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First Action Interview 
Office Action Summary 

Application No. 

13/894,244 

Applicant(s) 

TABUTEAU, HERRIOT 

Examiner 

SVETLANA M. IVANOVA 

Art Unit 

1627 
I 

AIA (First Inventor to File) 
Status 
No 

The MAILING OR NOT/FICA TION DATE of this communication appears on the cover sheet with the correspondence address. 

THE SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ONE MONTH OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING OR NOTIFICATION DATE OF THIS COMMUNICATION. 

This time period for reply is extendable under 37 CFR 1.136(a) for only ONE additional MONTH. 

OApplicant's request to not have a first-action interview is acknowledged (or the time period for reply set forth in the Pre­
Interview Communication has expired and the Office did not receive any reply). 

Status 

1 )~ Responsive to communication(s) filed on 8/20/2013 and interview conducted on 8/12/2013. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

3)~ Claim(s) 40-61 is/are pending in the application. 

3a) Of the above claim(s) __ is/are withdrawn from consideration. 

4)0 Claim(s) __ is/are allowed. 

5)~ Claim(s) 40-61 is/are rejected. 

6)0 Claim(s) __ is/are objected to. 

7)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

8)0 The specification is objected to by the Examiner. 

9)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 

10)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Contact Information 

Examiner's Telephone Number: (571 )270-3277 

Examiner's Typical Work Schedule: Mon.-Fri. 8:30-5:00 

Supervisor's Name: Sreenivasan Padmanabhan 

Attachment{s) 

1) 0Notice of References Cited (PT0-892) 

2) ~Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

Supervisor's Telephone Number: 

3) Ointerview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

PTOL-413FA (Rev. 08-13) First Action Interview Office Action Summary Part of Paper No./Mail Date 20131029 
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Application No. Applicant(s) 

First Action Interview 13/894,244 TABUTEAU, HERRIOT 

Office Action Summary Examiner Art Unit I AIA (First Inventor to File) 

SVETLANA M. IVANOVA 1627 
Status 

No 
Notification of Rejection{s) and/or Objection{s) 

# Claim{s) Reference{s) Rejection Brief Explanation of Rejection 
{if applicable) Statutory Basis 

40· us 2004/006367 Fox teaches an composition of an oral dosage form of zoledronic acid and its sodium salt, 
1 45,57,60,61 (Fox) 102(b) and does not require bioavailability-enhancing agents, which is preferably in the range of 

about 1 to about 10 mg for a human. 

This range specifically lists 10 mg. It can be with more than one unit. (para [0063-65],[0070-
71],[0078-81]). Such a formulation will inherently possess the bioavailability, aqueous 
solubility of Applicant's claims.* 

The zoledronic acid can also be from about 1 to about 500 mg. ([0079]). The examples 
teach formulations with a single active ingredient. 

U S2004/00636 7, 
Fox is discussed above. It does not explicly disclose the specific number of units, mg, 

2 46-56 
Chandler 

103(a) duration of administration. Chandler discloses guidelines for labeling of unit dosage forms, 
which guidelines disclose that such 

units, strength in mg and duration of administration should be used for labeling drug unit 
dose packages. Accordingly, it would be obvious to optimize the exact amounts, timing, 
duration of administration, and prepare 

Expanded Discussion/Commentary 

* The following guidance from the specification pertains to the claim 1 limitation "wherein the oral availability of zoledronic acid in the dosage 
1 form is about 0.1% to about 2%"· [055]. In accordance with it, the Examiner interprets this limitation as an oral dosage form with very low 

bioavailability, namely one which is substantially free of bioavailability-enhancing agents. 

* Applicant has argued that the dosage form of Fox may not necessarily have the bioavailability of of Applicant's claims, i.e., it may be in a 
1 delayed or prolonged release formulation. However, as addressed above, the dosage form of Fox does not require bioavailability enhancing 

agents. Such a dosage form is consistent with Applicant's description from its specification in [055]. 

Labeling of unit dose packages of drugs, Department of Pharmacy Policy, University of Kentucky Hospital Chandler Medical Center, policy 
number: PH-04-06, 11/09 ("Chandler"). 

34 ODP= obviousness-type double patenting 

Further arguments made by Applicant were addressed by the Examiner in the interview summary from 8/19/2013, and are incorporated by 
reference herein. 

DATE: 

U.S. Patent and Trademark Office 

PTOL-413FA (Rev. 08-13) First Action Interview Office Action Summary Part of Paper No./Mail Date 20131 029 
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Application No. Applicant(s) 

First Action Interview 
13/894,244 TABUTEAU, HERRIOT 
Examiner Art Unit AIA (First 

Office Action Summary SVETLANA M. IVANOVA 1627 
Inventor to File) 
Status 

No 

Notification of Rejection{s) and/or Objection{s) 

# Claim{s) 
Reference{s) Rejection 

Brief Explanation of Rejection {if applicable) Statutory Basis 

unit dosage forms labelling with such information. Such optimization is further obvious, as it 
is mandated by the FDA. 

3 40-57,60,61 13/894,262 ODP 
of claims 1-19. In order to practice the method, it is necessary to have possession of the oral 
dosage form. 

4 40-57,60,61 13/894,252 ODP 
of claims 20-39. In order to practice the method, it is necessary to have possession of the 
oral dosage form. 

Expanded Discussion/Commentary 

DATE: /SVETLANA M. IVANOVA/ 
Examiner, Art Unit 1627 

U.S. Patent and Trademark Office 

PTOL-413FA (Rev. Rev. 08-13) First Action Interview Office Action Summary Part of Paper No./Mail Date 20131 029 
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Doc code: IDS 
Doc description: Information Disclosure Statement (IDS) Filed 

PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 13894244 

Filing Date 2013-05-14 

IN FORMATION DISCLOSURE First Named Inventor I Herriot Tabuteau 
STATEMENT BY APPLICANT 

Art Unit 1627 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Svetlana M. lvanova 

Attorney Docket Number 1958603.00021 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

1 D 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS}, title of the article (when appropriate}, title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s}, T5 
publisher, city and/or country where published. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.U 
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RMATION DISCLOSURE 
MENT BY APPLICANT 

bmission under 37 CFR 1.99) 

Application Number 13894244 

Filing Date 2013-05-14 

First Named Inventor Herriot Tabuteau 

Art Unit 1627 

Examiner Name Svetlana M. lvanova 

Attorney Docket Number 1958603.00021 

t al., MER-101: A bioavailability study of various GIPET formulations in beagle dogs 
ster Presentation, November 2007. 

2 
-101 Tablets: A pilot bioavailability study of a novel oral formu ion of zoledronic acid. Poster 
007. 

3 LEONARD et al., Safety Profile f Zoledronic acid in a novel oral formula· n. Poster Presentation, November 2009. 

4 
LEONARD et al., Studies of bioavailabili and food effects of M -101 Zoledronic Acid Tablets in Postmenopausal 
Women. Poster Presentation, October 20 

5 

If you wish to add additional non-patent literature docum Add 

Examiner Signature iSvetlana lvanova/ 1 Oi29/2013 

*EXAMINER: Initial if reference considered, wh er or not citation is in conform Draw line through a 
citation if not in conformance and not consid d. Include copy of this form with n t communication to applicant. 

D 

D 

D 

D 

D 

1 See Kind Codes of USPTO Patent Documents www.USPTO.GOV or MPEP 901.04. 2 Enter office that iss d the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent docum ts, the indication of the year of the reign of the Emperor must p cede the serial number of the patent document. 
4 Kind of document by the appropriate symb as indicated on the document under WIPO Standard ST.16 if possI e. 5 Applicant is to place a check mark here i 
English language translation is attached. 

No copies 
pr·o,1.id.eci ~ 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.U 
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Application Number 13894244 

Filing Date 2013-05-14 

IN FORMATION DISCLOSURE First Named Inventor I Herriot Tabuteau 
STATEMENT BY APPLICANT 

Art Unit 1627 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Svetlana M. lvanova 

Attorney Docket Number 1958603.00021 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

[8] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Brent A. Johnson/ Date (YYYY-MM-DD) 2013-08-20 

Name/Print Brent A. Johnson Registration Number 51851 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.U 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U .S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.U 
EFS Web 2.1.17 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 13894244 TABUTEAU, HERRIOT 

Examiner Art Unit 

SVETLANA M IVANOV A 1627 

Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 
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Final Original 07/15/2013 10/29/2013 
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Examiner Art Unit 
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Rejected Cancelled N Non-Elected A Appeal 
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Examiner Art Unit 
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Rejected Cancelled N Non-Elected A Appeal 
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D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 
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Examiner Art Unit 

SVETLANA M IVANOV A 1627 

Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 
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Final Original 07/15/2013 10/29/2013 
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APPLICATION NUMBER 

13/894,244 

45200 
K&L Gates LLP 
1 Park Plaza 
Twelfth Floor 
IRVINE, CA 92614 

FILING OR 3 71 (C) DATE 

05/14/2013 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. ~Sl1:fM[;3.~~CJ'JER FOR PATENTS 

FIRST NAMED APPLICANT 

Herriot Tabuteau 

ATTY. DOCKET NO./TITLE 

1958603.00021 
CONFIRMATION NO.1033 

IMPROPER CPOA LETTER 

111111111111111111111111]~!l]!~l!~l!~Hl~HUll l1111111111111111111111 

Date Mailed: 11/08/2013 

NOTICE REGARDING POWER OF ATTORNEY 

This is in response to the power of attorney filed 11/05/2013. The power of attorney in this application is not 
accepted for the reason(s) listed below: 

• The power of attorney has not been accepted because the party who is giving power has not been identified. 
Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the patent owner. A party 
who is not the applicant must become the applicant in accordance with 37 CFR 1.46(c) and appoint any power 
of attorney in compliance with 37 CFR 3.71 and 3.73. For a reissue application, reexamination proceeding, 
or supplemental examination proceeding, a patent owner who was not the applicant under 37 CFR 1 .46 must 
appoint any power of attorney in compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4). 

/hchristian/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Confirmation No. 

Appln. No. 
Applicant 
Filed 
Docket No. 
Customer No. 
Title 

1033 

13/894,244 
Herriot Tabuteau 
05/14/2013 
1958603.00021 
45200 
Compositions for Oral Administration of Zoledronic Acid or Related 
Compounds for Treating Disease 

UPDATED APPLICATION DATA SHEET IN RESPONSE TO NOTICE REGARDING POWER 
OF ATTORNEY 

Commissioner for Patents 
P.O. Box 1450 
Alexandria~ VA 22313-1450 

Dear Sirs: 

In response to the Notice Regarding Power of Attorney mailed October 22, 2013, 

Applicants submit the attached Updated Application Data Sheet with updates underlined. Also 

attached is the Power of Attorney and 3.73 Statement. 

The Commissioner is authorized to charge any fee which may be required in connection 

with this Notice or credit any overpayment to deposit account No. 50-3207. 

Dated: November 11, 2013 

K&L GATES, LLP 
1 Park Plaza, 1th Floor 
Irvine, California 92614-7319 
Telephone: 949.253.0900 
Facsimile: 949.253.0902 

Respectfully submitted, 

/Brent A. Johnson/ 
Brent A. Johnson Ph.D. 
Registration No. 51851 
Customer No. 45,200 

1 
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PTO/AIA/14 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond.to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 1958603. 00021 
Application Data Sheet 37 CFR 1.76 

Application Number 

/ 
I Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease Title of Invention 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic fonnat using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

D 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 I: Remove ;J,,-,,,,·,, ,;.,, I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Herriot Tabuteau 

Residence Information (Select One) (!) US Residency 0 Non US Residency 0 Active US Military Service 

City New York I State/Province I NY I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 I 260 Park Avenue South, Apt. B 

Address 2 I 
City I New York I State/Province I NY 

Postal Code I 1001 o I Countryi 1 us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 

I 'Add I generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 45200 

Email Address chicago.patents@klgates.com 
I 

[ Ad.d Email I I Remove Email I 

Application Information: 

Title of the Invention Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease 

Attorney Docket Number 1958603.00021 I Small Entity Status Claimed rgJ 

Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 8 I Suggested Figure for Publication (if any) I 

EFS Web 2.2.6 
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PTO/AIA/14 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 1958603. 00021 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

D 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: ® Customer Number I O US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number 45200 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate 
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the 
specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61646538 2012-05-14 

Prior Application Status Pending !Remove·! 

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61647478 2012-05-15 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61654292 2012-06-01 

Prior Application Status Pending !·Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61654383 2012-06-01 

Prior Application Status Pending I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61655527 2012-06-05 

Prior Application Status Pending I Remove I 
EFS Web 2.2.6 
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Attorney Docket Number 1958603.00021 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease 

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61655541 2012-06-05 

Prior Application Status Pending VJ~atnov~! 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61762225 2013-02-07 

Prior Application Status Pending f,:~~o~e.·I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61764563 2013-02-14 

Prior Application Status Pending i 'R~rpqte 'I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61767647 2013-02-21 

Prior Application Status Pending IRemo11el 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61767676 2013-02-21 

Prior Application Status Pending !:R~ijoye.·I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

non provisional of 61803721 2013-03-20 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.5_5(d). When priority is claimed to a foreign application 

that is eligible'for retrieval under the priority document exchange program (PDX)1 the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

[ R,~move I 

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 
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Attorney Docket Number 1958603.00021 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
D contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

16, 2013. 

Authorization to Permit Access: 

~ Authorization to Permit Access to the Instant Application by the Participating Offices 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor ( or the remaining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Cle11r I 

® Assignee lo Legal Representative under 35 U.S.C. 117 [o Joint Inventor 

0 Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest 

EFS Web 2.2.6 
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Attorney Docket Number 1958603. 00021 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention I Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 

Name of the Deceased or Legally Incapacitated Inventor :I 
If the Applicant is an Organization check here. ~ 
Organization Name I AnteciEl Bioventures II LLC 

Mailing Address Information For Applicant: 

Address 1 630 Fjfl;b iei~i::: 

Address 2 

City New York. State/Province NY -
Country I us Postal Code 10111 ..> 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 

Non-Applicant Assignee Information: 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to 
have an assignment recorded by the Office. 

Assignee 1 

Complete this section only if non-applicant assignee information is desired to be included on the patent application publication in 
accordance with 37 CFR 1.21 S(b). Do not include in this section an applicant under 37 CFR 1.46 (assignee, person to whom the 
inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest), as the patent application publication will 
include the name of the applicant(s). 

If the Assignee is an Organization check here. D 

Prefix Given Name Middle Name Family Name Suffix 

EFS Web 2.2.6 
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Attorney Docket Number 1958603. 00021 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention I Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease 

Mailing Address Information For Non-Applicant Assignee: 

Address 1 

Address 2 

City I State/Province 

Countryi 
I 

Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee Data may be generated within this form by selecting the Add button. 

Signature: 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications. 

Signature /Brent Johnson/ Date (YYYY-MM-00) 2013-11-05 

First Name Brent [ Last Name [ Johnson Registration Number 51851 

Additional Signature may be generated within this form by selecting the Add button. 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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STATEMENT UNDER 37 CFR 3.73(bl 

Applicant/Patent owner: Herriot Tabuteau 
-----------------------------------------

App Ii cation No./Patent No.: 13/894,244 Filed/Issue Date: 05/14/2013 ---------------- -----------------
Tit I e d: 

Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease 

1
A __ n_t_e_ci_p_B_i_o_v_e_nt_u_re_s_ll_L_L_C _________ ,a corporation 

(Type of Assignee, e.g., corporation, pa
0

rtnership, university, government agency, etc. (Name of Assignee) 

states that it is: 

1. [X] the assignee of the entire right, title, and interest in; 

2. D an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is ____ %);or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. [Xj An assignment from the invento~(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 030421 , Frame 0213 , or for which a 
copy therefore is attached. 

OR 

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: To: --------------------
The document was recorded in the United States Patent and Trademark Office at 

Reel Frame --------- or for which a copy thereof is attached. 

2. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame ________ _ or for which a copy thereof is attached. 

3. From: To: --------------------
The document was recorded in the United States Patent and Trademark Office at 

Reel Frame ________ _, or for which a copy thereof is attached. 

D -Additional documents .in the chain of title are listed on a supplemental sheet(s). 

D As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Brent A. Johnson/ 

Signature 

Brent A. Johnson 

Printed or Typed Name 

10/16/2013 

Date 

Attorney 

Title 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under 

37 CFR 3.73 b . 
I hereby appoint: 

[{] Practitioners associated with the Customer Number: 45200 

OR 

D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used): 

Name Registration 
Number 

Name Registration 
Number 

as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 

any and all patent applications assigned Q!J_ly to the undersigned according to the USPTO assignment records or assignment documents 

.attached to this form in accordance with 37 CFR 3.73(b), 

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(b) to: 

~ The add<essa~od,ted wtth Costome, N~oo, I 45200 I 
LJ Firm or 

Individual Name 
Address 

City 

Country 

Telephone 

Assignee Name and Address: 

Antecip Bioventures II LLC 
2711 Centerville Road, Suite 400 
Wilmington, DE 19808 

I State I Zip 

I Email 

A copy of this form, together with a statement under 37 CFR 3.73(b} (Form PTO/SB/96 or equivalent) is required to be 

filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of 

the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee, 

and must identi the a lication in which this Power of Attorne is to be filed. 

SIGNATURE of Assignee of Record 

e and title is supplied below is authorized to act on behalf ofihe assignee 

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and 

by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 

to complete, including gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 

comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent t6the Chief Information Officer; 

U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandrta, VA 22313--1450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 17369131 

Application Number: 13894244 

International Application Number: 

Confirmation Number: 1033 

Title of Invention: 
Compositions for Oral Administration of Zoledronic Acid or Related 
Compounds for Treating Disease 

First Named Inventor/Applicant Name: Herriot Tabuteau 

Customer Number: 45200 

Filer: Louis C. Cullman/Dawn Avila 

Filer Authorized By: Louis C. Cullman 

Attorney Docket Number: 1958603.00021 

Receipt Date: 11-NOV-2013 

Filing Date: 14-MAY-2013 

Time Stamp: 17:31:24 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

218762 

1 1958603-21.pdf yes 8 
ccf07005331 b35e23450008e57d676006ce 

a/712 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Applicant Response to Pre-Exam Formalities Notice 1 1 

Application Data Sheet 2 7 

Assignee showing of ownership per 37 CFR 3.73. 8 8 

Warnings: 

Information: 

50955 

2 Power of Attorney POA2.pdf no 1 
014bf8b206e724f52db94c916244291 d6b2 

a939a 

Warnings: 

Information: 

Total Files Size (in bytes) 269717 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION NUMBER 

13/894,244 

45200 
K&L Gates LLP 
1 Park Plaza 
Twelfth Floor 
IRVINE, CA 92614 

FILING OR 3 71 (C) DATE 

05/14/2013 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. ~Sl1:fM[;3.~~CJ'JER FOR PATENTS 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Herriot Tabuteau 1958603.00021 
CONFIRMATION NO.1033 

PUBLICATION NOTICE 

111111111111111111111111]~!l]!~l!~l!~H!~m1 jl] 11111111111111111111111 

Title:Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease 

Publication No.US-2013-0303485-A 1 
Publication Date:11/14/2013 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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APPLICATION NUMBER 

13/894,244 

45200 
K&L Gates LLP 
1 Park Plaza 
Twelfth Floor 
IRVINE, CA 92614 

FILING OR 3 71 (C) DATE 

05/14/2013 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Addmrn. ~?11:fMI~i.~~O'lER FOR PATENTS 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Herriot Tabuteau 1958603.00021 
CONFIRMATION NO.1033 

POA ACCEPTANCE LETTER 

111111111111111111111111]~!l]!~l!~l!~H!~~!H] 11111111111111111111111 

Date Mailed: 11/15/2013 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 11 /11/2013. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/nhassani/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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APPLICATION 
NUMBER 

13/894,244 

45200 
K&L Gates LLP 

FILING or 
37l(c)DATE 

05/14/2013 

1 Park Plaza 
Twelfth Floor 
IRVINE, CA 92614 

GRPART 
UNIT 

1627 
FIL FEE REC'D 

1030 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. ~Sl1:fM[;3.~~CJ'JER FOR PATENTS 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

1958603.00021 20 2 
CONFIRMATION NO.1033 

CORRECTED FILING RECEIPT 

111111111111111111111111]~!l]!~l!~l!~H!~~!H] 11111111111111111111111 

Date Mailed: 11/15/2013 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Herriot Tabuteau, New York, NY; 

Applicant( s) 
Antecip Bioventures II LLC, New York, NY 

Assignment For Published Patent Application 
Antecip Bioventures II LLC, NEW YORK, NY 

Power of Attorney: The patent practitioners associated with Customer Number 45200 

Domestic Priority data as claimed by applicant 
This appln claims benefit of 61/646,538 05/14/2012 
and claims benefit of 61/647,478 05/15/2012 
and claims benefit of 61 /654,292 06/01/2012 
and claims benefit of 61 /654,383 06/01/2012 
and claims benefit of 61/655,527 06/05/2012 
and claims benefit of 61/655,541 06/05/2012 
and claims benefit of 61/762,225 02/07/2013 
and claims benefit of 61/764,563 02/14/2013 
and claims benefit of 61/767,647 02/21/2013 
and claims benefit of 61/767,676 02/21/2013 
and claims benefit of 61/803,721 03/20/2013 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

page 1 of 4 
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Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 06/10/2013 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/894,244 
Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease 
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Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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45200 
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AMENDMENT AND REMARKS 

Alexandria, VA 22313-1450 

Applicant submits the following Amendment and Remarks in Response to the 

Office Action dated November 6, 2013 in the above referenced patent application. 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 
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Appl. No.: 13/894244 
Art Unit: 1627 
Reply to Office Action of November 6, 2013 

Amendments to the Claims: 

Patent 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1-39. (Canceled) 

40. (Currently Arnended) An oral dosage fon-n comprising at least about 10 mg of 

zoledronic acid, wherein the oral bioavailability of zoledronic acid in the dosage form is 

about ooew 0.1 % to about 2% in a human being, and wherein zoledronic acid is the 

sole therapeutically active agent in the dosage form. 

41. (Original) The oral dosage forn1 of claim 40, wherein the oral dosage form 

contains about 10 mg to about 300 mg of zoledronic acid. 

42. (Original) The oral dosage form of claim 40, wherein the oral dosage form 

contains about 10 mg to about 50 mg of zoledronic acid. 

43. (Previously Presented) The oral dosage form of claim 40, wherein the oral 

bioavailability of zoledronic acid in the dosage forrn is about 0.1 °Ii to about 1 %i. 

44. (Original) A pharmaceutical product comprising more than one unit of an oral 

dosage form of claim 40. 

45. (Previously Presented) The pharmaceutical product of claim 44, wherein each 

unit of the oral dosage form contains about 10 mg to about 50 mg of zoledronic acid. 

46. (Previously Presented) Tl1e pharmaceutical product of claim 45, comprising 28, 

29, 30, or 31 units of the oral dosage form, for a total of about 280 mg to about 1600 mg 

of zoledronic acid to be administered in about 1 month. 

47. (Previously Presented) The pharmaceutical product of claim 45, comprising 85 

to 95 units of the oral dosage form, for a total of about 850 mg to about 4800 mg of 

zoledronic acid to be administered in about 3 months. 

2 
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Appl. No.: 13/894244 
Art Unit: 1627 
Reply to Office Action of November 6, 2013 

Patent 

48. (Previously Presented) The pharmaceutical product of claim 45, comprising 170 

to 200 units of the oral dosage form, for a total of about 1700 mg to about 10,000 mg of 

zoledronic acid to be administered in about 6 months. 

49. (Previously Presented) The pharmaceutical product of claim 45, comprising 350 

to 380 units of the oral dosage form, for a total of about 3500 mg to about 19,000 mg of 

zoledronic acid to be administered in about 1 year. 

50, (Original) The pharmaceutical product of claim 44, wherein each unit of the oral 

dosage form contains about 10 mg to about 300 mg. 

51. (Original) The pharmaceutical product of claim 50, comprising 4 or 5 units of the 

oral dosage form, for a total of about 40 mg to about 1500 mg of zoledronic acid to be 

administered witl1in a period of about 1 month. 

52, (Original) The pharmaceutical product of claim 50, comprising 8 or 9 units of the 

oral dosage form, for a total of about 80 mg to about 2700 mg of zoledronic acid to be 

administered in about 2 monthsc 

53. (Original) The pharmaceutical product of claim 50, comprising 12, 13 or 14 units 

of the oral dosage form, for a total of about 120 mg to about 4200 mg of zoledronic acid 

to be administered in about 3 months. 

54. (Original) The pharmaceutical product of claim 50, comprising 22 to 30 units of 

the oral dosage form, for a total of about 220 mg to about 9000 mg of zoledronic acid to 

be administered in about 6 months. 

55, (Original) The pharmaceutical product of claim 50, comprising 45 to 60 units of 

the oral dosage form, for a total of about 450 mg to about 18000 mg of zoledronic acid 

to be administered in about 1 year, 

56. (Original) The pharmaceutical product of claim 44, comprising 1 to 10 units of 

the oral dosage form, wherein the product contains about 200 mg to about 2000 mg of 

zoledronic acid. 

57. (Previously Presented) The oral dosage form of claim 40, wl1erein the zoledronic 

acid is in the form of a sodium salt. 

58-59. (Canceled) 

3 
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Appl. No.: 13/894244 
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Patent 

60. (Previously Presented) An oral dosage form comprising zoledronic acid and an 

excipient, wherein the zoledronic acid is in a form that has an aqueous solubility greater 

than 1 % (w/v), and wherein the oral bioavailability of zoledronic acid in the dosage form 

is about o.·1 % to about 2°/4; in a human being. 

61. (Previously Presented) The oral dosage form of claim 60, wherein the zoledronic 

acid is in a form that has an aqueous solubility of about 5% (w/v) to about 50%i (w/v). 

62-119. (Canceled) 

120. (New) The oral dosage form of claim 1, wherein the zoledronic acid is present in 

an amount tt1at provides relief of an inflammatory pain at least 6 hours after 

administration of the dosage form. 
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Claim 40 is amended herein to correct a typographical error. Claim 120 is newly 

added. Claim 120 is supported by at least ,r 34 of the specification. 

In general, Applicant reiterates any arguments made in the previous response 

that are relevant to the issues of the present rejection. In addition, Applicant adds the 

arguments below. 

35 U.S.C. §102 Rejections 

Claims 40-45, 57, 60, and 61 are rejected as allegedly being anticipated by Fox 

(US 2004/0063670). Applicant respectfully traverses the rejection. "A claim is 

anticipated only if each and every element as set forth in the claim is found, either 

expressly or inherently described, in a single prior art reference." 1 In order to anticipate 

a claim, "the prior art reference must clearly and unequivocally disclose the claimed 

[invention] or direct those skilled in the art to the [invention] without any need for picking, 

choosing, and combining various disclosures not directly related to each other by the 

teachings of the cited reference."2 The rejected claims are not anticipated at least 

because Fox does not teach the claim elements "an oral dosage form comprising at 

least about 10 mg of zoledronic acid," or "wherein the oral bioavailability of zoledronic 

acid in the dosage form is about 0.1 % to about 2% in a human being." 

1 MPEP 2131, quoting Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 
(Fed. Cir. 1987). 

2 Net MoneylN, Inc v. Verisign, Inc., 545 F.3d 1359, 1371 (Fed. Cir. 2008), quoting In re Arkley, 455 F.2d 586, 587 
(CCPA 1972). Emphasis present in published opinion. 
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Fox does not expressly teach "an oral dosage form comprising ... zoledronic acid." 

Fox only mentions oral dosage forms in ,r,r 0071, 0072, 0081, and 0082. These 

paragraphs, as well as ,r,r 0087 and 0088, are shown below. 

[0071] The pharmaceutical compositions may be, for example, compositions for enteral, such as 
oral, rectal, aerosol inhalation or nasal administration, compositions for parenteral, such as 
intravenous or subcutaneous administration, or compositions for transdermal administration (e.g. 
passive or iontophoretic). 

[0072] Preferably, the pharmaceutical compositions are adapted to oral or parenteral (especially 
intravenous, intra-arterial or transdermal) administration. Intravenous and oral, first and foremost 
intravenous, administration is considered to be of particular importance. Preferably the 
bisphosphonate active ingredient is in the form of a parenteral, most preferably an intravenous 
form. 

[0081] For example, pharmaceutical-preparations for oral administration can be obtained by 
combining the active ingredient with solid carriers, where appropriate granulating a resulting 
mixture, and processing the mixture or granulate, if desired or necessary after the addition of 
suitable adjuncts, into tablets or drage cores. Suitable carriers are especially fillers, such as 
sugars, for example lactose, saccharose, mannitol or sorbitol, cellulose preparations and/or 
calcium phosphates, for example tricalcium phosphate or calcium hydrogen phosphate, and also 
binders, such as starch pastes, using, for example, corn, wheat, rice or potato starch, gelatin, 
tragacanth, methylcellulose and/or polyvinylpyrrolidone and, if desired, disintegrators, such as the 
above-mentioned starches, also carboxymethyl starch, crosslinked polyvinylpyrrolidone, agar or 
alginic acid or a salt thereof, such as sodium alginate. Adjuncts are especially flow-regulating 
agents and lubricants, for example silicic acid, talc, stearic acid or salts thereof, such as 
magnesium or calcium stearate, and/or polyethylene glycol. Dragee cores are provided with 
suitable coatings that may be resistant to gastric juices, there being used, inter alia, concentrated 
sugar solutions that optionally contain gum arabic, talc, polyvinylpyrrolidone, polyethylene glycol 
and/or titanium dioxide, or lacquer solutions in suitable organic solvents or solvent mixtures or, to 
produce coatings that are resistant to gastric juices, solutions of suitable cellulose preparations, 
such as acetylcellulose phthalate or hydroxypropylmethylcellulose phthalate. Colouring 
substances or pigments may be added to the tablets or dragee coatings, for example for the 
purpose of identification or to indicate different doses of active ingredient. 

[0082] Other orally administrable pharmaceutical preparations are dry-filled capsules made of 
gelatin, and also soft, sealed capsules made of gelatin and a plasticiser, such as glycerol or 
sorbitol. The dry-filled capsules may contain the active ingredient in the form of a granulate, for 
example in admixture with fillers, such as lactose, binders, such as starches, and/or glidants, 
such as talc or magnesium stearate, and, where appropriate, stabilisers. In soft capsules the 
active ingredient is preferably dissolved or suspended in suitable liquids, such as fatty oils, 
paraffin oil or liquid polyethylene glycols, it being possible also for stabilisers to be added. 

[0087] Capsules containing coated pellets of active ingredient, for example, disodium 
pamidronate pentahydrate, as active ingredient: 
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Core pellet: 
active ingredient (ground) 
Microcrystalline cellulose 
(Avicel ® PH 105) 

+ Inner coating: 
Cellulose HP-M 603 
Polyethylene glycol 
Talc 

197.3mg 
52.7 mg 

250.0 mg 

10.0mg 
2.0 mg 
8.0 mg 
270.0 

mg 

+ Gastric juice-resistant outer coating: 
Eudragit ® L 30 D (solid) 90.0 mg 
Triethyl citrate 21.0 mg 
Antifoam ® AF 
2.0 mg Water 
Talc 7.0 mg 

390.0 mg 

Patent 

[0088] A mixture of disodium pamidronate with Avicel® PH 105 is moistened with water and 
kneaded, extruded and formed into spheres. The dried pellets are then successively coated in the 
fluidized bed with an inner coating, consisting of cellulose HP-M 603, polyethylene glycol (PEG) 
8000 and talc, and the aqueous gastric juice-resistant coat, consisting of Eudragit® L 30 D, 
triethyl citrate and Antifoam AF. The coated pellets are powdered with talc and filled into capsules 
(capsule size 0) by means of a commercial capsule filling machine, for example Hofliger and 
Karg. 

None of the paragraphs above even mention zoledronic acid, therefore, an oral 

dosage form comprising zoledronic acid is not "expressly or inherently described" in 

Fox, and the claim is not anticipated. 

The Office Action's allegation that "Fox teaches a composition of an oral dosage 

form of zoledronic acid"3 is incorrect. As shown in the paragraphs above, the disclosure 

of oral dosage form is not directly related to that of zoledronic acid. An oral dosage 

form of zoledronic acid can only be obtained by "picking, choosing, and combining." For 

example, one of ordinary skill in the art would have to choose zoledronic acid as the 

"active ingredient" or the "bisphosphonate active ingredient." Therefore, the Office's 

conclusion with respect to what Fox teaches is incorrect. 

3 Office Action, p. 2. 
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Fox does not teach the claimed amount of zoledronic acid in an oral dosage form 

The only places where Fox mentions amounts of zoledronic acid are ,-r,r 0078, 

0091-0092, 0102, 0104, and 0108, which are reproduced below. 

[0078] Preferably, the bisphosphonates are administered in doses which are in the same order of 
magnitude as those used in the treatment of the diseases classically treated with bisphosphonic 
acid derivatives, such as Paget's disease, tumour-induced hypercalcemia or osteoporosis. In 
other words, preferably the bisphosphonic acid derivatives are administered in doses which would 
likewise be therapeutically effective in the treatment of Paget's disease, tumour-induced 
hypercalcaemia or osteoporosis, i.e. preferably they are administered in doses which would 
likewise effectively inhibit bone resorption. For example, for the preferred nitrogen-containing 
bisphosphonates, e.g. zoledronic acid and salts thereof, doses of bisphosphonate in the range 
from about 0.5 to about 20 mg, preferably from about 1 to about 10 mg, may be used for 
treatment of human patients. 

[0089] Monolith adhesive transdermal system, containing as active ingredient, for example, 1-
hydroxy-2-(imidazol-1-yl)-ethane-1, 1-diphosphonic acid: 

Composition: 

polyisobutylene (PIB) 300 
(Oppanol B1, BASF) 
PIB 35000 
(Oppanol B10, BASF) 
PIB 1200000 
(Oppanol B100, BASF) 
hydrogenated hydrocarbon resin 
(Escorez 5320, Exxon) 
1-dodecy lazacyclo hep tan-2-o ne 
(Azone, Nelson Res., Irvine/CA) 
active ingredient 

Total 

5.0 g 

3.0 g 

9.0 g 

43.0 g 

20.0 g 

20.0 g 

100.0 g 

[0090] The above components are together dissolved in 150 g of special boiling point petroleum 
fraction 100-125 by rolling on a roller gear bed. The solution is applied to a polyester film 
(Hostaphan, Kalle) by means of a spreading device using a 300 mm doctor blade, giving a 
coating of about 75 g/m2

. After drying (15 minutes at 60° C.), a silicone-treated polyester film 
(thickness 75 mm, Laufenberg) is applied as the peel-off film. The finished systems are punched 
out in sizes in the wanted form of from 5 to 30 cm2 using a punching tool. The complete systems 
are sealed individually in sachets of aluminised paper. 

Example 3 

[0091] Vial containing 1.0 mg dry, lyophilized 1-hydroxy-2-(imidazol-1-yl)- ethane-1, 1-
diphosphonic acid (mixed sodium salts thereof). After dilution with 1 ml of water, a solution 
(concentration 1 mg/ml) for i.v. infusion is obtained. 
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Composition: 

active ingredient (free diphosphonic acid) 
mannitol 
Trisodium citrate x 2 H 20 
water 
water for injection 

ca. 

Patent 

1.0 mg 
46.0 mg 

3.0 mg 
1 ml 
1 ml. 

[0092] In 1 ml of water, the active ingredient is titrated with trisodium citrate•2 H20 to pH 6.0. 
Then, the mannitol is added and the solution is lyophilized and the lyophilisate filled into a vial. 

[0102] 1. In a model of inflammatory hyperalgesia induced by unilateral hindpaw injection of 
complete Freund's adjuvant Zoledronate (0.003-0.1 mgkg-1 s.c.) produced a dose-dependant 
reversal of mechanical hyperalgesia. The effect was rapid in onset, with a maximal reversal of 
100% within 30 min, and of short duration with no significant activity 3 h following administration. 
Some contralateral activity was observed at the highest dose. 

[0104] 3. In a model of chronic neuropathic pain induced by unilateral partial sciatic nerve ligation. 
Zoledronate (0.003-0.1 mgkg-1 s.c.) produced a moderate 40% reversal of mechanical 
hyperalgesia which was maximal within 30 min of administration. However, there was also a 
significant reduction in contralateral paw withdrawal thresholds at the highest dose. 

[0108] Adult female rats were given intra-tibial injections of MRMZ1 rat mammary gland 
carcinoma cells (3 µI, 107 cells/ml). These animals gradually developed mechanical hyperalgesia, 
mechanical allodynia (skin sensitivity to non-noxious stimuli) and hind limb sparing, beginning on 
day 12-14 following cell injection. Zoledronic acid (ZOL) (10 and 30 µg/kg s.c.) administered 3 
times a week from the day of cell injection, produced a profound inhibition of hind limb sparing 
and mechanical allodynia In comparison to vehicle-treated controls, which showed maximal hind 
limb sparing by day 19, rats given the higher ZOL dose did not develop any sign of hind limb 
sparing over 19 days following intra-tibial cell injection. However, when administered as a single 
injection (100 µg/kg, s.c.) on day 19, ZOL had no acute effect. By contrast, acute treatment with 
morphine (1-10 mg/kg, s.c.) produced a dose dependent reduction in mechanical allodynia and, 
at the highest dose only, also a significant reduction in hind limb sparing. 

These paragraphs do not even mention an oral dosage form. Therefore "an oral 

dosage form comprising at least 10 mg zoledronic acid" is not "explicitly or inherently 

described," and the rejected claims are not anticipated. 

The Office Action alleges that "Fox teaches a composition of an oral dosage form 

of zoledronic acid ... which is preferably in the range of about 1 to about 10 mg for a 

human." As shown in ,r0078 above, the disclosure of oral dosage form is not directly 

related to "about 1 to about 10 mg." An oral dosage form having "about 1 to about 10 

mg" of zoledronic acid can only be achieved by "picking, choosing, and combining." For 
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example, one of ordinary skill in the art would have to choose an oral "dose" instead of 

another type of "dose," such as an intravenous "dose," a subcutaneous "dose," a 

transdermal "dose," etc. Therefore, the Office's conclusion with respect to what Fox 

teaches is incorrect.4 

Fox does not teach the claimed oral bioavailability range 

Fox does not expressly teach "wherein the oral bioavailability of zoledronic acid 

in the dosage form is about 0.1 % to about 2% in a human being." The Office Action 

alleges that "Examiner interprets this limitation as an oral dosage form with very low 

bioavailability, namely one which is substantially free of bioavailability-enhancing 

agents"5 Thus, according to the Office Action, the element of the claims is the same as 

an element "substantially free of bioavailability-enhancing agents." Applicant 

respectfully disagrees with the Office Action's modification of this claim element. 

However, even this alleged revised element is not in Fox. Fox does not even mention 

bioavailability-enhancing agents, so it cannot teach a limitation such as "substantially 

free of bioavailability-enhancing agents." 

The Office Action alleges that Fox "does not require bioavailability-enhancing 

agents."6 But a reference cannot require something that it does not mention, and it is 

improper to extract a negative limitation from a feature that is not mentioned in a 

reference. Fox does not expressly say that some of its dosage forms do not have 

bioavailability enhancing agents, and Fox does not describe any oral dosage forms that 

contain zoledronic acid and lack a bioavailability enhancing agent. Therefore, Fox 

teaches neither the element actually in the claims nor the Office Action's incorrect 

modified version of the claim element. 

4 Applicant also disagrees that "about 1 to about 10 mg" teaches "at least 10 mg," and reserve to right to make this 
argument at a later time. 

5 Office Action, p. 2. 
6 Id. 
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35 U.5.C. §103 Rejections 

Patent 

Claims 46-56 are rejected as allegedly being obvious over the combination of 

Day, Fox, and Chandler (Labeling Of Unit Dose Packages Of Drugs, Department Of 

Pharmacy Policy, University Of Kentucky Hospital Chandler Medical Center, Policy 

Number: PH-04-06, 11/09). Applicant respectfully traverses the rejection. In order to 

make a proper prima facie case of obviousness, the Office must show: 1) that all 

elements of the claims are taught or suggested in the prior art; 7 2) that there is an 

apparent reason to combine the prior art elements in the manner claimed;8 and 3) that 

the result is predictable.9 In making this determination, the Patent Office must examine 

the prior art, design demands, marketplace demands, and the background knowledge of 

a person of ordinary skill in the art. 10 These factors must be considered as a whole, 

including anything that teaches away from the claimed invention. 11 The rejected claims 

are not obvious at least because the cited references do not teach or suggest the 

claimed bioavailability range, the result of using an oral dosage form is not predictable, 

the claimed oral dosage form can produce unexpected results, the claimed oral dosage 

form satisfies a long-felt need, and skepticism of experts with respect to the efficacy of 

the claimed oral dosage form. 

The cited references do not teach or suggest the claimed bioavailability range. 

All of the cited references are silent with respect to the bioavailability of an oral 

dosage form of zoledronic acid. As explained above, Fox does not expressly or 

inherently teach this limitation. Additionally, there is nothing in the combination of Fox 

and Chandler that suggests "wherein the oral bioavailability of zoledronic acid in the 

dosage form is about 0.1 % to about 2% in a human being." Therefore, the cited 

7 KSR v. Teleflex, 127 S. Ct. 1727, 1740-1741 (2007); CFMT, Inc. v. Yieldup Intern. Corp., 349 F.3d 1333, 1342 (Fed. 
Cir. 2003); In re Royka, 490 F.2d 981, 985 (CCPA 1974). 

8 KSR, 127 S. Ct. at 1740-1741. 
9 Id. 
10 Id. 
11 WL. Gore & Associates, Inc. v. Garlock, Inc., 721 F.2d 1540 (Fed. Cir. 1983). 

11 



00354

Appl. No.: 13/894244 
Art Unit: 1627 
Reply to Office Action of November 6, 2013 

Patent 

references do not teach or suggest all elements of the rejected claims, and the rejected 

claims are not prima facie obvious. 

A panel of experts was skeptical with respect to the efficacy of the claimed 
dosage form. 

The claimed composition is also not obvious because a panel of experts 

expressed disbelief that a claimed composition would be effective. "Expressions of 

disbelief by experts constitute strong evidence of nonobviousness."12 Recently, 

Applicant applied for orphan drug status for a claimed composition with the European 

Medicines Agency. The application was considered by the Committee for Orphan 

Medicinal Products ("the Committee"), which includes over thirty experts that are 

independent of the EMA. Information on this committee, including CVs of the members, 

was submitted with the previous response. 

As explained in the previous response, the Committee denied the application, 

stating that "[t]he data submitted by the sponsor were not considered sufficient to 

demonstrate that the medicine could plausibly be used in the treatment of CRPS."13 

According to a standard dictionary, the term "plausible" has the meaning "superficially 

fair, reasonable, or valuable but often specious."14 Thus, it is fair to say that the 

Committee, having over 30 experts, expressed disbelief that a claimed composition 

would be effective in treating CRPS. Furthermore, this demonstrates that the experts 

on the Committee did not believe there was a reasonable expectation of success in the 

treatment. 

The Interview Summary, incorporated by reference into the Office Action, states 

that "Examiner indicated that, not being an expert on FDA submissions, it did not seem 

12 MPEP 716.05, quoting Environmental Designs, Ltd. v. Union Oil Co. of Cal., 713 F.2d 693, 698, 218 USPQ 865, 
869 (Fed. Cir. 1983) (citing United States v. Adams, 383 U.S. 39, 52, 148 USPQ 479, 483-484 (1966), emphasis 
added. 

13 Draft Public Summary of Opinion prepared by the Committee For Orphan Medicinal Products Of The European 
Medicines Agency (Draft Public Summary), emphasis added. Submitted previously. 

14 Merriam Webster's Collegiate Dictionary, Tenth Edition, Merriam-Webster, Incorporated, Springfield, Mass., 1997, 
p. 892. 
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surprising that the committee would like to see data with the specific product in the 

application, and not with some other product." If Applicant understands the Interview 

Summary correctly, it appears that the Office is taking the position that the statement 

"[t]he data submitted by the sponsor were not considered sufficient to demonstrate that 

the medicine could plausibly be used in the treatment of CRPS"15 does not actually 

mean that the committee did not believe that oral zoledronic acid could plausibly be 

used in the treatment of CRPS. Instead, the Interview Summary seems to be indicating 

that the Committee denied the application because it failed to meet some higher, 

unstated, standard of likelihood of success than "plausibly." 

Applicant submits herewith the European Medicines Agency Committee for 

Orphan Medicinal Products (COMP) meeting report on the review of applications for 

orphan designation, dated September 6, 2013 (COMP Review). This review shows 

that, for the 1744 orphan drug applications submitted from 2000 to 2013, only 18, or 

1 %, of these applications received a Final negative COMP opinion. 16 On the other 

hand, 1196, or 72%, received positive COMP opinions. 17 The remaining applications 

were withdrawn before a final opinion issued. Thus, there were about 72 times more 

applications receiving positive opinions than applications receiving negative opinions. 

Furthermore, of the 14 7 applications submitted in 2013, only 1 application, that of 

Applicant, received a final negative opinion. 18 This demonstrates that the COMP's 

standard for "plausible" is really its plain meaning, i.e. "superficially fair, reasonable, or 

valuable but often specious," and not some higher standard as alleged by the Interview 

Summary. Therefore, a panel of experts did express disbelief that the claimed dosage 

form would be effective, and the rejected claims are not obvious. 

Applicant also notes that the standard for a positive COMP opinion is much lower 

than that required for a drug to be approved for market. From the 1196 applications that 

15 Draft Public Summary, emphasis added. 
16 COMP Review, Annex 1, p. 4. To be submitted in an IDS on the same day as this communication. 
17 Id. 
1s Id. 
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received positive COMP opinions from 2000-2013, only 82 orphan medicinal products 

were authorized for sale. 19 

The result is not predictable. 

The rejected claims are not obvious because the efficacy of the claimed oral 

dosage form is not predictable. "Obviousness does not require absolute predictability, 

however, at least some degree of predictability is required. Evidence showing there was 

no reasonable expectation of success may support a conclusion of nonobviousness."20 

As explained above, the COMP, a panel of experts in the field, asserted that it was not 

plausible to expect that the claimed dosage form would be effective in treating complex 

regional pain syndrome. 

The Committee observed that "[t]he main data provided in support of the 

application consisted of a conference abstract describing a study in 24 patients with 

CRPS treated with zoledronic acid by injection, but lacking relevant details that would 

be necessary for an in-depth assessment of the results."21 The Committee further 

stated that "[n]o data had been provided on zoledronic acid given by mouth, which was 

the proposed route of administration for the product in this application." 22 The rationale 

described above is readily applied to Fox. The only data provided in these references 

are from subcutaneous injection into rats. The references lack the relevant details that 

would be necessary for an in-depth assessment of the results. Furthermore, there is no 

data in these references for zoledronic acid given by mouth. Thus, the Committee 

would likely have said the same thing with respect to Fox: that it was not plausible that 

an oral zoledronic acid would work for the indications recited in those references. 

Therefore, at the time of filing, the use of the claimed oral dosage forms in treating the 

19 Id. 
20 MPEP 2143.02 (II), citing In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976) 
21 Draft Public Summary 
22 Id. Please note that this statement was not included in the published Summary of Opinion because Applicant felt 
the information was confidential, and did not want it publicly disclosed at that time. 
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conditions included in the cited references did not have a reasonable expectation of 

success, and the rejected claims are not prima facie obvious. 

It is only Applicant's disclosure that has shown that the claimed oral dosage 

forms could be used to treat conditions such as CRPS. It should be noted that since the 

rejection of the orphan drug application, Applicant has resubmitted the orphan drug 

application. The resubmitted application included, inter alia, the data from the 

experiment described in Example 3. With the new information submitted by Applicant, 

the Committee approved the orphan drug application. The Opinion of the Committee for 

Orphan Medicinal Products on orphan medicinal product designation approving the 

application (Positive Opinion), dated September 4, 2013, is submitted herewith. The 

Positive Opinion stated that "the intention to treat the condition with medicinal product 

containing zoledronic acid was considered justified ... "23 

The claimed dosage form satisfies a long felt need. 

The claimed dosage form is also not obvious because it satisfies a long felt need. 

Nonobviousness can be demonstrated if the claimed invention satisfies a persistent 

need that was recognized by those of ordinary skill in the art that has not been satisfied 

by another before the invention by applicant, and the invention satisfies the long-felt 

need.24 

At the time of filing, there was a persistent need for an effective treatment for 

CRPS that was recognized by those of ordinary skill in the art. For example, the 

Positive Opinion states "the condition [CRPS] is chronically debilitating due to 

symptoms such as pain, hyperesthesia or allodynia, oedema, weakness, tremor, 

dystonia, as well as skill trophic changes."25 This need has been recognized for a very 

long time. For example, Sebastin (filed in an IDS filed on the same day as this 

23 Positive Opinion, p. 3, first bullet point. Submitted in an IDS filed on the same day as this communication. 
24 MPEP 716.04(1) 
25 Id., p. 3, second bullet point. 
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communication) states that "[t]he earliest documented description of CRPS is probably 

Ambroise Pare's report from the 16th century describing the persistent pain and 

contractures experienced by King Charles IX after a blood-letting procedure. In 1766, 

Hunter described the pain syndrome after a joint injury. Silas Weir Mitchell, the father of 

American neurology gave the first detailed description of CRPS in 1864." 

This need remained unsatisfied at the time of filing of the present application. 

For example, the Positive Opinion states "there exists no satisfactory method of 

treatment that has been authorised in the European Union for patients affected by the 

condition."26 A recent news story says the following about Libby Shaffer, a victim of 

CRPS. Twenty-five years after her original injury, Schaffer was forced to make an 

agonizing decision. After years of ineffective drugs, therapies and procedures, she 

decided the only remaining option was to have doctors amputate her leg."27 

Finally, the claimed dosage form satisfies this need. The Positive Opinion states 

"the intention to treat the condition with the medicinal product containing zoledronic acid 

was considered justified based upon the assumption, that zoledronic acid could treat the 

underlying cause of the condition, which was demonstrated by the reduction of 

symptoms and signs observed in a preclinical model of the proposed condition."28 

Therefore, the dosage forms of the rejected claims are not obvious because they 

satisfy a long-felt need. 

An embodiment of a claimed dosage form produces unexpected results. 

In addition to the reasons described above, the claimed composition is not 

obvious because of the unexpected results presented in the specification. "Usually, a 

showing of unexpected results is sufficient to overcome a prima facie case of 

26 Id., p. 3, paragraph 7. 
27 Joe English, A life of pain: Woman chooses amputation to deal with painful disorder. KA TU.com, August 26, 2013, 
Accessed Nov. 18, 2013. Submitted in an IDS filed on the same day as this communication. 

28 Id., p. 3, first bullet point. 
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obviousness."29 An unexpected therapeutic effect of a composition qualifies as an 

unexpected result for the purposes of proving nonobviousness. For example, the 

MPEP states: "unexpected superior therapeutic activity of claimed compound against 

anaerobic bacteria was sufficient to rebut prima facie obviousness even though there 

was no evidence that the compound was effective against all bacteria."30 

As shown in the Figure 1, despite the fact that the compositions of Fox had no 

reversal of inflammatory pain after 3 hours, the claimed composition had extended pain 

relief that continued for days. This is clearly an unexpected result. 
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Q 
30 mins 1 hr 

a Oral Zoledronic acid 18 mg/m sq. 

tn Oral Zoledronic acid 120 mg/m sq. 

• Subcutaneous Zoledronic acid - Fox 
reference 

3 hr Day 2 BL Day 2 (1 hr) Day 3 BL Day 3 (1 hr) <-----------> Day 14 

Time after Administration 

As explained in the previous response, the Figure 1 is a compilation of the data 

from Examples 1 and 2 of the specification and the Fox reference. This figure clearly 

demonstrates that the activity of the subcutaneous injection reported in Fox is nearly the 

opposite of the activity observed for the orally administered zoledronic acid. For the oral 

29 MPEP 2145, citing In re Albrecht, 514 F.2d 1389, 1396, 185 USPQ 585,590 (CCPA 1975). 
30 MPEP 716.02 (a)(II), citing Ex parte A, 17 USPQ2d 1716 (Bd. Pat. App. & Inter. 1990), emphasis added. 
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administration, either no significant effect (18 mg/m2
) or a slight increase in pain (120 

mg/m2
) was observed at 30 minutes, in contrast with the maximum effect for the 

subcutaneous administration reported in Fox at the same time point. On the other 

hand, Fox stated that there was "no significant activity 3 hours following administration." 

Thus, it is surprising that, at both dosage levels, the oral zoledronic acid had a 

significant reversal of hyperalgesia 14 days after the first administration and 11 days 

after administration of the final oral dose (which occurred on day 3). 31 Therefore, the 

rejected claims are also not obvious because of these unexpected results, and the 

rejection should be withdrawn. 

The Interview Summary states "[t]he Examiner questioned why ... 2) Applicant is 

comparing a subcutaneous to an oral formulation, when Fox specifically teaches also an 

oral formulation, e.g. [071]; 3) Applicant is presenting an argument on method of 

treatment, when Applicant's claims are directed to a composition." 

With respect to point 2), as explained above, Fox does not teach an oral 

formulation of zoledronic acid. Paragraph [071] cited by the Interview Summary does 

not even mention zoledronic acid. 

[0071] The pharmaceutical compositions may be, for example, compositions for enteral, such as 
oral, rectal, aerosol inhalation or nasal administration, compositions for parenteral, such as 
intravenous or subcutaneous administration, or compositions for transdermal administration (e.g. 
passive or iontophoretic). 

The only zoledronic acid formulations tested in Fox are the subcutaneous 

formulations which are the subject of Figure 1. Therefore, this comparison is 

appropriate for demonstrating unexpected results. "[A]pplicant is not required to 

compare the claimed invention with subject matter that does not exist in the prior 

art. .. ,,32 

31 A higher oral dose was also administered, but the animals were euthanized after 3 days due to the high toxicity 
level of this dose, so these results are not included in the figure. 

32 MPEP 716.02(e) Ill. 
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With respect to point 3), as explained above, an unexpected therapeutic effect of 

a composition qualifies as an unexpected result for the purposes of obviousness. Thus, 

Applicant can use unexpected therapeutic effects of the claimed dosage form to 

demonstrate nonobviousness. 

For at least these reasons, the claimed dosage forms are not obvious. 

The cited references do not teach or suggest all elements for several of the 
claims. 

There are also a number of claim elements, not present in all of the rejected 

claims, which are not taught or suggested by the combination of Fox and Chandler. 

Some representative examples are given below. 

Claim 46 

The Office Action does not explain how the cited references teach or suggest 

"comprising 28, 29, 30, or 31 units of the oral dosage form" as recited in claim 46. In 

fact, Fox would have led a person of ordinary skill in the art to believe U1at multiple 

dosage forms would be required per day. Thus, the cited references do not suggest a 

pharmaceutical dosage form having 28, 29, 30, or 31 units of the dosage form because 

it would only last for a few days. 

Fox includes "a model of inflammatory hyperalgesia."33 In this model 

administration of "Zoledronate (0.003-0.1 mgkg-1 s.c.) produced a dose-dependent 

reversal of mechanical hyperalgesia. The effect was rapid in onset, with maximal 

reversal of 100% within 30 minutes, and of short duration with no significant activity 3 h 

following administration." A person of ordinary skill in the art would believe that, in order 

to provide continuous pain relief, a dose of zoledronic acid should be administered 

before t11e pain relief from the previous dose is gone. Therefore, based upon the 

experiment above, a person of ordinary skill in the art would expect that zoledronic acid 

33 Fox, p. 6, 1] 102. 
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would need to be given more often than every three hours, and not once a day. Thus, a 

product containing 28, 29, 30, or 31 units of a dosage form would not be prepared 

because it would only last a few days. Chandler contains does not even mention 

zoledronic acid, and thus does nothing to suggest that zoledronic acid should not be 

given more often that every three hours. Therefore, the combination of references does 

not teach or suggest this element of claim 46. 

The Office Action does not explain why a person of ordinary skill in the art would 

ignore this experimental result in Fox, and instead prepare a product with the claimed 

number of units of the dosage form. The only explanation made by the Office Action is 

that "Fox ... does not explicitly disclose the specific number of units, mg, duration of 

administration. Chandler discloses guidelines for labeling of unit dosage forms which 

guidelines disclose that such units, strength in mg and duration of administration should 

be used for labeling drug unit dosage forms. Accordingly, it would have been obvious to 

optimize the exact amounts, timing, duration of administration and prepare unit dosage 

forms labelling [sic] with such information" Such optimization is further obvious, as it is 

mandated by the FDA."34 As Applicant understands the statement above, the Office 

Action appears to be saying that tl1is limitation would have been obvious because it is 

an optimization of a range. But, optimization of a range can only render a claim obvious 

if the result is predictable based upon the prior art.35 Thus, it is not appropriate here to 

rely upon optimization of ranges to show obviousness because the dosage regime is 

unexpected, or would not be predicted, by the combination of Fox and Chandler. 

Claim 47 

The cited references do not teach or suggest the claim element "comprising 85 to 

95 units of the oral dosage form ... to be administered in about 3 months" that is recited 

34 Office Action, pp. 2-3. 
35 KSR, 127 S. Ct. at 1740-1741; MPEP 2144.05(111) ("Applicant can rebut a presumption of obviousness based on a 

claimed invention that falls within a prior art range by showing '(1) [t]hat the prior art taught away from the claimed 
invention ... or (2) that there are new and unexpected results relative to the prior art.' Iron Grip Barbell Co., Inc. v. 
USA Sports, Inc., 392 F.3d 1317, 1322, 73 USPQ2d 1225, 1228 (Fed. Cir. 2004).") 
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in claim 47. As explained above, the combination of Fox and Chandler would have led 

a person of ordinary skill in the art to believe that many units of a dosage form should 

be given a day. Therefore, the cmnbination of Fox and Chandler does not teach or 

suggest this limitation. 

Claim 48 

The cited references do not teach or suggest the claim element "comprising 170 

to 200 units of the oral dosage form ... to be administered in about 6 months" that is 

recited in clairn 48. As explained above, the combination of Fox and Chandler would 

t1ave led a person of ordinary skill in the art to believe that many units of a dosage form 

should be given a day. Therefore, the combination of Fox and Chandler does not teach 

or suggest tt1is limitation. 

Claim 49 

The cited references do not teach or suggest the claim element "comprising 350 

to 380 units of the oral dosage form ... to be administered in about 1 year" that is recited 

in claim 49. As explained above, the combination of Fox and Chandler would have led 

a person of ordinary skill in the art to believe that many units of a dosage form should 

be given a day. Therefore, the combination of Fox and Chandler does not teach or 

suggest this limitation. 

Claim 51 

Tt1e cited references do not teach or suggest the claim element "comprising 4 or 

5 units of the oral dosage form ... to be administered within a period of about 1 month" 

that is recited in claim 5·1. As explained above, the combination of Fox and Chandler 

would have led a person of ordinary skill in the art to believe that many units of a 

dosage form should be given a day. Therefore, the combination of Fox and Chandler 

does not teact1 or suggest tt1is limitation. 
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The cited references do not teach or suggest the claim element "comprising 8 or 

9 units of the oral dosage form ... to be administered in about 2 months" that is recited in 

claim 52. As explained above, the combination of Fox and Chandler would have led a 

person of ordinary skill in the art to believe that many units of a dosage form should be 

given a day. Therefore, the combination of Fox and Chandler does not teach or 

suggest this lir-nitation. 

Claim 53 

The cited references do not teach or suggest the claim element "comprising 12, 

13, or 14 units of the oral dosage form ... to be administered in about 3 months" that is 

recited in claim 53. As explained above, the combination of Fox and Chandler would 

have led a person of ordinary skill in the art to believe that many units of a dosage form 

should be given a day. Therefore, the combination of Fox and Chandler does not teach 

or suggest this limitation. 

Claim 54 

The cited references do not teach or suggest the claim element "comprising 22 to 

30 units of the oral dosage form ... to be administered in about 6 months" that is recited 

in claim 54. As explained above, the combination of Fox and Chandler would have led 

a person of ordinary skill in the art to believe that many units of a dosage form should 

be given a day. Therefore, the combination of Fox and Chandler does not teach or 

suggest this lir-nitation. 

Claim 55 

The cited references do not teach or suggest the claim element "comprising 45 to 

60 units of the oral dosage form.,,to be administered in about 1 year" that is recited in 

clairn 55. As explained above, the cornbination of Fox and Chandler would have led a 
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person of ordinary skill in the art to believe that many units of a dosage form should be 

given a day. Therefore, the combination of Fox and Cr1andler does not teach or 

suggest this limitation. 

In summary, the rejected claims are not obvious at least because the 

combination of references does not teach or suggest the claimed bioavailability range, 

the result of modifying the cited references as required to obtain a claimed dosage form 

is not predictable, the cmnbination of references does not teach or suggest the number 

of units of tr1e dosage forms recited in tr1e claims, experts were skeptical about the 

therapeutic efficacy of the claimed dosage form, the clairned dosage form has 

unexpected long term pain relieving properties, and the claimed dosage form satisfies a 

long-felt need for an effective treatrnent of complex regional pain syndrome. 

DOUBLE PATENTING 

The Office has indicated that provisional obviousness type double patenting 

might exist with respect to Application No. 13/894,262, claims 1-19 and Application No. 

13/894,252. Without addressing the propriety of any of the Office's rejections above, 

and specifically the Office's interpretation of what the cited references teach or suggest, 

Applicant respectfully and properly defers addressing the present rejections until there 

is otherwise allowable subject matter in each application. Only then is it proper to 

assess the propriety of the Office's rejection in view of the potentially allowable claims. 

Accordingly, Applicant respectfully requests reconsideration and withdrawal of the 

present rejections, or that the rejections be held in abeyance until claims are allowable 

in the present application and in at least one of the applications cited above. 

CONCLUSION 

For at least the reasons given above, Applicant submits that the claims are 

patentable. Therefore, Applicant respectfully requests that a timely Notice of Allowance 

be issued in this case. 
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The Commissioner is authorized to charge any fee which may be required in 

connection with this Amendment to deposit account No. 50-3207. 

Dated: November 19, 2013 

K&L GATES LLP 

1 Park Plaza, Twelfth Floor 
Irvine, California 92614 
Telephone: (949) 253-0900 
Facsimile: (949) 253-0902 
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The present application is being examined under the pre-AIA first to invent 

provisions. 

DETAILED ACTION 

Response to Arguments 

Page 2 

This is a TRACK 1 application. Applicant's response from 11/19/2013 is 

acknowledged ("Response"). Applicant has not amended the claims, except as to: 1) 

remove a duplicate word "about" in claim 1, and 2) introduce new claim 120. 

Applicant's arguments have been carefully considered, but have not been found 

to be persuasive. 

35 USC 102(b) rejection- Fox 

Applicant has argued that Fox does not teach oral zoledronic acid. (Response at 

pp. 6-7). 

In response, it is noted that Fox expressly teaches an oral dosage form, such as 

in reference to paragraphs [0070-72], as well as teaches the disclosed dosage forms 

specifically for zoledronic acid, such as with reference to zoledronic acid in paragraphs 

[0063-65]. There is no picking, choosing and combining involved, to use Applicant's 

own lingo, as Fox clearly discloses that: "[t]he most preferred bisphosphonate for use in 
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the invention is zoledronic acid" (see, e.g., Abstract, [0063]); and that "[p]referably, the 

pharmaceutical compositions are adapted for oral or parenteral [ ... ] administration", and 

that "[i]ntravenous and oral [ ... ] administration is considered to be of particular 

importance" (see, e.g., [0072]). 

Applicant has next argued that Fox does not teach the claimed amount of 

zoledronic acid in an oral dosage form. (Response at pp. 8-10). 

The Examiner incorporates by reference and repeats her responses from above. 

The Examiner further responds that Applicant has not disputed that the claimed 

amounts are taught. See also paragraphs [0078-81] of Fox wherein the claimed 

amounts are taught. Beyond that, while the law of anticipation requires that all elements 

of a claim be found in a reference, it does not require that all the elements be present 

with the exact same word sequence as employed by the Applicant, i.e., a finding of 

anticipation does not require an ipsissimis verbis test. 

Applicant's fn. 4 is further noted wherein Applicant has stated that it disagrees 

with the Examiner, and reserves to make an argument at a later time. In response, if 

and when such an argument is made, it will be addressed. In the meantime, the 

Examiner directs Applicant's attention to the office action, wherein the claim limitation at 

issue was already addressed. 

Applicant has next argued that Fox does not teach the claimed oral bioavailability 

range. (Response at p. 10). 
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The Examiner incorporates by reference and repeats her responses from above. 

The Examiner further responds that Applicant's argument vis-a-vis "Applicant 

respectfully disagrees with the Office Action's modification of this claim element" is not 

understood. What exactly does it refer to, either procedurally or substantively? 

Procedurally, Applicant is reminded that this is a TRACK 1 application, which 

procedurally requires two non-final office actions in step 1 and step 2. As Applicant 

amended the claims in response to the office action in step 1 to recite the new claim 

limitation of "about 0.1 % to about 2%" with respect to the oral bioavailability of 

zoledronic acid in the dosage form, the Examiner appropriately modified the office 

action to address the new claim limitation in the office action in step 2. 

Moreover, the Examiner appropriately addressed this claim limitation 

substantively. Specifically, the office action provides: "The following guidance from the 

specification pertains to the claim 1 limitation "wherein the oral availability of zoledronic 

acid in the dosage form is about 0.1 % to about 2%"- [055]. In accordance with it, the 

Examiner interprets this limitation as an oral dosage form with very low bioavailability, 

namely one which is substantially free of bioavailability-enhancing agents. Applicant 

has argued that the dosage form of Fox may not necessarily have the bioavailability of 

Applicant's claims, i.e., it may be in a delayed or prolonged release formulation. 

However, as addressed above, the dosage form of Fox does not require bioavailability 

enhancing agents. Such a dosage form is consistent with Applicant's description from 

its specification in [055]." For Applicant's convenience and in support of the Examiner' 
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interpretation, paragraph [055] from Applicant's specification is hereto reproduced for 

the record. 

[0551 Tn,;,i on,i! bioavai,abtHty of ?O!Bdn:mic ,icid fn ,i dosage form car, 

v,ir:I'- Some dos.ige forms may hav,;:, lngn::thents .a-dot,d to ~mhanc:e the 

bk!a,,··attabi!ty. M~1wever. bioavaitabMy en:1.13r:cemer,t is not r;eces:sary ior an oral 

dos;::;iJe form to ti$ eff~;fr"e In $<:)nl!£l enibodim$'nls, the (k:issg~ fom~ is 

substantaJy free 01 tioavai!abiHty-enham::;rig f:gents. b some emboo,mer!s, m, 

oml dos.age !'orm may have an orn/ t,iOaV,llfr:bikly of ;cdrn:.h:m/c add of about 

0.01% to about ~0%, about 0:,% to abmit 7%, about OJ% to about 5%, etc. 
1Nit!mut ingmdt-ents or either rnetlmrlz to enhrnix: tioavafabitity, :z.cfa<lroni<: r.1cit1 

t)•pk:n!\·· hm, a lm•i bimr • .:.fabllity in an nrnl cto,;age form. ln ;;ome embodlm>2:nts, 

lhe ornl bioavai!!'ltii!ity of zuledn::inlt c1cid K'l unenhflnced or S\Jbsto'inht!!y 

w1er1h.inc1.KL For ex.imple, the om! bio.ivai1abI,tty or mledmrik~ ack! c.;.in he 

,ibout 0.0~'1/s 10 about 5%, sbout O.O-,% to ebout ,t%, about O.Y¼> to .,l,1_,ul 3%, 

about G 1% to abi:>1.it 2%, atoiA 02~J.:, to ab<:1:i..lt 2%, BtJOl,, 0.2% i1:, abovt ~.5%. 

ata)Ut tL'N·;, to ahm.:! -i .5%, abo1Jt 0.3'% to atK>Ut 1 %,, c1tx:;ut 0. -1 % to about 0,5'X,. 

al::mit O :}'% to .at.m,,! 0.5~··1), abot,t 05'% to atx1ut 1%. ::1bout O 6%. lo ;:ibout 0_7%, 

aboot OJ'% (o <1t:>ou! 0.3%, abod 0.8% to about 0.9%, about OJ}'%, aooul 1% to 

;,iboot U '%, atlo\,I 1.1'>h lo at:<(x,! 1.2% .. ,3boul: t2';{, to BtIDut 1 .3%. about 1.3% to 

aboot 14%, ;;:bout 1 .4% to about·\ .5%, aoo~it t 5'% to about 1.6'%. aoo,it 1.6% to 

about ·Ul'ii, c::,r about LB% to about 2%. 

Accordingly, the office action appropriately addressed Applicant's claim limitation 

pertaining to oral bioavailability in view of Applicant's own specification and the 

disclosure in Fox. Beyond that, the law places no requirement that Fox expressly use 

the words "bioavailability enhancing agent" or the lack thereof. As the Federal Circuit 

holds, the elements must be arranged as required by the claim, but this is not an 

ipsissimis verbis test, i.e., identity of terminology is not required. In re Bond, 910 F.2d 

831, 15 USPQ2d 1566 (Fed. Cir. 1990). See also MPEP 2131. Moreover, contrary to 

Applicant's arguments, it is appropriate to note elements that a reference is silent about. 

It is then Applicant's burden to rebut such a rejection with evidence, which here 

Applicant has not done. 
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Applicant has argued that the cited references do not teach or suggest the 

claimed bioavailability range. (Response at p. 11-12). Of note, Applicant has stated that 

the rejection was made over the combination of Day, Fox and Chandler. In response, it 

is first noted that the record does not reflect a rejection over Day. 

The Examiner incorporates by reference and repeats her responses from above. 

The Examiner already specifically addressed the argument made over the claim 

limitation of "wherein the oral bioavailability of zoledronic acid in the dosage form is 

about 0.1 % to about 2% in a human being." Applicant has not made any further 

arguments vis-a-vis the teachings of Chandler. The Examiner notes, nonetheless, that 

the office action further addressed hereto the rejection in view of the combination with 

Chandler. "Fox does not explicitly disclose the specific number of units, mg, duration of 

administration. Chandler discloses guidelines for labeling of unit dosage forms, which 

guidelines disclose that such units, strength in mg and duration of administration should 

be used for labeling drug unit dose packages. Accordingly, it would be obvious to 

optimize the exact amounts, timing, duration of administration, and prepare unit dosage 

forms labeling with such information. Such optimization is further obvious, as it is 

mandated by the FDA." As Applicant has not made any further arguments vis-a-vis the 

teachings of Chandler, it is seen as an acquiescence with the Examiner on this issue. 
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Applicant has next argued that a panel of experts was skeptical with respect to 

the efficacy of the claimed dosage form (Response at p. 12-14), and that the result is 

not predictable (Response at p. 14-15). 

The Examiner incorporates by reference and repeats her responses from above. 

The Examiner first responds that Applicant has not made arguments pertaining to the 

claims rejected on the ground of obviousness, but rather to the claims overall. Applicant 

has not overcome an anticipation rejection in order to make arguments pertaining to a 

hypothetical obviousness rejection. 

The Examiner has further responded already very clearly and twice on the 

record- once at the time of the interview, and once in the interview summary, on the 

findings of the findings of EMA. For Applicant to be attempting to represent some other 

understanding (of a standard?) of the interview summary is neither genuine, nor in the 

interest of compact prosecution, nor supported by the record. To restate her clear 

position, the Examiner responds that the documents Applicant relies on establish that 

Applicant's application to the Committee for Orphan Medicinal Products ("Committee") 

was for an oral formulation, but Applicant did not submit before the committee any data 

for such a formulation, and instead only relied on data from the prior art on an iJL 

formulation. Stated differently, Applicant appears to have attempted to ride on the 

coattails of another entity before the EMA, instead of submitting its own data for the 

approval it sought. The Committee responded that it would not be plausible to 

demonstrate based on this data that zolendronate could be used for the treatment of 

CRPS, where no oral data has been provided. The Examiner indicated that, not being 
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an expert on FDA submissions, it did not seem surprising that the committee would like 

to see data with the specific product for regulatory approval in the application, and not 

with some other product by some other entity on some other route of administration. 

For instance, considerations for regulatory approval would include considerations of 

pharmacokinetics, etc. between the different routes of administration. Therefore, 

Applicant cannot use what appears to be an appropriately denied regulatory approval 

for lack of data, in a way which elevates it to strong evidence of nonobviousness for 

purposes of patentability. Simply put, lack of data for regulatory approval is simply lack 

of data, and not a pronouncement on patentability and/or predictability for purposes of 

patentability. Rather, for purposes of patentability Applicant was invited to address 

instead that oral formulations of zoledronic acid were already taught in the art. 

Applicant has next argued the claimed dosage form satisfies a long felt need. 

(Response at pp. 15-16). 

The Examiner incorporates by reference and repeats her responses from above. 

The Examiner first responds that Applicant has not made arguments pertaining to the 

claims rejected on the ground of obviousness, but rather on the claims overall. 

Applicant has not overcome an anticipation rejection in order to make arguments 

pertaining to a hypothetical obviousness rejection. 

The Examiner further responds with reference to the criteria which an Applicant 

must establish in order to demonstrate long-felt need. 
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Establishing long-felt need requires objective evidence that an art recognized 

problem existed in the art for a long period of time without solution. The relevance of 

long-felt need and the failure of others to the issue of obviousness depends on several 

factors. First, the need must have been a persistent one that was recognized by those 

of ordinary skill in the art. In re Gershon, 372 F.2d 535, 539, 152 USPQ 602, 605 

(CCPA 1967); Orthopedic Equipment Co., Inc. v. All Orthopedic Appliances, Inc., 707 

F.2d 1376, 217 USPQ 1281 (Fed. Cir. 1983). 

Second, the long-felt need must not have been satisfied by another before the 

invention by applicant. Newell Companies v. Kenney Mfg. Co., 864 F.2d 757, 768, 9 

USPQ2d 1417, 1426 (Fed. Cir. 1988) (Although at one time there was a long-felt need 

for a "do-it-yourself' window shade material which was adjustable without the use of 

tools, a prior art product fulfilled the need by using a scored plastic material which could 

be torn. "[O]nce another supplied the key element, there was no long-felt need or, 

indeed, a problem to be solved".) 

Third, the invention must in fact satisfy the long-felt need. In re Cavanagh, 436 

F.2d 491, 168 USPQ 466 (CCPA 1971 ). 

While focusing on the second prong alone, this Applicant has clearly failed to 

establish that the long-felt need was not have been satisfied by another before the 

invention by applicant. Fox is a 35 USC 102(b) reference to the contrary of such a 

position by Applicant. 

With respect to the first and third prong, Applicant is reminded that it has made 

arguments with respect to treating CRPS, which is the subject of another application 
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Applicant has next argued an embodiment of a claimed dosage form produces 

unexpected results. (Response at pp. 16-19). 

The Examiner incorporates by reference and repeats her responses from above. 

The Examiner first responds that Applicant has not made arguments pertaining to the 

claims rejected on the ground of obviousness, but rather on the claims overall. 

Applicant has not overcome an anticipation rejection in order to make arguments 

pertaining to a hypothetical obviousness rejection. 

The Examiner further responds with respect to the data in Figure 1 that Applicant 

is comparing in its own data of an oral formulation to a subcutaneous formulation. 

However, Fox as the closest art of record already specifically teaches also an oral 

formulation, e.g. [071 ]). Further, Applicant is presenting an argument on method of 

treatment, when Applicant's claims are directed to a composition. As a matter of law, 

unexpected results must be compared to the closest prior art. In re Baxter Travenol, 

952 F.2d 383, 392 (Fed. Cir. 1991 ). Unexpected results must be established by 

reliable, objective, factual evidence. In re Johnson, 747 F.2d 1456, 1460 (Fed. Cir. 

1984). 
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Applicant has next argued that the cited references do not teach or suggest all 

elements for several of the rejected claims. (Response at pp. 19-23). 

The Examiner incorporates by reference and repeats her responses from above. 

The Examiner further responds that the office action clearly addressed these claim 

limitations. Specifically, it provides that: "Chandler discloses guidelines for labeling of 

unit dosage forms, which guidelines disclose that such units, strength in mg and 

duration of administration should be used for labeling drug unit dose packages. 

Accordingly, it would be obvious to optimize the exact amounts, timing, duration of 

administration, and prepare unit dosage forms labeling with such information. Such 

optimization is further obvious, as it is mandated by the FDA." Accordingly, such 

optimization of unit dosage forms is not only predictable, but more than that, is the 

standard in the pharmaceutical arts. 

Further, there is no requirement that in a combination rejection, one reference 

alone teach all the claim limitations. In response to Applicant's arguments against 

Chandler alone, it is noted that one cannot show nonobviousness by attacking 

references individually where the rejections are based on combinations of references. In 

re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981 ); In re Merck & Co., Inc., 800 F.2d 

1091, 231 USPQ 375 (Fed. Cir. 1986). 

Applicant's arguments pertaining to the model of inflammatory hyperalgesia in 

Fox are further not persuasive. In Fox, first the model is rat, not human, and second 

with a sub-cutaneous dose, not oral dose. Thus, quite contrary to Applicant's 

arguments, a person of skill in the art would know with a reasonable chance of success 
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to account for interspecies differences, route of administration, and type of disease. 

Moreover, motivation to establish the therapeutically effective amounts is further 

explicitly found in paragraphs [0078-79] of Fox. 

Double patenting 

Applicant has not made arguments, but only deferred addressing the rejections. 

For Applicant's convenience, the rejections are repeated for the record below. 

Claims 40-57, 60, 61 and 120 are pending, and have been examined herewith. 

Claim Rejections - 35 USC § 112 

The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly 
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor 
regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 120 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 

second paragraph, as being indefinite for failing to particularly point out and 

distinctly claim the subject matter which the inventor or a joint inventor, or for 

pre-AIA the applicant regards as the invention. 
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Claim 120 recites the limitation "the oral dosage form of claim 1" in line 1. There 

is insufficient antecedent basis for this limitation in the claim. Claim 1 is a cancelled 

claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 

102 that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country 
or in public use or on sale in this country, more than one year prior to the date of application 
for patent in the United States. 

Claims 40-45, 57, 60, 61 are rejected under pre-AIA 35 U.S.C. 102(b) as 

being anticipated by US 2004/006367 to Fox et al. ("Fox", of record). 

The claims have been examined to the extent they read on an oral dosage form. 

Fox teaches a composition of an oral dosage form of zoledronic acid and its 

sodium salt, and does not require bioavailability-enhancing agents, which is preferably 

in the range of about 1 to about 10 mg for a human. This range specifically lists 10 mg. 

It can be with more than one unit. (para [0063-65], [0070-72], [0078-81 ]). Such a 

formulation will inherently possess the bioavailability, aqueous solubility of Applicant's 

claims. The following guidance from the specification pertains to the claim 1 limitation 

"wherein the oral availability of zoledronic acid in the dosage form is about 0.1 % to 

about 2%"- [055]. In accordance with it, the Examiner interprets this limitation as an oral 

dosage form with very low bioavailability, namely one which is substantially free of 
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bioavailability-enhancing agents. Applicant has argued that the dosage form of Fox 

may not necessarily have the bioavailability of Applicant's claims, i.e., it may be in a 

delayed or prolonged release formulation. However, as addressed above, the dosage 

form of Fox does not require bioavailability enhancing agents. Such a dosage form is 

consistent with Applicant's description from its specification in [055]. 

The zoledronic acid can also be from about 1 to about 500 mg. ([0079]). The 

examples teach formulations with a single active ingredient. 

Claim Rejections - 35 USC § 103 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 46-56 are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over US 2004/006367 to Fox et al. ("Fox", of record), as applied to 

claims 40-45, 57, 60, 61 above, further in view of Labeling of unit dose packages 

of drugs, Department of Pharmacy Policy, University of Kentucky Hospital 

Chandler Medical Center, policy number: PH-04-06, 11/09 ("Chandler", of record). 

Fox does not explicitly disclose the specific number of units, mg, duration of 

administration. Chandler discloses guidelines for labeling of unit dosage forms, which 
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guidelines disclose that such units, strength in mg and duration of administration should 

be used for labeling drug unit dose packages. Accordingly, it would be obvious to 

optimize the exact amounts, timing, duration of administration, and prepare unit dosage 

forms labeling with such information. Such optimization is further obvious, as it is 

mandated by the FDA. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438,164 USPQ 619 

(CCPA 1970); and In re Thorington, 418 F.2d 528,163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 
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double patenting ground provided the reference application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

Claims 40-61 are provisionally rejected on the ground of nonstatutory 

double patenting over claims 1-19 of copending Application No. 13/894,262 ("the 

'262 application"). This is a provisional double patenting rejection because the 

patentably indistinct claims have not in fact been patented. 

The subject matter claimed in the instant application is fully disclosed in the 

referenced copending application and would be covered by any patent granted on that 

copending application since the referenced copending application and the instant 

application are claiming common subject matter, as follows: in order to practice the 

method, it is necessary to have possession of the oral dosage form. 

Furthermore, there is no apparent reason why applicant would be prevented from 

presenting claims corresponding to those of the instant application in the other 
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copending application. See In re Schneller, 397 F.2d 350, 158 USPQ 210 (CCPA 1968). 

See also MPEP § 804. 

Claims 40-61 are provisionally rejected on the ground of nonstatutory 

double patenting over claims 20-39 of copending Application No. 13/894,252 ("the 

'252 application"). This is a provisional double patenting rejection because the 

patentably indistinct claims have not in fact been patented. 

The subject matter claimed in the instant application is fully disclosed in the 

referenced copending application and would be covered by any patent granted on that 

copending application since the referenced copending application and the instant 

application are claiming common subject matter, as follows: in order to practice the 

method, it is necessary to have possession of the oral dosage form. 

Furthermore, there is no apparent reason why applicant would be prevented from 

presenting claims corresponding to those of the instant application in the other 

copending application. See In re Schneller, 397 F.2d 350, 158 USPQ 210 (CCPA 1968). 

See also MPEP § 804. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SVETLANA M. IVANOVA whose telephone number is 

(571 )270-3277. The examiner can normally be reached on Mon.-Fri. 8:30-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Sreenivasan Padmanabhan can be reached on (571 )272-0629. The fax 

phone number for the organization where this application or proceeding is assigned is 

571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/SVETLANA M. IVANOVA/ 
Examiner, Art Unit 1627 
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If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I /Svetlana lvanova/ I Date Considered I 11 /25i2013 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

References 1-6 were crossed out, because entire poster presentations were shrunk 
on ~~:Lngle individual pac,.Jes, and then scanned, so they are irnpos~~:Lble to read. SI 
EFS Web 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. IS.I./ 
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Application Number 13894244 

Filing Date 2013-05-14 

IN FORMATION DISCLOSURE First Named Inventor I Herriot Tabuteau 
STATEMENT BY APPLICANT 

Art Unit 1627 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Svetlana M. lvanova 

Attorney Docket Number 1958603.00021 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFS Web 2.1.17 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. IS.I./ 
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Application Number 13894244 

Filing Date 2013-05-14 

IN FORMATION DISCLOSURE First Named Inventor I Herriot Tabuteau 
STATEMENT BY APPLICANT 

Art Unit 1627 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Svetlana M. lvanova 

Attorney Docket Number 1958603.00021 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

[8] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Brent A. Johnson/ Date (YYYY-MM-DD) 2013-11-19 

Name/Print Brent A. Johnson Registration Number 51851 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFS Web 2.1.17 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. IS.I./ 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U .S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. IS.I./ 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

13/894,244 

45200 7590 

K&L Gates LLP 
1 Park Plaza 
Twelfth Floor 
IRVINE, CA 92614 

FILING DATE FIRST NAMED INVENTOR 

05/14/2013 Herriot Tabuteau 

12/10/2013 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

1958603.00021 1033 

EXAMINER 

IVANOV A, SVETLANA M 

ART UNIT PAPER NUMBER 

1627 

NOTIFICATION DATE DELIVERY MODE 

12/10/2013 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

USpatentmail@klgates.com 
ocpatents@klgates.com 

PTOL-90A (Rev. 04/07) 
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Application No. Applicant(s) 

Applicant-Initiated Interview Summary 
13/894,244 TABUTEAU, HERRIOT 

Examiner Art Unit 

SVETLANA M. IV AN OVA 1627 

All participants (applicant, applicant's representative, PTO personnel): 

(1) SVETLANA M. IVANOVA. (3) __ . 

(2) JASON SZCZEPANSKI. (4) __ . 

Date of Interview: 04 December 2013. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: DYes ~No. 
If Yes, brief description: __ . 

Issues Discussed D101 D112 D102 0103 ~Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: __ . 

Identification of prior art discussed: __ . 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Jason SzcaeQ.anski on behalf of Brent Johnson called to ing_uire whether the office action dated 11/29/2013 was made 
final since a Q.arag_raQ.h at the end of the office action is missing_ indicating_ it to be final. The Examiner resQ.onded that 
form PTO-326 alread'i.. correct/'{__ identified the office action as final, and that an interview summar'i.. with the 
inadvertenl'i.. missing_ Q.arag_raQ.h at the end of the office action will be SUQ.Q.lied with it, as follows. 

AQ.Q.licant's amendment necessitated the new g_roundCs/ of reiection Q.resented in this Office action. According_/'{__, THIS 
ACTION IS MADE FINAL. See MPEP §. 706.07Ca/. AQ.Q.licant is reminded of the extension of time Q.OliC'i.. as set forth 
in 37 CFR 1. 136Ca/. 
A shortened statutor'i.. Q.eriod for reQ.l'i.. to this final action is set to exQ.ire THREE MONTHS from the mailing_ date of this 
action. In the event a first reQ.l'i.. is filed within TWO MONTHS of the mailing_ date of this final action and the advisor'{__ 
action is not mailed until after the end of the THREE-MONTH shortened statutor'i.. Q.eriod, then the shortened statutor'i.. 
Q.eriod will exQ.ire on the date the advisor'{__ action is mailed, and an'{__ extension fee Q.ursuant to 37 CFR 1.136Ca/ will be 
calculated from the mailing_ date of the advisor'{__ action. In no event, however, will the statutor'i.. Q.eriod for reQ.l'i.. exQ.ire 
later than SIX MONTHS from the date of this final action. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04 ). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/SVETLANA M. IV A NOV A/ 
Examiner, Art Unit 1627 

U.S. Patent and Trademark Office 
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Continuation Sheet (PTOL-413) Application No. 13894244 
Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

13/894,244 

45200 7590 

K&L Gates LLP 
1 Park Plaza 
Twelfth Floor 
IRVINE, CA 92614 

FILING DATE FIRST NAMED INVENTOR 

05/14/2013 Herriot Tabuteau 

01/30/2014 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 
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EXAMINER 

IVANOV A, SVETLANA M 

ART UNIT PAPER NUMBER 

1627 

NOTIFICATION DATE DELIVERY MODE 

01/30/2014 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

uspatentmail@klgates.com 

PTOL-90A (Rev. 04/07) 
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Applicant-Initiated Interview Summary 

Application No. 

13/894,244 

Examiner 

SVETLANA M. IVANOVA 

All participants (applicant, applicant's representative, PTO personnel): 

(1) SVETLANA M. IVANOVA. 

(2) SREENI PADMANABHAN. 

Date of Interview: 23 January 2014. 

Type: 0 Telephonic O Video Conference 
[8J Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: [8J Yes 
If Yes, brief description: __ . 

(3)BRENT JOHNSON. 

(4)HERRIOT TABUTEAU. 

[8J applicant's representative] 

0No. 

Issues Discussed 0101 0112 0102 0103 O0thers 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: __ . 

Identification of prior art discussed: __ . 

Substance of Interview 

Applicant(s) 

TABUTEAU, HERRIOT 

Art Unit 

1627 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Applicants came to discuss in person four related patent applications: 13/894.274.13/894.252. 13/894.262 and 
13/894.244. An interview agenda (attached/ was submitted. There is overlapping art between the applications. and 
Applicants onlv specifically discussed the first two applications. for which more detailed interview summaries are 
provided in the file histories of the corresponding applications . . 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/SVETLANA M. IVANOVA/ 
Examiner, Art Unit 1627 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20140123 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Confirmation No. 
Appln. No. 
Applicant 
Filed 
TC/A.U. 
Examiner 
Docket No. 
Customer No. 
Title 

1033 
13/894,244 
Herriot Tabuteau 
05/14/2013 
1627 
Svetlana M. lvanova 
1958603.00021 
45200 
COMPOSITIONS FOR ORAL ADMINISTRATION OF 
ZOLEDRONIC ACID OR RELATED COMPOUNDS FOR 
TREATING DISEASE 

INTERVIEW SUMMARY 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Applicant thanks the Examiners for agreeing to the in-person interview of January 23, 

2014. The interview was attended by Examiner Svetlana lvanova, Examiner Sreenivasan 

Padmanabhan, Inventor Dr. Herriot Tabuteau, and Applicant's representative Brent A. Johnson. 

In the interview, the Fox reference was discussed. Applicant argued that rejected claims were 

not anticipated because Fox fails to "clearly and unequivocally disclose the claimed [invention] 

or direct those skilled in the art to the [invention] without any need for picking, choosing, and 

combining various disclosures not directly related to each other by the teachings of the cited 

reference." (Net MoneylN, Inc v. Verisign, Inc., 545 F.3d 1359, 1371 (Fed. Cir. 2008), quoting In 

re Arkley, 455 F.2d 586, 587 (CCPA 1972). Emphasis present in published opinion.) No 

agreement was reached. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Confirmation No. 

Appln. No. 
Applicant 
Filed 
TC/A.U. 
Examiner 
Docket No. 
Customer No. 
Title 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 

1033 

13/894,244 
Herriot Tabuteau 
05/14/2013 
1627 
Svetlana M. lvanova 
1958603.00021 
45200 
COMPOSITIONS FOR ORAL ADMINISTRATION OF 
ZOLEDRONIC ACID OR RELATED COMPOUNDS FOR 
TREATING DISEASE 

AMENDMENT AND REMARKS 

Alexandria, VA 22313-1450 

Applicant submits the following Amendment and Remarks in Response to the 

Office Action dated November 29, 2013 in the above referenced patent application. 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 

Applicant requests a two-month extension of time. The extension fee can be 

charged to the deposit account listed at the end of the Remarks/Arguments section of 

this document 
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Patent 

an aqueous solubi!ity greater than ·1 % (vv/v), and wherein the oral bioavailability of 

zoledronic acid in the dosage form is about 0. ·1 %, to about n2n~f% in fl hurm-m t}eing. 

4 
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Art Unit: 1627 
Reply to Office Action of November 29, 2013 

REMARKS/ARGUMENTS 

Patent 

Claims 40, 42, 44, 46-49, 51-55, 60, and 120 are amended herein. Claims 1-39, 

41, and 62-119 are canceled. The amendments are supported by at least ,T 049, 053, 

and 055 of the specification as filed. 

Applicant reiterates any relevant arguments made in previous communications 

with the Office that are not presented herein. There are a number of factual and legal 

assertions made in the Office Action and in previous communications that are not 

addressed in tl1is Response. Applicant has not addressed many of these in the interest 

of expediting prosecution. However, Applicant does not admit that any factual or legal 

assertion made by the Office, including any factual or legal assertion not addressed 

herein, is correct. 

In general, Applicant reiterates any arguments made in the previous response 

that are relevant to the issues of the present rejection. In addition, Applicant adds the 

arguments below. 

35 U.S.C. §102 Reiections 

Claims 40-45, 57, 60, and 61 are rejected as allegedly being anticipated by Fox 

(US 2004/0063670). While Applicant does not admit that the rejection is correct, the 

claims are amended herein to expedite prosecution. 

In Interview Summaries for two related applications, Examiner indicated that if a) 

Applicant amended the claims so that the doses recited in the claims fall outside of the 

ranges of paragrapl1 0078 of Fox, and b) presented data showing that some of the 

doses in paragraph 0075 of Fox are toxic for zoledronic acid, and that the range of the 

5 
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Patent 

claim amendments is below the toxic doses, this may be sufficient to overcome the 

novelty rejection .1 

With respect to claims 44 and 45, Applicant will show that the "about 40 n-19 to 

is outside of the ranges of paragraph 0078 of Fox. Applicant will also show that some of 

the doses in paragraph 0075 of Fox are toxic to the extent that they are not tolerated 

administered in about ·1 rnonth" can easily be below t11e dose that is not tolerated. 

Thus, Applicant believes that the amendment and declaration provided herewith provide 

what U1e Examiner indicated may be sufficient to overcome the novelty rejection. 

With respect to claim 40, 42, 43, 60, and 61, Applicant will show that "[a]n oral 

dosage form comprising about 30 mg to about 250 mg of zoledronic acid" is outside of 

the ranges of paragraph 0078 of Fox. Applicant will also show that some of the doses 

in paragraph 0075 of Fox are toxic to the extent that they are not tolerated and that "[a]n 

oral dosage form comprising about 30 mg to about 250 mg of zoledronic acid is below 

the dose that is not tolerated. Thus, Applicant believes that the amendment and 

declaration provided herewith provide what the Examiner indicated may be sufficient to 

overcome the novelty rejection. 

The total amount of zoledronic acid to be administered in about a month is 
outside of the ranges of paragraph 0078 of Fox 

be adrninistered in about ·1 rnonth" of claim 44 is well above the range of "about 0.5 to 

about 20 mg, preferably about 1 mg to about 10 mg" recited in 1f 0078 of Fox. 

Paragraph 0078 of Fox states that: 

·i March 10, 2014, interview surnrnary for Serial No. 13/894,252 and March ·14, 20·14 interview summary for Serial No. 
13/894,262. 

6 
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.. "preferably the bisphosphonic acid derivatives are administered in doses 
which would likewise be therapeutically effective in the treatment of Paget's 
disease, tumour-induced hypercalcaemia or osteoporosis, Le. preferably they 
are administered in doses which would likewise effectively inhibit bone 
resorption. For example, for the preferred nitrogen-containing 
bisphosphonates, e.g. zoledronic acid and salts thereof, doses of 
bisphosphonate in the range from about 0.5 to about 20 mg, preferably from 
about 1 to about 10 mg, may be used for treatment of l1uman patients.2 

This paragraph specifically ties the dosage ranges that it recites to doses that are 

"therapeutically effective in the treatment of Pagefs disease, tumour-induced 

hypercalcaemia, or osteoporosis." Thus, the meaning of this paragraph, or wl1at the 

paragraph teaches, is best understood in the context of how much zoledronic acid was 

used for t11e treatment of these conditions. It is well established law that "additional 

references may serve to reveal what a reference would have meant to a person of 

ordinary skill."3 

The following is what the label for Reclast®, one of two reference FDA approved 

zoledronic acid intravenous dosage forms, says about "dosage and administration" of 

zoledronic acid: 

Infusion given intravenously over no less than 15 minutes: 
• Treatment of postmenopausal osteoporosis; treatment to increase 

bone mass in men with osteoporosis: treatment and prevention of 
glucocorticoid-induced osteoporosis: 5 mg once a year 

• Prevention of postmenopausal osteoporosis: 5 mg once every 2 years 
• Treatment of Paget's disease of bone: a single 5 mg infusion.4 

This label makes it clear that, for osteoporosis and Paget's disease, the 5 mg 

dose is given far less often than once a month. 

2 Emphasis added. 
:; Scripps Ciinic & Research Foundation v. Genentech, Inc., 927 F.2d i 565, 1576 (Fed. Cir. 1991 ). See also MPEP 
2131.01 (II) (Extra References or Other Evidence Can Be Used to Show Meaning of a Term Used in the Primary 
Reference 
4 ~~eclasl@ labei, attached herewith. Emphasis added and internal citations omitted. 

7 
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Additionally, the following is what the label for Zometa®, the second of two 

reference FDA approved zoledronic acid intravenous dosage forms, says about "dosage 

and administration" of zoledronic acid: 

The maximum recommended dose of Zometa in hypercalcemia of malignancy 
(albumin-corrected serum calcium greater than or equal to 12 mg/dl [3.0 
mmol/L]) is 4 mg" The 4-mg dose must be given as a single-dose intravenous 
infusion over no less than 15 minutes. 

Retreatment with Zometa 4 mg may be considered if serum calcium does not 
return to normal or remain normal after initial treatment. It is recommended 
that a minimum of 7 days elapse before retreatment, to allow for full response 
to the initial dose. Renal function must be carefully monitored in all patients 
receiving Zometa and serum creatinine must be assessed prior to retreatment 
with Zometa.5 

With respect to the clinical trials of Zometa for Hypercalcemia of Malignancy 

(HCM), the following table is provided in the label.6 

Table H: Secondary Efficacy Variable~ in Pooled HC\f Studies 
Zomeh14 mu 

Complete Responw 
ByDay4 
By Day 7 
Duration of Re'sponse 
Time to Refap:se 
Durntion of Complete Re"ponse 

"N' Response Rate 
86 45.3~;';:, 
86 82 .. 6'-?•t)* 
N Median Duration (Days) 
86 30* 
76 32 

Pamidrnnnte 90 m<T 

N Responw Rate 
99 33.3'~-t; 
99 63.6%, 

N 1Ierlhm Duration (Days) 
99 17 
69 18 

The values for "Median Duration (Days)" of "30" and "32" clearly demonstrate that 

Zometa 4 mg is intended to be given no more than twice in a month. Thus, according to 

the labels for FDA products approved for the conditions recited in ,T 0078 of Fox, 5 mg 

of zoledronic acid should be given no more often than yearly, and 4 mg of zoledronic 

acid should be given no more than twice in a month to a person for the treatment of 

these conditions. Thus, based upon t11e dosages of zoledronic acid required by t11ese 

labels, a person of ordinaiy skill would understand "about 0.5 to about 20 mg, preferably 

: Zorneta Label, p. 2, section 2.1 Emphasis added and internal citations orn1tted. 
~ Zometa Labei, p. 21. 
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from about 1 to about 10 mg" to refer to administration of these less often than monthly. 

::1dn-1ink~tpr,:,d in ~~hni ,t ,•1 rnnni+i" 'is a h'1gher dose of zoledron'1c ac'1d than that of~ 0078 of \.,•'c.-.))!1,,• .... •"li...··-l\...•\,_.,.: n• 'i,_ ... :-..., ...... ,,.~ .. ) !!l\...•,,-..l! ~ n 

Fox. 

The total amount of zoledronic acid in a dosage form is outside of the ranges of 
paragraph 0078 of Fox 

"An oral dosage form comprising about 30 mg to about 250 mg of zoledronic 

acid" as recited in claim 40 and 60, is well above the range of "about 0.5 to about 20 

mg, preferably about 1 mg to about 10 mg" recited in 4f[ 0078 of Fox. 

Some of the doses in paragraph 0075 of Fox are toxic for zoledronic acid 

The attached declaration, submitted in co-pending application Serial No. 

13/894,252 (the '252 Declaration), demonstrates that a large part of the range of~[ 0075 

of Fox is toxic to the extent that it is not tolerated. Paragraph 0075 of Fox states that 

"from 0.002-20.0 mg/kg, is administered to a warm-blooded animal weighing 

approximately 75 kg." A large portion of this range is above the maximum tolerated 

dose level for zoledronic acid. For example, "[d]ogs did not tolerate daily oral doses of 

zoledronic acid at 50, 100, or 150 mg/day, wl1icl1 were approximately 5.6, 11.2, and 

16.9 mg/kg, respectively, for males and 7.5, 14.9, and 22.4 mg/kg, respectively, for 

females. Clinical signs of ill health occurred within a few days at all dose levels, which 

resulted in the death of one dog, the euthanasia of several more dogs in moribund 

condition or for humane reasons, and the early termination of the study. Other in life 

findings included emesis, decreased activity, rigidity or stiffness, abnormal gait and 

posture, muscle tremors and/or twitching."7 "This demonstrates that the upper end of 

7 '252 Declaration, 1[ 11. 
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the range 'from 0.002-20.0 mg/kg' in ,T 0075 of Fox must refer to bisphosphonates that 

are less toxic than zoledronic acid."8 

With respect to the monthly dosage range of claim 44, if 5.6 mg/kg of oral 

zoledronic acid is not tolerable for five days, then it is not tolerable for a month. Thus, 

within "from 0.002-20.0 mg/kg," at least 5.6 mg/kg to 20 mg/kg, or at least 70% of Fox's 

range, is not tolerated for five once daily administrations. 

The range of the claim amendment of claim 44 is below the doses shown to be 
not tolerated 

There are many ways a total monthly amount of zoledronic acid can be 

administered in a way that is tolerated. For example, an "amount of zoledronic acid to 

be administered in one month [n8 40 mg to 800 mg" would correspond to a daily dose of 

about 0.018 mg/kg to about 0.36 mg/kg for "a warm-blooded animal weighing 

approximately 75 kg."9 Less frequent dosing is also possible. Thus, the total monthly 

amount of zoledronic acid recited in claim 44 can be readily administered in a dosage 

regime that is well below the portion of the range of Fox that is not tolerated. 

The range of the amendment to claims 40 and 60 is below the doses shown to be 
not tolerated 

"An oral dosage form comprising about 30 mg to about 250 mg of zoledronic 

acid" would, when given to "a warm-blooded animal weighing approximately 75 kg,"10 

correspond to a dose of about OA mg/kg to about 3.3 kg. This is below the range 

shown not to be tolerated. 

Fox does not disclose the monthly dose with sufficient specificity 

Claims 44 and 45 are novel at least because Fox does not teach the claim 

8'252 Dec!aration, ~ 14. 
9 See Fox, TI 0075. 
10 See Fox, 11 0075. 
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rrig to about 800 rr1g." "A claim is anticipated only if each and every element as set forth 

in the claim is found, either expressly or inherently described, in a single prior art 

reference." 11 With respect to ranges, MPEP 2131 (Ii) states that "[i]n order to anticipate 

the claims, the claimed subject matter must be disclosed in the reference with 'sufficient 

specificity to constitute an anticipation under the statute.' See, e.g., Atofina v. Great 

Lakes Chem. Corp, 441 F.3d 991, 999, 78 USPQ2d 1417, 1423 (Fed. Cir. 2006) 

wherein the couii held that a reference temperature range of 100-500 degrees C did not 

describe the claimed range of 330-450 degrees C with sufficient specificity to be 

anticipatory."12 

Applicant points out that ,-r 0075 refers only to "a single dose of bisphospl1onate 

active ingredient" and does not mention zoledronic acid. Furthermore, according to ,i 

0077 of Fox, "[t]he dose mentioned above ... may be repeated for example once daily, 

once weekly, once every month, once every three months, once every six months or 

once a year." Thus, for a 75 kg warm-blooded animal, this could correspond to a 

monthly dose of 0.0125 mg to 46,500 mg. 13 As stated in the MPEP, "a reference 

temperature range of 100-500 degrees C did not describe the claimed range of 330-450 

degrees C with sufficient specificity to be anticipatory." Thus, at least a range t11at is 

30% or less than the range of a prior art reference is not anticipated. Since "about 40 

mg to about 800 mg" of "zoledronic acid" is far less than 30% of the range of 0.0125 mg 

to 46,500 mg of "bisphosphonate," the range derived from Fox does not describe the 

range of the rejected claims "with sufficient specificity to constitute an anticipation under 

the statute." 

Similarly, ,T 0079 refers only to "the active ingredient," and does not mention 

zoledronic acid. Fox contains no explicit connection between this paragraph and any 

11 MPEP 2131, quoting Verdegaa! Bros. v. Union Oil Co. of California, 8'14 F.2d 628, 631, 2 USPQ2d 1051, 1053 
\Fed. Cir. 1987). 
2 The citation to the Atofina case is present in MPEP 2131 (II). 

'13 A dose of 0.002 mg/kg given to a 75 kg rnarnrnal once a year corresponds to a 0.0125 rng rnonthiy dose. A dose of 
~:0 mg/kg given to a 75 kg rnammai once a day corresponds to a 31 day monthly dose of 46,500. However, it is 

11 
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frequency of dosage" Thus, this reference does not teach any total monthly dose. 

Applicant points out that ,T 0077 refers to "[t]he dose mentioned above," and thus does 

not refer to ,T 0079, which appears below 1f 0077. 

However, the combination of 1f 0077 with ,-r 0079 fails to teach "wherein the 

amount of zoledronic acid to be administered in one month is about 40 mg to about 800 

mg" for at least one other reason. According to 1f 0077 of Fox, "[t]he dose mentioned 

above ... may be repeated for example once daily, once weekly, once every month, once 

every three months, once every six months or once a year." Thus, "about 1 mg to about 

500 mg" 14 could correspond to a monthly dose of 0.083 mg to 15,500 mg. 15 Since 

"about 40 mg to about 800 mg" of "zoledronic acid" is far less t11an 30% of the range of 

0.083 mg to 15,500 mg of "the active ingredient," the range derived from Fox does not 

describe the range of claims 44 and 45 "with sufficient specificity to constitute an 

anticipation under the statute." 

For at least these reasons, and those set forth in previous responses, the 

rejected claims are not anticipated by Fox. 

35 U.S.C. §103 Reiections 

Claims 46-56 are rejected as allegedly being obvious over the combination of 

Fox and Chandler (Labeling Of Unit Dose Packages Of Drugs, Department Of 

Pharmacy Policy, University Of Kentucky Hospital Chandler Medical Center, Policy 

Number: PH-04-06, 11 /09). While Applicant does not admit that the rejection is correct, 

the claims are amended herein to expedite prosecution. 

In Interview Summaries for two related applications, Examiner indicated that 

Applicant may be able to overcome obviousness issues by showing unexpected results 

Applicant's position that Fox does not teach anything with regard to monthly dose because a monthly dose is 
obtained by selecting between a dose, a frequency of administration, and in some cases, a length of treatment. 
1

" Fox, 'ff 0079. 
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of the claimed range or by showing that the art teaches away from the claims. 16 

Applicant will address unexpected results and teaching away in this response. 

Teaching Away 

As pointed out in the Interview Summary, "[a] prima facie case of obviousness 

may also be rebutted by showing that the art, in any material respect, teaches away 

from the claimed invention. In re Geisler, 116 F.3d 1465, 1471, 43 USPQ2d 1362, 1366 

(Fed. Cir. 1997)."17 Tl1e claims are not obvious at least because t11e prior art as a whole 

teaches away from oral administration of zoledmnic acid. 

"[l]t was generally believed in the art at the time of filing of the present application 

that oral zoledronic acid had significant disadvantages that would make its use 

unsuitable for treatment of medical conditions."18 For example, one paper (attached 

herewith) states that "Oral bisphosphonates ... have limitations related to long-term 

compliance, gastrointestinal intolerance, and poor and variable absorption from the 

gastrointestinal tract Intermittent intravenous administration of bisphosphonates might 

address some of these problems ... "19 The observation in the toxicity study reported in 

the '252 Declaration is consistent with this observation. It stated that "most animals 

dosed with [oral] zoledronic acid had test article related visible lesions. Findings 

included, but were not limited to red to dark red mucosa of the stomach, duodenum, 

jejunum, colon and pancreas, stomach mucosa with lesions, masses and/or multiple 

foci of various colorations, and thickened edematous mucosa of the pylorus."20 

15 A dose of 1 rng given to a 75 kg mammal once a year corresponds to a 0.083 rng monthly dose. A dose of 500 rng 
gjl(en once a day corresponds to a 31 day monthly dose of 15,500. 

,i, March 10, 2014, interview summary for Serial No. 13/894,252 and March 14, 2014 interview summary for Serial 
No. 13/894,262. 

F MPEP 2144 (Ill), citation present in MPEP. Applicants point out that teaching away is not only rebuttal evidence, 
but evidence of a defective prima facie case of obviousness. "[A]s a 'useful general rule' ... references that teach 
away cannot serve to create a prima facie case of obviousness." McGin!ey v. Franklin Sports, Inc., 262 F.3d 1339, 
1354 (Fed. Cir. 1994, citing In re Guriey, 27 F.3d 551,553 (Fed. Cir. 1994). 
18 Declaration filed in a recent response for co-pending application Serial No. 13/894,274 (the '274 Declaration), 4119. 
'.
9 Ian R. Reid, et a!., N Engl J Med, Vol. 346, No. 9, 653-661, right colurnn, first 41, attached ~,erewith. 

LO "25~: Declaration, 'fl 13. 
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1. Cullen (Cullen et al, MER-101 A bioavailability study of various GIPET 

formulations in beagle dogs with intraduodenal cannulae, Poster 

Presentation, November 2007), 

2. Leonard 2007 (Leonard et al., MER-101 Tablets. A pilot bioavailability 

study of a novel oral formulation of zoledronic acid. Poster Presentation 

October 2007), and 

3. Leonard 2009 (Leonard et al., Safety Profile of Zoledronic acid in a novel 

oral formulation. Poster Presentation, November 2009).21 

All three of these references mention problems associated with oral zoledronic 

acid. Cullen states that "[a]II bisphosphonates, including zoledronic acid, have poor oral 

bioavailability. The current marketed dosage form of zoledronic acid is given as an 

intravenous infusion to overcome the issues with oral dosing of bisphosphonates, 

including: Low bioavailability, Gastric irritation, Gastric reflux. The gastric reflux induced 

by bisphosphonates can result in esophageal erosions."22 Similarly, Leonard 2007 

states "[t]l1e current marketed dosage form of zoledronic acid is a given as an infusion 

to overcome the limitations of oral dosing of bisphosphonates, including low 

bioavailability, gastric irritation, and gastric reflux."23 Finally, Leonard 2009 states that 

"[a]II bisphosphonates, including zoledronic acid, have poor oral bioavailability. This has 

limited their use in oncological therapies to intravenous infusion to achieve the doses 

required for efficacy. The local gastric irritation that occurs with existing oral 

bisphosphonates is also an important consideration in oncological indications, as it can 

result in esophageal erosions and ulceration."24 Again, the "visible lesions ... red to dark 

red mucosa of the stomach, duodenum, jejunum, colon and pancreas, stomach mucosa 

21 February 7, 2014 Office Action, p. 4. 
22 Cuilen, p. 2, Background section. 
23 Leonard 2007, p. 1, Introduction section. 
2
" Leonard 2009, p. 1, Background section. 
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with lesions, masses and/or multiple foci of various colorations, and thickened 

edematous mucosa of t11e pylorus"25 reported in the toxicity study of the attached 

declaration are consistent with these statements of Leonard and Cullen. 

All three of these references allege that MER-101, which was developed by 

Merrion Pharmaceuticals, "can improve the oral bioavailability of zoledronic acid and 

thereby enable the development of an oral dosage form."26 However, at this time, about 

seven years after the Cullen presentation, there is no oral dosage form of zoledronic 

acid available in t11e United States. Attached is a copy of the FDA's Orange Book listing 

for zoledronic acid (Orange Book). " ... [T]he Orange Book ... identifies drug products 

approved on t11e basis of safety and effectiveness bv the Food and Drug Administration 

(FDA) ... "27 According to the Orange Book, although there are 19 zoledronic acid 

products available in the United States, all of them are intravenous and no oral 

zoledronic acid is available. 

Applicant points out that failure by others to obtain FDA approval can be 

objective evidence of nonobviousness. For example, the Federal Circuit has stated that 

"evidence of the failure of others ... [includes] abandonment of certain FDA registration 

applications. The so-called 'objective' criteria must always be considered, Graham v. 

John Deere Co., 383 U.S. 1, 17-18, 86 S.Ct. 684, 15 L.Ed.2d 545 (1966), and given 

whatever weight is warranted by the evidence presented."28 Here, the difficulties with 

oral zoledronic acid expressed in the prior art would have suggested to a person of 

ordinary skill in the art that failure to obtain FDA approval was likely a result of failure of 

the oral dosage form. Thus, the fact that, despite apparent attempts to develop an oral 

zoledronic acid, oral zoledronic acid is not approved by the FDA is significant evidence 

of the nonobviousness of the claimed method. 

25 '252 Declaration, '11 13. 
26 Leonard 2007, p. 1, Introduction section; see also Leonard 2009, p. 2 and Cullen, p. 2, Background section. 
27 Orange Book Preface, attached herewith, emphasis added. 
28 Knoll Pharrn Co., Inc. v. Teva Pharm. USA, Inc., 367 F.3d 1381, 1385 (Fed. Cir. 2004), citations present in 
pubiished opinion. 
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The problems with oral zoledronic acid, as compared to intravenous zoledronic 

acid, were considered significant by the European Medicine Association's Committee 

For Orphan Medicinal Products (Committee). As explained in a declaration filed in a 

recent response for co-pending application Serial No. 13/894,274 (the '274 Declaration), 

the Committee stated that "since zoledronic acid is known to be poorly absorbed via the 

oral route, the sponsor was also asked to discuss the expected low bioavailability using 

the oral formulation."29 

Even Fox, which the Office alleges teaches oral zoledronic acid, 30 "actually 

contains no evidence that oral zoledronic acid is effective in the treatment of any 

condition. Instead, all of the experiments in Fox related to zoledronic acid for treating 

any condition were carried out with subcutaneous administration."31 When considered 

with what is known from the discussion above, it is not at all surprising that Fox makes it 

clear that intravenous administration of bisphosphonates is preferred to oral 

administration. For example, Fox stated that "first and foremost, intravenous is 

considered to be of particular importance. Preferably the bisphosphonate active 

ingredient is in the form of a parenteral, most preferably an intravenous form."32 Fox 

further stated "[m]ost preferably, however, the bisphosphonate is administered 

intravenously. "33 

Thus, on one hand, any or all of the following would have led a person of 

ordinary skill in the art away from oral dosage forms of zoledronic acid for treatment of 

any medical condition: First, in Fox, the zoledronic acid is administered 

subcutaneously, and Fox clearly states that intravenous administration of 

bisphosphonates is preferred over oral. Second, all nineteen zoledronic acid products 

available in the US are intravenous and none are oral. Third, several references cited in 

29 Exhibit 4, p. 4, 'fl2, of the '274 Declaration, which was submitted on March 10, 2014. The '274 Declaration is 
attached herewith, except that Exhibit 5 is not submitted with its response due to its length, but can be accessed in 
t~e file history of 13/894 ,27 4. 
:~ As explained in previous responses, Applicant's position is that Fox does not teach oral zoledronic acid. 
,, '252 Declaration, ,J 5; see also Fox, ,i,-r 102-108. 
32 Fox, 'fl 72. 
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the Office Action describe significant problems associated with oral zoledronic acid. 

Fourth, the oral zoledronic acid referred to in t11e publications cited in the Office Action 

has failed to be approved by the FDA. On the other hand, there is nothing in any of the 

cited references which suggests that oral administration of zoledronic acid would 

provide any benefit over intravenous zoledronic acid for the treatment of any medical 

condition. And there certainly is nothing in the cited references that would have 

motivated a person of ordinary skill in the art to go to the trouble of formulating an oral 

dosage form of zoledronic acid when nineteen FDA approved intravenous formulations 

are conveniently available for purchase. Thus, the prior art as a wl1ole teacl1es away 

from oral dosage forms comprising zoledronic acid, and the claims are not obvious. 

Unexpected results 

The safety and efficacy of an oral dosage form for inflammatory pain was 

unexpected 

As explained above, the prior art as a whole would have led a person of ordinary 

skill in the art away from oral dosage forms of zoledronic acid for the treatment of any 

medical condition, including inflammatory pain. Thus, it is unexpected that oral dosage 

forms related to the doses recited in the claims would be safe and effective in a rat 

model of inflammatory pain. 

Example 1 of the specification describes a test of oral zoledronic acid in a rat 

model of inflammatory pain. According to ,r 0090 of the specification, "[o]rally 

administered zoledronic acid produced a 29% reversal of inflammatory pain at the 18 

mg/m2 
... dose" administered "on days 1-3."34 As stated in the attached declaration, 

"zoledmnic acid 54 mg/m2 (or 9 mg/kg), divided in three equal daily [18 mg/nl] doses, 

~
3 

Fox,~ n 
64 

Specification, 41 085. 
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was tolerated."~~5 Thus, for this group of rats, oral zoledronic acid was unexpectedly 

proven to be safe and effective in this rat model of inflammatory pain. 

The efficacy of the oral dosage form is unexpectedly long lasting as compared to 
the results reported in Fox for the subcutaneous dosage form 

Since Fox states that "[i]n a rat model of inflammatory hyperalgesia ... [there was] 

no significant activity 3 hours following administration," a person of ordinary skill in the 

art would not have expected an oral dosage form comprising zoledronic to provide 

extended relief of inflammatory pain. Thus, it is surprising that some embodiments of 

the claimed composition had extended pain relief that continued for days. 

100% 

90% 

80% 

10% 

0% 

-10% 
30 mins 1 t1r 

Figure 1 

3 t1r 

Cl Oral Zoledro11ic acid 18 mg/m sq. 

il? Oral Zoledro11ic acid 120 mg/m sq. 

111111 Subcutaneous Zoletironic acirJ - Fox 
reference 

Day 2 BL Day 2 (1 hr) Day 3 BL Day 3 (1 hr) <--··········-> Day 14 

Time after Administration 

Figure 1 is a compilation of the data from Examples 1 and 2 of the specification 

and the Fox reference. 36 This figure clearly demonstrates that at the 18 mg/m2 dosage 

:;
5 '252 Declaration, ,J 6. 

36 The experiment of Examples 1 and 2 were actuaily carried out on the same anima!s, with the effect of the oral 
administration being a model for either inflammatory pain or arthritis pain, depending upon the time between injection 
of the CFA and the measurement of paw compression threshold. The values at one hour and 3 hours for the Fox 
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level, significant pain relief was observed 24 hours after the first (Day 2 BL) and second 

(Day 3 BL) doses. Furthermore, at both the 18 mg/m2 and 120 mg/m2 dosage levels, 

the oral zoledronic acid had a significant reversal of hyperalgesia 14 days after the first 

administration and 11 days after administration of the final oral dose (which occurred on 

day 3).37 Therefore, the rejected claims are also not obvious because of these 

unexpected results, and the rejection should be withdrawn. 

The results of a dosage form of the claims in a CRPS rat study were unexpected 
as compared to Fox 

Additionally, an embodiment of an oral dosage form of the rejected claims 

performed significantly better in a CRPS rat study than what would be expected based 

upon the studies presented in FoK According to Sebastin, "tl1e International 

Association for the Study of Pain (IASP) in 1994 introduced the term CRPS to describe 

a wide variety of post traumatic neuropathic pain conditions of the limbs."38 Based upon 

this, a person of ordinary skill in the art would have expected the chronic neuropathic 

pain model of paragraph 104 of Fox to be relevant to CRPS.39 At best, a person of 

ordinary skill in the art might have expected the pain relieving effect for CRPS to be 

similar to that shown in the rat model of neuropathic pain. Furthermore, as stated in the 

'274 Declaration, "a person of ordinary skill in the art would likely have expected the 

pain relieving effect to be lower for oral administration than for subcutaneous 

administration"40 due to problems with oral zoledronic acid sucl1 as low oral 

bioavailability. "Thus, it is surprising that, as shown in [Figure 2] below, the pain 

relieving effect after oral administration in the rat model of CRPS is significantly higher 

than the pain relieving effect reported after intravenous administration in the rat model 

reference are not actual values reported in Fox, but are added to provide a visual approximation based upon the 
statement "maximal reversal of 100% within 30 minutes, and a short duration with no significant activity 3 hours 
following administration:· (Fox, 'fl 01 O~:). 
37 A higher oral dose was also administered, but the animals were euthanized after 3 days due to the high toxicity 
level of this dose, so these results are not included in the figure. 
38 Sebastin, p. 298, first paragraph, emphasis added, submitted in Nov. 19, 2013 IDS. 

40 '274 Declaration, 'fl 22. 
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of neuropathic pain. It is also surprising that the pain relieving effect of oral zoledronic 

acid in treating CRPS is significantly longer lasting than the pain relieving effect of 

subcutaneous zoledronic acid in treating neuropathic pain.'' 41 

I,,,,,,,, 100 ~!~;~;;;;;f ·_.-_.-_.-_.-_.-_.-_.-_.-_.-_.-_.-_ i,,,,,,,, 90 t.................................................... . .......... . 

80 r----------------------------------------------------
' 70 + .. ~ % Reversal ............ .. ......... , 

I :~ l,-~~~- ~~peralgesia ............ ~~~~~~~~~~~-1 
l I 
' 40 ·:----------· ------------------------- ------------, 

I ~~ i,~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~ I 
l I 
' 10 ·:----------· ------------------------ ------------ , 

I ~~~ur;;athi(O~ai~:~~x ~~~~ ········,1 

Figure 2 

Duration of effect (h) 

20 

15 
·1,-------- ~Duration of 

effect (h) 

10 + .... .. 
5 ·1 ............................................ .. 

0 .,l .......... . 

Neuropathic Pain-Fox CRPS 

As stated in the '274 Declaration, "In the neuropathic pain model of Fox, the rats 

were injured two weeks before the zoledronic acid was administered. In the first rat 

study, administration of zoledronic acid began one day after injury, but in the second rat 

study, administration of zoledronic acid began 29 days after injury. Thus, the second rat 

study was deemed to be the appropriate comparison because, like the neuropathic pain 

model, administration of the zoledronic acid was several weeks after the injury."42 

41 '274 Deciaration, 'f! 23. 
42 '274 Declaration, 41 24. "Adami" refers to Adami S, Fossaluzza V, Gatti D, Fracassi E, Braga V. Bisphosphonate 
t~;erapy of reflex sympathetic dystrophy syndrome. A randomized, double blind, pacebo controlled study. Ann 
Rheum Dis ·1997: 56: ~:01--4; "Manicourt" refers to Manicourl: DH, Brasseur .JP, Boutsen Y, Depreseux G, Devogelaer 
.JP. Role of alendronate in therapy for posttraumatic complex regional pain syndrome type 1 of the lower extremity. 
Arthritis Rheum 2004; 50: 3690-7; "Varenna" refers to Varenna M, Zucchi F, Ghirighelli D, et al. Intravenous 
clodrinate in the treatment of reflex sympathetic dystrophy syndrome. A randomized, double biind, p!acebo controlled 
study, J m,eurnatol 2000; 27: 1477-83); and "Robinson" refers to Robinson JN, Sandorn J, Chapman PT, Efficacy of 
pamidronate in compiex regionai pain syndrome type 1. Pain Med 2004; 5: 276-80 (Robinson). 
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The results of a dosage form of the claims in a CRPS rat study were unexpected 
as compared to other bisphosphonates 

"In the rat study, not only is zoledronic acid effective in treating CRPS to a 

greater extent than would be predicted by the rat model of neuropathic pain in Fox, but 

it is significantly more effective than what would be predicted based upon studies of 

other bisphosphonates for the treatment of CRPS. [Figure 3] below compares the 

results obtained from the second rat study with those reported in Adami, Robinson, 

Varenna, and Manicourt. it is readily apparent from this Figure that zoledronic acid 

provides significantly more pain relief than the other bisphospl1onates."43 

Average Pain Reduction 

100% ············································································································································································ 

90% ., ................... . 

80% ······················ 

70% ., ................... . 

~ Average Pain 
Reduction 
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50% 

40% 

30% 

20% 

10% 

0% ...................... ~ .... 

a lend ran ate ( IV) a lend ron ate cl odranate (IV) pam id ran ate zol ed ran ate 
(oral) (IV) (oral) 

Figure 3 

As explained in the '274 Declaration, two studies were peiiormed in a rat model 

of CRPS. "The data from the second study was used for the comparison because it 

was more similar in design to the studies done for the other bisphosphonates. In the 

43 Declaration, 41 n. 
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first study, the rats were dosed with zoledronic acid before the animals developed 

CRPS. In t11e second study, the rats were dosed with zoledronic acid after t11e animals 

had developed CRPS. Since the studies for the other bisphosphonates were carried 

out after the patients had developed CRPS, the second study was considered to be the 

more appropriate comparison."44 

The dosage range of the claims corresponds reasonably well with the unexpected 

results 

The doses shown to be effective in the rat models of inflammatory pain and 

CRPS are reasonably related to the doses recited in the rejected claims. 

Claims 40, 42-43. 60, 61 1 120 1 and 121 

In the rat models of inflammatory pain, "[a]nimals were orally administered 

vehicle (control), zoledronic acid 18 mg/m2 (or 3 mg/kg) ... [or] zoledronic acid 120 mg/m2 

(or 20 mg/kg) ... on days 1-3 .. .''45 In the second study of the rat model of CRPS, animals 

were "orally administered either vehicle (n=6), or zoledronic acid (n=6) for 3 weeks. 

Drug treated animals received zoledronic acid at a dose of 126 mg/m2 (21 mg/kg) on 

the first day (day 29), followed by 18 mg/m2/day (3 mg/kg/day) thereafter."46 As 

explained in 4jj 109 of the present specification, while individual human surface areas 

can vary, "under current FDA guidelines, the reference body surface area of a human 

adult is 1.62 m." Thus, an 18 mg/rn~! dose would correspond to about 29 mg, 120 

mg/m2 would correspond to about 194 mg, and 126 mg/m2 would correspond to about 

204 mg for a human adult having the reference body suiiace area. These doses are 

reasonably related to the amount of zoledronic acid in the dosage forms of the claims. 

Claims 44-56 

44 '274 Declaration, ,-i 29. 
45 Specification, ,-i 085. 
46 Exhibit 3, p. 5, of the '274 Declaration. 
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As mentioned above, in these tests, "[a]nimals were orally administered vehicle 

(control), zoledronic acid 18 mg/m2 (or 3 mg/kg) ... [or] zoledronic acid 120 mg/m2 (or 20 

mg/kg) ... on days 1-3 ... "47 Administering 18 mg/m2 of zoledronic acid three times 

corresponds to a total of 54 mg/m2 of oral zoledronic acid. Administering 120 mg/m2 of 

zoledronic acid three times corresponds to a total of or 360 mg/m2 of oral zoledronic 

acid. Administration of both 54 mg/m2 and 360 mg/m2 over a three day period resulted 

a significant reversal of hyperalgesia 14 days after the first administration and 11 days 

after administration of the final oral dose (which occurred on day 3).48 In the second 

study of the rat model of CRPS, animals were "orally administered eitl1er vehicle (n=6), 

or zoledronic acid (n=6) for 3 weeks. Drug treated animals received zoledronic acid at a 

dose of 126 mg/m2 (21 mg/kg) on the first day (day 29), followed by 18 mg/m2/day (3 

mg/kg/day) thereafter"4
si for a total of 486 mg/m2

. 

Thus, these tests correlate reasonably well to the total amount of zoledronic acid 

to be administered in a month recited in the rejected claims. Therefore, the rejected 

claims are not obvious. 

Furthermore, based upon Fox, a person of ordinary skill in t11e art would not have 

expected the lower end of the monthly dosage range of the claims, administered orally, 

to be effective in the treatment of arthritis, CRPS, or any chronic inflammatory pain. 

According to Fox, "0.03-0.1 mgkg-1 s.c ... produced a dose-dependent reversal of 

mechanical l1yperalgesia. Tl1e effect was rapid in onset, with a maximal reversal of 

100% within 30 min, and of short duration with no significant activity 3 h following 

administration."50 The above 0.1 mgkg-1 dose, which is equivalent to about 7.5 mg for a 

75 kg person, would need to be administered approximately 5 times in a month to arrive 

at the lower end of the range "amount of zoledronic acid to be administered in one 

month [of] about 40 mg to about 800 mg" of claims 44-56. Based upon the 3 hour 

47 Specification, 41 085. 
48 A higher oral dose was also administered, but the animals were euthanized after 3 days due to the high toxicity 
level of this dose, so these results are not included in the figure. 
49Exhibit 3, p. 5, of the '274 Declaration. 
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duration of effect reported in Fox, a person of ordinaiy skill in the art would have 

expected that, if t11e 0.1 mgkg-1 dose was administered five times in a month, or five 

times in about 7 44 hours,51 pain relief would be experienced for less than a total of 15 

hours for the five doses. Thus, for at least 98% of the month, the patient would be 

expected to experience no pain relief. Furthermore, because of its reported low oral 

bioavailability, an oral dosage form would have been expected to be even less effective 

than a subcutaneous dosage form. Therefore, based upon Fox, a person of ordinary 

skill would not expect a total oral monthly dose of zoledronic acid near or below the 

lower end of the range of the claims to be effective for the treatment of artl1ritis, CRPS, 

or any chronic inflammatory pain. 

Thus, Applicant has shown that, based upon Fox, an oral dose lower than that of 

the total monthly dose recited in the claims would not have been expected to be 

effective. Further, Applicants have shown that some oral doses higher than the total 

monthly dose recited in the claims, but within the ranges of ,T 0075 of Fox, would be 

expected to be toxic. However, total oral monthly doses reasonably similar to those 

recited in the claims are unexpectedly shown to be safe and effective in the rat model of 

arthritis pain. 

DOUBLE PATENTING 

The Office has indicated that provisional obviousness type double patenting 

might exist with respect to Application No. 13/894,262, claims 1-19 and Application No. 

13/894,252, claims 20-39. While Applicant does not admit the rejection is correct, 

Applicant has submitted terminal disclaimers in recent responses filed for these patent 

applications. Thus, the rejection is overcome. 

CONCLUSION 

5° Fox, 11 0102, emphasis added. 
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For at least the reasons given above, Applicant submits that the claims are 

patentable. Therefore, Applicant respectfully requests that a timely Notice of Allowance 

be issued in this case. 

The Commissioner is authorized to charge any fee which may be required in 

connection with this Amendment to deposit account No. 50-3207. 

Dated: :April 8 1 2014 

K&L GATES LLP 

1 Park Plaza, Twelftr1 Floor 
Irvine, California 92614 
Telephone: (949) 253-0900 
Facsimile: (949) 253-0902 

51 For a 31 day month. 
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Brent A. Johnson, PhD. 
Registration No. 51851 
CUSTOMER NUMBER: 51957 
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Doc Code: A.NE.AFCP 
Document Description: After Final Consideration Pilot Program Request 

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE 
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0 

PTO/SB/434 (05-13) 

Practitioner Docket No.: Application No.: 

1958603.00021 13/894,244 
First Named Inventor: Title: 

Herriot Tabuteau COMPOSITIONS FOR ORAL ADMINISTRATION OF ZOLEDRONIC ACID OR RELATED COMPOUNDS FOR TREATING DISEASE 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT 
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116. 

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under 
35 U.S.C. 111(a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is 
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c). 

2. The above-identified application contains an outstanding final rejection. 

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an 
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in 
any aspect. 

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in 
response to the outstanding final rejection. 

5. 

6. 

7. 

8. 

Signature 

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response. 

This certification and request is being filed electronically using the Office's electronic filing system (EFS-Web). 

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR 
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request 
consideration under AFCP 2.0.] 

By filing this certification and request, applicant acknowledges the following: 

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0. 

The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met 
(see items 1 to 7 above). For compliant submissions: 

o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration 
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If 
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner 
will process the submission consistent with current practice concerning responses after final rejection under 
37 CFR 1.116, e.g., by mailing an advisory action. 

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if 
the examiner determines that additional search and/or consideration is required and could be completed within 
the allotted time, then the examiner will consider whether the amendment places the application in condition for 
allowance (after completing the additional search and/or consideration, if required). If the examiner determines 
that the amendment does not place the application in condition for allowance, then the examiner will contact the 
applicant and request an interview. 

• The interview will be conducted by the examiner, and if the examiner does not have negotiation 
authority, a primary examiner and/or supervisory patent examiner will also participate. 

• If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar 
days from the date that the examiner first contacts the applicant, then the examiner will proceed 
consistent with current practice concerning responses after final rejection under 37 CFR 1.116. 

Date 

/Brent Johnson/ April 08, 2014 
Name 

(Print/Typed) B A J h 
rent . o nson 

Practitioner 
Registration No. 

51,851 
Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple 
forms if more than one signature is required, see below*. 

n * Total of ___ forms are submitted. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in 
the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that 
agency's responsibility to recommend improvements in records management practices and programs, 
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U .S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine 
use, to the public if the record was filed in an application which became abandoned or in which the 
proceedings were terminated and which application is referenced by either a published application, an 
application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Confirmation No. 

Appln. No. 
Applicant 
Filed 
TC/A.U. 
Examiner 
Docket No. 
Customer No. 
Title 

5890 

13/894,252 
Herriot Tabuteau 
May 14, 2013 
1627 
Svetlana M. lvanova 
1958603.00019 
45200 
COMPOSITIONS COMPRISING ZOLEDRONIC ACID OR 
RELATED COMPOUNDS FOR RELIEVING PAIN ASSOCIATED 
WITH ARTHRITIS 

DECLARATION UNDER 37 C.F.R § 1.132 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

1. I am the inventor of the present application. 

2. I have an M.D. degree from Yale University School of Medicine. 

3. I have carefully reviewed US 2004/0063670 (Fox). 

4. I have also read and understand the Office Action of February 7, 2014 for the 

present application. 

5. Fox actually contains no evidence that oral zoledronic acid is effective in the 

treatment of any condition. Instead, all of the experiments in Fox related to zoledronic acid for 

treating any condition were carried out with subcutaneous administration. 

6. With respect to Example 2 of the specification of tt;ie present application, which 

describes a test of oral zoledronic acid in a rat model of arthritis, zoledronic acid 54 mg/m2 
( or 9 

mg/kg), divided in three equal daily doses, was tolerated. 

7. An Oral Repeat Dose Toxicity Study with Zoledronic Acid in Dogs was carried out at 

my request. The study is described in the following paragraphs. 

1 
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Objective 

8. The purpose of the study was to evaluate the toxicity of zoledronic acid in Beagle 

dogs when administered orally once daily for up to 14 days. However, due to toxicity resulting in 

death or necessitating euthanization during the first few days of the study, dosing was stopped 

in all groups of animals after no more than 5 days. 

Methods 

9. Groups of 8 dogs (4/sex) were either left untreated to serve as a control group 

(Group 1) or given daily oral doses of zoledronic acid at 50 or 100 mg (Groups 2 and 3, 

respectively) or at 150 mg (Groups 4 and 5). At the start of dosing, body weight averaged 8.9 

kg for males and 6.7 kg for females, so the zoledronic acid dose levels were approximately 5.6, 

11.2, and 16.9 mg/kg, respectively, for males and 7.5, 14.9, and 22.4 mg/kg, respectively, for 

females. 

10. In life, dogs were observed for clinical signs of toxicity and changes in body weight, 

food consumption, and hematology, coagulation, clinical chemistry, and urinalysis parameters. 

A complete necropsy was performed on all animals. 

Results and Conclusions 

11. Dogs did not tolerate daily oral doses of zoledronic acid at 50, 100, or 150 mg/day, 

which were approximately 5.6, 11.2, and 16.9 mg/kg, respectively, for males and 7.5, 14.9, and 

22.4 mg/kg, respectively, for females. Clinical signs of ill health occurred within a few days at all 

dose levels, which resulted in the death of one dog, the euthanasia of several more dogs in 

moribund condition or for humane reasons, and the early termination of the study. Other in life 

findings included emesis, decreased activity, rigidity or stiffness, abnormal gait and posture, 

muscle tremors and/or twitching. 

12. One Group 5 animal was found dead on the morning of Day 4. Based on the 

mortality and morbidity observed at a dose level of 150 mg/day and the numerous adverse 

clinical signs seen in almost all animals at this dose level, all Groups 4 and 5 animals were 

sacrificed early in moribund condition or for humane reasons. In addition, one Group 2 animal 

and several Group 3 animals were also sacrificed in moribund condition, due to adverse clinical 

signs of toxicity. Because of the onset of clinical signs similar to the ones seen in the animals 

sacrificed moribund before, the remaining study animals were sacrificed early for humane 

2 
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reasons on Day 5 (male Groups 1-3) and Day 4 (female Groups 1-3). This decision was made 

independently by the contract research laboratory that conducted the study, with the 

recommendation of their Director of Laboratory Animal Medicine. 

13. At necropsy, at all dose levels, most animals dosed with zoledronic acid had test 

article related visible lesions. Findings included, but were not limited to red to dark red mucosa 

of the stomach, duodenum, jejunum, colon and pancreas, stomach mucosa with lesions, 

masses and/or multiple foci of various colorations, and thickened edematous mucosa of the 

pylorus. No gross necropsy findings were noted for Group 1 (control group) animals. 

14. This demonstrates that the upper end of the range "from 0.002-20.0 mg/kg" in ,r 
0075 of Fox must refer to bisphosphonates that are less toxic than zoledronic acid. 

15. As a person signing below: 

I hereby declare that all statements made herein of my own knowledge and belief are 

true; and that all statements made on information and belief are believed to be true; and further 

that these statements were made with the knowledge that willful false statements and the like so 

made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 

United States Code, and that such willful false statements may jeopardize the validity of the 

application or any patent issued thereon. 

I acknowledge the duty to disclose information which is material to patentability as 

defined in 37 CFR 1.56. 

SIGNATURE(S) 

Full Name: Herriot Tabuteau, M.D. 

Sig~a~--·~····- Date: 3!"ht'fJ-.o1y 

3 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Confirmation No. 

Appln. No. 
Applicant 
Filed 
TC/A.U. 
Examiner 
Docket No. 
Customer No. 
Title 

7165 

13/894,274 
Herriot Tabuteau 
13/894,274 
1627 
Svetlana M. lvanova 
1958603.00015 
45200 
COMPOSITIONS COMPRISING ZOLEDRONIC ACID OR 
RELATED COMPOUNDS FOR TREATMENT OF 
COMPLEX REGIONAL PAIN SYNDROME 

DECLARATION UNDER 37 C.F.R § 1.132 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

1. I am the inventor of the present application. 

2. I have an M.D. degree from Yale University School of Medicine. 

3. I am the Chief Executive Officer of Axsome Therapeutics Limited ("Axsome," 

"we," "us," or "our"), and was personally involved with the application for Orphan 

Medicinal Product Designation (Orphan Application) of zoledronic acid for the treatment 

of complex regional pain syndrome submitted by Axsome. 

4. I have carefully reviewed 1) US 2004/0063670 (Fox), and 2) Sebastin, 

Complex Regional Pain Syndrome, Indian J. Plast. Surg., 2011, May-Aug; 44(2): 298-

307 (Sebastin). I have also read and understand the Office Action of January 30, 2013 

for the present application. 

5. When the Committee for Orphan Medicinal Products (the Committee) of the 

European Medicines Association (EMA) rejected the Orphan Application, it made the 

statement that "[t]he data submitted by the sponsor were not considered sufficient to 

demonstrate that the medicine could plausibly be used in the treatment of CRPS." At 
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the time this statement was made, the Committee was in fact in possession of all of the 

experimental data presented in, or referred to, in Fox and Sebastin. 

Orphan Application 

de castro, Zaspei 
and studies in 

Sebastin Submitted 
to EMA 

~ ~ 

Appeal 

Studies in Fox, de 
Castro, Zaspe4 

and studies in 
Sebastin Submitted 

to EMA 

~ 

New Orphan Application 

New CRPS studies 
Submitted to EMA 

~ ~ ~ 
08/2012 12/2012 01/2013 02/2013 06/2013 09/2013 

Negative Second Negative Orphan Status 
Opinion Opinion Granted 

Not Plausible Not Plausible 

Figure A 

6. Figure A depicts a timeline of the Orphan Application process. As shown in 

Figure A, when the Application for Orphan Medicinal Product Designation (Orphan 

Application) was filed, the studies referred to in Sebastin, Zaspel, de Castro, and more 

information, were submitted to the EMA. A list of the literature references provided to 

the EMA with the Orphan Application are attached herewith as Exhibit 1. Copies of 

these references are attached herewith as Exhibit 5 (ordered alphabetically by lead 

author). 

7. In the initial Orphan Application, the Committee considered everything 

relevant to bisphosphonates referred to in Sebastin, and additional information not 

present in Sebastin. Sebastin states that "[b]isphosphonates (alendronate, 

pamidronate, and clodronate) are the only class of drugs that have survived placebo 

controlled clinical trials and shown statistically significant pain reduction in patients with 

CRPS,"1 (Sebastin, p. 304) but contains no additional information about treating CRPS 

with bisphosphonates. 
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8. The clinical trials referred to in Sebastin are reported in Adami, Manicourt, 
Varenna, and Robinson.· 

a. Adami S, Fossaluzza V, Gatti D, Fracassi E, Braga V. Bisphosphonate therapy of 
reflex sympathetic dystrophy syndrome. A randomized, double blind, pacebo 
controlled study. Ann Rheum Dis 1997; 56: 201-4 (Adami); 

b. Manicourt DH, Brasseur JP, Boutsen Y, Depreseux G, Devogelaer JP. Role of 

alendronate in therapy for posttraumatic complex regional pain syndrome type 1 

of the lower extremity. Arthritis Rheum 2004; 50: 3690-7 (Manicourt); 

c. Varenna M, Zucchi F, Ghirighelli D, et al. Intravenous clodrinate in the treatment 

of reflex sympathetic dystrophy syndrome. A randomized, double blind, placebo 

controlled study. J Rheumatol 2000; 27: 1477-83 (Varenna); and 

d. Robinson JN, Sandom J, Chapman PT. Efficacy of pamidronate in complex 

regional pain syndrome type 1. Pain Med 2004; 5: 276-80 (Robinson). 

9. Figure B shows the relationship between Sebastin and Adami, Manicourt, 
Varenna, and Robinson. Sebastin contains no direct citations to any original studies, 
but cites two reviews by Pontell and Tran. Tran directly cites Adami, Manicourt, 

Varenna, and Robinson. Pontell does not contain any direct citations to any original 
studies, but cites Sharma, which in turn directly cites Adami, Manicourt, Varenna, and 

Robinson. 
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Review-No 
original studies 

Pontell 

Figure B 

Sebastin 

10. After receiving the negative opinion, we appealed and submitted the studies 

referred to in Fox and again submitted the studies in Sebastin, Zaspel, and de Castro. 

A list of the literature references provided to the EMA with our appeal are attached 

herewith as Exhibit 2. Copies of these references are attached herewith as Exhibit 5 

(ordered alphabetically by lead author). 
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11. The data from Fox was submitted in the Walker paper (Exhibit 2, reference 

115), which described all of the experiments performed in Fox, but with greater 

experimental detail and a more extensive description and discussion of the results. 

12. Thus, the Committee had all of the studies present, or referred to, in 

Sebastin and Fox, when it stated that "[t]he data submitted by the sponsor were not 

considered sufficient to demonstrate that the medicine could plausibly be used in the 

treatment of CRPS." 

13. Despite the fact that the Committee told us that the method claimed in the 

present application was not plausible, we continued to develop the method. In 

collaboration with a third party, we carried out two animal studies to demonstrate that 

zoledronic acid could be used to treat CRPS. A report of these two animal studies is 

attached herewith as Exhibit 3. 

14. After we generated and submitted the data contained in the patent 

application (the first animal study), as well as data from an additional study (the second 

animal study), we filed a new Orphan Application. Based upon the results of these two 

animal studies, the Committee reversed itself, gave a positive opinion, and Orphan 

status was granted. 

15. Excerpts from the EMA/COMP summary report on our application for orphan 

medicinal product designation for zoledronic acid for the treatment of complex regional 

pain syndrome are attached herewith as Exhibit 4. Pages 1-16 are from the original 

summary report, or Negative Opinion, and pages 17-19 are from the summary report 

issued after the appeal, or the Second Negative Opinion. 

16. As shown in Exhibit 4, the Committee specifically considered Zaspel, as 

demonstrated by the following statement: "[t]he data presented by the sponsor, based 

on a single non-sponsor generated abstract (Zaspel et al, 2007, never published as a 

full article) were not considered sufficient to justify the intention to treat the condition." 

(Exhibit 3, p. 15, ,r 3.) 
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17. The Committee stated that "[Zaspel] was not considered sufficient because 

the particulars of the study were not available for evaluation." This lack of data is not 

due to a deficiency in our submission to the EMA, but to a deficiency in the prior art. 

We diligently attempted to locate the particulars of the study. As far as we can tell, the 

particulars of the study were not published. In fact, we even contacted the authors of 

the study, who were unable to provide this information. 

18. Additionally, the Committee considered and commented on de Castro as 
follows: "[t]he other reference is a single case report published in Revista Dor (Brasil), 

which is a regional peer-reviewed pain journal. The description of the case is lacking 

details that would be useful for the evaluation of the efficacy of the product, e.g. there is 

no mentioning of any initiating noxious event, which is a typical criterion for CRPS." 

(Exhibit 4, p. 3, ,r 6.) Thus, according to the Committee, not only did this reference have 

insufficient information "for the evaluation of the efficacy of the product," but the 

Committee questioned whether the patient studied in the reference even had CRPS. 

19. An important difference between Zaspel and de Castro and the presently 

claimed method is that, in those references, the zoledronic acid was administered 

intravenously, while the present claims include "administering an oral dosage form 

containing zoledronic acid." This is a significant difference, as it was generally believed 

in the art at the time of filing of the present application that oral zoledronic acid had 

significant disadvantages that would make its use unsuitable for treatment of medical 

conditions. 

20. Fox actually contains no evidence that oral zoledronic acid is effective in the 

treatment of any condition. Instead, all of the experiments related to zoledronic acid for 

treating any condition were carried out with subcutaneous administration. 

21. Fox makes it clear that intravenous administration of bisphosphonates is 

preferred to oral administration. 

22. Because of statements in the prior art, such as those made in Cullen (MER-

101 A bioavailability study of various GIPET formulations in beagle dogs with 
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intraduodenal cannulae, Poster Presentation, November 2007), Leonard 2007 (MER-

101 Tablets. A pilot bioavailability study of a novel oral formulation of zoledronic acid. 

Poster Presentation October 2007), and Leonard 2009 (Safety Profile of Zoledronic acid 

in a novel oral formulation. Poster Presentation, November 2009), a person of ordinary 

skill in the art would likely have expected the pain relieving effect to be lower for oral 

administration of zoledronic acid than for subcutaneous administration of zoledronic 

acid. 

23. Thus, it is surprising that, as shown in Figure C below, the pain relieving 

effect after oral administration in the rat model of CRPS is significantly higher than the 

pain relieving effect reported after intravenous administration in the rat model of 

neuropathic pain. It is also surprising that the pain relieving effect of oral zoledronic 

acid in treating CRPS is significantly longer lasting than the pain relieving effect of 

subcutaneous zoledronic acid in treating neuropathic pain. 
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24. Two studies of orally administered zoledronic acid in the rat model of CRPS 
were performed. (Exhibit 3.) In the neuropathic pain model of Fox, the rats were 

injured two weeks before the zoledronic acid was administered. In the first rat study, 

administration of zoledronic acid began one day after injury, but in the second rat study, 

administration of zoledronic acid began 29 days after injury. Thus, the second rat study 
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was deemed to be the appropriate comparison because, like the neuropathic pain 
model, administration of the zoledronic acid was several weeks after the injury. 

25. The duration of effect depicted above for neuropathic pain from Fox was 
obtained from Walker, which contains a more detailed description of the experiments of 
Fox. Walker shows the pain relieving effect is gone within three hours. See Fig. 5, p. 
227, of Walker. 

26. The data for percent reversal of hyperalgesia in the CRPS model was 
obtained from p. 11, Figure 7, of Exhibit 3. 

27. In the rat study of CRPS, the pain relieving effect reported was 24 hours 
after the last dose was administered. Howev~r, the pain relieving effect may have 
lasted for significantly longer than 24 hours. 

28. In the rat study, not only is zoledronic acid effective in treating CRPS to a 
greater extent than would be predicted by the rat model of neuropathic pain in Fox, but 
it is significantly more effective than what would be predicted based upon studies of 
other bisphosphonates for the treatment of CRPS. Figure D below compares the 
results obtained from the second rat study with those reported in Adami, Robinson, 
Varenna, and Manicourt. It is readily apparent from this Figure that zoledronic acid 
provides significantly more pain relief than would be predicted from studies carried out 
on other bisphosphonates. 
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29. As mentioned above, two studies of a rat model of CRPS were performed. 

The data from the second study was used for the comparison because it was more 

similar in design to the studies done for the other bisphosphonates. In the first study, 

the rats were dosed with zoledronic acid before the animals developed CRPS. In the 

second study, the rats were dosed with zoledronic acid after the animals had developed 

CRPS. Since the studies for the other bisphosphonates were carried out after the 

patients had developed CRPS, the second study was considered to be the more 

appropriate comparison. 

30. The data for alendronate IV was obtained from the Adami reference. It was 

an average of two reported values. The first (48.0%) was obtained four weeks after 

treatment. (Adami, p. 202, right column, lines 38-41.) The second (62.0%) was 

obtained two weeks after a second treatment and four weeks after the original 

treatment. (Id.) 

31. The data for alendronate oral (53.8% pain reduction) was obtained from the 

Manicourt reference. It was digitized data obtained from Figure 2, p. 3693. The value 

obtained was that observed after four weeks of treatment. 
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32. The data for clodronate IV (61.8% pain reduction) was obtained from Table 

3, p. 1479 of the Varenna reference. The value was calculated from the VAS scores for 

the clodronate group at zero days (58.4) and forty days (22.3). 

33. The data for pamidronate IV was obtained from the Robinson reference. It 

was digitized data obtained from Figure A, p. 278 of the reference. The value obtained 

was that observed after one month of treatment. 

34. The data for oral zoledronate was obtained from p. 11, Figure 7, of Exhibit 3. 
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35. As a person signing below: 

I hereby declare that all statements made herein of my own knowledge and belief 

are true; and that all statements made on information and belief are believed to be true; 

and further that these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, under 

Section 1001 of Title 18 of the United States Code, and that such willful false 

statements may jeopardize the validity of the application or any patent issued thereon. 

I acknowledge the duty to disclose information which is material to patentability 

as defined in 37 CFR 1.56. 

SIGNATURE(S) 

Full Name: Herriot Tabuteau, M.D. 

Signature: ____ Ll_~~ __ ,.,.._-::_-=...-::..-::..-=.-=.-=-Date: <o M"-.rch rot 'f 
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HomeDrugsDeveiopment Et Approval Process {Drugs) 

F'm>d ~~d a:'$r;i.~g AdrnB~~~~·ba1:forc 
Cen"8:~r fo~ On.sg ~v~Jua:3:~os-s air.td ~~.H·:;;;~.H:f;R'Ch 

A~>p•r<rved a:'$r;i.~g Pr<Id;i.~cls wtt~ Th0r~p,m.d:h::c- E,c~;i,fr~,d0m:;0 Ev;.jj_~!l.H~t~ori-s 

32nd f:rl!t:an 

PREFACE 

rn-=' µubli-:.:a:..is.m, Approved Dn..t,!J f3 r!..tduci"s °':J'idt.h n~erapeuUc Eqt.JlviJ/ent.---e Ev·-2tluiJUons 
en the :.x::.:s:.s of' a•H.1 effe,:.:tlvenes::: by tl·•0 r=-ood and Dr:_;g f'....dn1i:·1:.str;..t:.-:.·,1·• 

m;::ir:<d. ;::ippn.1\:ecJ G:1!y 01·: bv :..hf: :=11-:.l·:~ f:Ff1·~_ai..~'{ 
Oi fHe-]. 9~~g 

,,f '"' 

f.3~:,r:kJJJCN!.uwJ ,nftbe Ps;bffr:ai.:ion. ""!-'-~ cu:f.01r: 
T ,c-. __ :::c.::::_ liJ\M:.: reou·re e·:::·12~, fL.L sc::,scicct::c,1-, 

by a :·Ja:·f.:c:!c-""!r ::s~. tn10 r;(:c~a:·ive 
f,:.,:Tr.Ui:"::i:·fe.::, it t1-2,:a:--':1e 3pp.::vert :::l-:2t 

Gr; C'.XY1::"1:x1 :-.r:tf!:-1a \,'\/("~:..::,) ~-~(:' 
01-: M3y 3lr l 978.- :::1-:i:: C.:,1-:-::-(,i.ssi,:,1-:i::r ,:1f 

,,,-,,s,·;·:;_1,:on :)•ll~J pn-JdL:c~.s U7c1:... c-7t"f! a:-;,pn-Jved bv f::=:,,.:\ !"''.;:· ·:;a!"'f!i·y a:·1d c,;-,,,cciVc''l'cS:s, 
wc:sc,·;p,io:i p:·,: .. occts. 

:n 1~-:1-:u:a:·y :9?9. Jr. i:1,:!:.l'.]~-:d C!1-dv '-'Un'f·:1:t:y n::a:·kf:t~-:d ,,,-,,,,c·;·:0t.:on 
a~--~·-licatic•v:.: (P~Df'...:.:) a•H.1 ~,-.,,-,1-e·.c:ate"d 1·•eY11 dr~~g appli,:.:atlons (/•.:-.1[),t\s) 1_;1·•,Je:-- tr:e p•·ovi:.:ions 

-r:-i~-: t-1:<e:·,;;·;;c:,l'I·. ,,q:J:·;:,,1,,,-,c,' '=''-'a:'.~d·it:1:.s :n U1;.:: l.i:,t :·-=,f:,:-:-:-.t ri)A:, __ .. ;~:.:.'-': -·-- i...r·;:.J::.:·:~: L. _. :\_ . n1L 1.;i.. .... 1:· __ ;.:_ ,i:·t1,sc,·1;;>1,:;,·1 -~J:v~~ pr·i..:dud::, -:-.. :-1 n:e 1_;.s:... app:·ovec 
,-:.·,f the ,-:.\ct. Thes-::- -::-1,,•ai~:c:t:en~, ;..1·e p•·es-::-r·,t-::-,:: Ir·, f,:.VTi: of- cc-:.k :0tte•·s that :ndicat0 t~10 t·,;...s:s t!··,e evc:::_:;..t:,-:.·,1·• :-...,;.,,J0. f'...•1 e;c~·-lanation oi· tl·•0 ;.edi 

t,01::v:G:-c;,J:·icJ a:·1d ba.s:.s :-):- 1=DA'.s :-~;(:rop(:'!Jk. ecL:i\.:ole:Y.e .::-'va!:~ai·i~x1 \!I/Cr:; pub!:s~10>J 1r: t.~k' re:H:rr:i! Pf:£i!Sl"er :x1 :1or;1_:ary ! .?,. J.9?9 
ii .clt.1d-2.s r-~,..11, '.s :·•::.s. Vi·,t:S :::o :::I .t: •::J:7717 .e:1:::.s on:::' .1:::Nc.:::; . ubl·.s·1e ... · ·r :::' .ercie_v3,' {-{eg.1·-t'5( G:7 Gcto· er ·::.1, i (,or, ~4-

l.:st i:Y.i..~;·:x~rai·ed a:-;.:-;,:-'.m:·:a[-f:' con.::-'r.ti:x1.s c1;1d a;_:;_:1f.1'.J:"1.S. !:ac~1 ·:;ubseq:..1.::-'•1~. ed:~.i;_101 ~10.s 

Q:1 Sep:...f:n:L:;.::;· 24, 1984, U1;.:: :=•n::.si·~J~-:1-:t 
,·equi•·e that r=-DJ'..., c:rr:cng cthe•· tl·•fngs, 

:nr.o :;:ivv t:"1-:-: !);"L~g f~r:c.;.:: Ci..::11p;.:::...iU;_m :anc :=';:it.-='nr. h:;F: i~-:-:s:...t:r~-~'.·io:-1 .4-:-.t ( ! 984 An:e:1J;n;.::nr..s_1. -:-hf: ~- 904 A:-:1-:-:1-:d1:-:f:1:ts 
p:..:t1:dy a·v·aiic:ble a ::.st r:,f appr,-:.·,ved d:--:_:,-3 ~--1-c-:.1:..:-:.:t.s Y1iitr: tiienthi\' ~,1.;pp!ements. The .4.ppn7Vi:d On..ig Pn'Jlth.Jcts ll'lith 

The~MpeuNc Eqa!'b•af'l:nce Ev-3hiaNons Su
1
c,p:,c1-.-;o:,-;!:r: sc:t:~;fy tni::: req1_;fre:·,·1-::-1·•t. ~-he Addendum-:. to t:·1:.s 

d:"L~gs :...h:a:... '.;L~ai:fv vncer t:-i~-: ~- 904 .4,·ricc:·,r!,·,-,,-,1·,ts 
dn.;,-3.s :-713\' net be s:..:t1n1:tted f-et· a spe,:.:ified per·:od 

Content and Exclusion 

.41sC.'M ,,,. ,,,,,,,;,·;;>;;-,,-i,c 

~)iv:s:r:,r·, r:,f :_abeli:·19 a:·1,j P1-cg:··c:rr: 
Cerm~:er:t::- :-='c~-:i\.';.::c.: ;:in:: 

INTRODUCTION 

Gr<'csr.:·:,,t:,,,, dr:-l·=~ ;_.:ec.:u-~_t::-; \\'ltn ,;,,,,.,,,,,e,,Ucc equiv·ai;.::nc-:-: -:-:v:a:v;:it.:on::,; 
a•·e net cc·v·-::-1-0,:: :..101,::-::-1 

p1·rx.eJ:.;:·,;s :·;1-=,r·;.::f;_1;y·:
1 

Oi"fice ,:.1f 

thf: pL~L:i:c~'.·io:-1 :-i~-:d f:X;_'!:.l·~J~-:d (): C 
R-::-sea•·c~1 l~e,-::a~:se tr:e rr:a::·1 

:anc c;·uq pr-: .. -:-iL~c:....s v,1:t:"1 a;.,;.,:--~;v~-:1 L~1-:de:· S,:-:-:.tii..:1: 505 t:f '.·:"I-:-: .4-:-.t ~-~-:-1:-:1:1-:i.st.-='n::d ~1v :...he Ct:1:t~-:1- fe 
v;as to a:--r:,v:de infermation to states 

p;"t:dud::, vve:·~-: ~-:cc-:-:;.,t~-~ble pmcvc'. ::,~-:led:er:c n1-=, ! ·~84 A:w:::nc;n-='nr..s '.e be~~::-1 :°.''.~b:i.s~:i:1·=~ ~-~:-1 
:·,·1a:·'k.0te,:: -:.i•l:g pr·od~;cts,. CTC as 'l!-::-1! as pres,:.:r:pt:,-:.·,1·•, that have l~-2-::-1·• appr,-:.·,ved fo:-- :.:afety fo:-- 1:-:h:c:·1 :·1,::-1:,; d:--ug appi:c;..t:r:,r·,s 

~1--1we',1e;·, .-j, f:- -:,\'.-j·l..::-1~1:f:- -:,r AND/'\ Approval::, '\Ar'hen the i·e:·1i·a:-1\'f! a:-;,pt-'.Nal btX"'.;:·nf!.S c1 iui: oppr;_1va! 
:::1-:e f\qi::1-::::y :fst the drug ;xc-du:::t and :::!-:e fi1-:a: 3ppro·_r3i cl:"::ite the 3p:::i:-cpr:3te 3ppro·_recl clr~;g ;xc-du:::t 

D:s:...ril:L~to:-:, 01- n::p;:ickaqe;·s ;_1f p:·odL~d.s er: r.n-=' ~i::-;t ~-~:-,:-: r:G'. :cJ,:-::1'.1Fi-:-:-:-i. BeLau.se c.:i::-;t:-1L:.l'.er.s er '.CI;'.~~;~;i',~;'; ar-:-: :10'.· 
oi· fretii one app:··eve,:: :·,·1a:·11_;f;..1~tur-::-:·· to another·, :t ::::,: 1--,ot ~--r:,ss:ble tr:, 1--.•aintain ;.crr:p:-::-te .. :::·1:-:ing 

:...ht: pr-: .. -:-iL~c:....s 

Therapeutic Equivalence-Related Terms 

Pt~,;.H·ma{Y3LJticaf Equivah:)nts. D:-ug 2:1·e cc,1-:si-::.l-2:-e-::l p;1:"::i:-r~--:3ci::utic31 eq,Ji\•a:erts if thev c,:,1-:t:"::ii1-: t;1-:: .::ame actfv··:: 3re oft-:- - -a:--':1e ... ·v-2qe 
rm:tf! :-):- ad:;1:nist3".:---:t:cn c-7nd c1;·e ::-1 c~1:Grd:a;:epm1.:>Je 1,y,;,-c;c.lcici:·i:cie, :;m(J ~'hc-7r:·n.:-K:.::-':_:~_i;_·a:1v -.J, 1_.~ 

a:··:: f,:,:-rrui:"::ite-::l tc c,:,1-:t:"::ii1-: th-:: .::ame a:--':1ourt 2:::t:ve ·:-, s2n-:e .s3r.--:e er :::-:xnp-:::-,.J;2! o:· ,:,t;1-:::-
st:·0r;c~n1,. q:..:a:1r.y, p:_:,·i:...y, an~~ idt'(l~.i:...y), b1.:r. :...hev ;11::iy ;_::r~·-=r d;aroci·e:·:.si·:c·:; .s::c~1 er:; 

(;1-:c:uding ,:o:ors.- f!a\r-:xs, pres-:::-v.::itlv··::.s), -2.zpi:·2:ti,:,1-: ti:-(,•::, :"::i:-,.J, 1111i:::l-:i:1 :::er::a:n ::r.--:fts, l.::itdi:1q. 

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/ucm079... 3/6/2014 
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cor:t3fr: ti1e s:"::i:-(,-2 ther3pe,Jtf,: 1·:·:,:.,ie:::v., but :"::i:·e clifferer:t s.::i;ts, 
con::-:-lex 

exter:Cecl-

, .. r;'.1L~-' ,a;" ,.v, :. ·:,i~:. "'i L '. ... ,. :\_, ·=T<-L 1._ ",;,1;\',:i. ·-· ---• __ 1.ly : - ~I.<.\. ,a;c ,,1-,,":·,-,-,i:cc,,'ut.,c,: t:qui·_:~::i!.,--::·1'.·:. a::d if t:'1.,--:y G::in 0'=' ex: .. ~·:c:..ed :..c! 
s;..fo::-t/ ~-.. -cfi:-::- >Nhen 3drr:i•1;:::_:t0ro::-,J t•J p::.,t;,::-1·,t::.: 1_;1·•,Je:· tr:e cr:,r·,d:tions ;1·• t~10 :;..bei:ng. 

~~:-~~\~~-:;:i~~a~~!:;L:iva:f:r:r.-~ ::·i •::,~uiv3lei1t ~~-~~:~~j:~:-~ic~~\~-~~,;-;r,~t :·ne-2t the fol:,:1~\f:r:g ger:er3i (Siter:
3 : 

(b) :"(,•::t:t ,:oniper:Cf.::i; ,:1:· ether au,w,,su:•c ,•_d, 
p<...1~_e,1~.ia: bl'.Jf!C.::::va:f:r:r.e pr:·Jble•11: c-:nd 
meet an appro;xia:::i:: bioequfv~le:1ce 

::-;i:..e ;Jf a;,_~t_:on. for 
•3te ;_;:,:nd extent to 

a.s c-""! rned:ca: :-1eCf:'ss:t.v 
ex,:,ectacion :::!-:a::: the .::ubst:tu:::i::d pr,:. .. Juc::: 1_,"Ji;; ::.,:-c,:J,J,:e :::1-:t: .S3rT:e c;i:1:c:"::i; •::ff•::c::: 21-:d 

i::.: ab.serbed f-rr:,ff·, a ,jr:_;g p•edud a•1,:: tv:-1~omes ;..1,,•a:!c:t::0::- ;..t the 
;_.:-edud·::-; thd· a:-e net :nr.;.:~ncecJ t_;,_1 :..X:' ;::ib:",C!tt .. ..--:-:-1 :1-:t-:-_. L;oc!d.st.;·~-=an""!, c.-ic,avci'i,bi::t.v ;nav be ;::i:,.s-='::,s;.:x: 0y n:ea::-;ur-:-::-:-1~-=1-:ts i:Kf:l""!d;.:~c :_;,_: r-:-:~f:d tht 

t~1-::- ;.. 1~tive ingredie;·-,t er active ;·0·1,:.1;Ety" be::eme::.: ava::at·,:"= at tt""!e ~,ltE r:,f ;.. 1~tion. 

Bioequivalent Drug Products. T1·s te·ni de:T1-::-, - ~ . · ,3rnia:...c- ,'--f,-a· e ... _:..;f\·-: ~1-_t" ,-,1- 3''--e:n3t\,c p-o ... ·uc'-....- ,..;T ,._ cf, /ait c,-,.-::-:::i--:-,: ~ Yo3\l:<lab·'f'-- ;..vi-. ~1-.~:::u0·ec: urclc: 

::.:im:!c:r expe•:tiient31 cr:,1·•,Jitlon.s. :;ectic•1 ~;cis (j)(G)U3) ,:.1f the ,-:.\ct de~,,~rlbes -:..-:-10 ::.:et r:,f ,-::ondit:en~, ;_:1·•,JEr ;,r,..-!-·,:c~1 a test a•1-:.1 reference !isted drug'·· ~,1·,a!: be c,-:.·,1·•.s:dered 
:..1:c;(:q:.liv:a:-='nt.'. 

:..hf: r~-,'.·(: a:1,:-) -:-:.,,J~-:1-:t ,j ;::ib5";i..::·;.,tio1-: of n:(: t(:'.':,'.· C.:rug j;J not . .sr:ev11 a .s:~~nifi-:-.:a:i:_ difff:r-:-::-1C.;.:~ f:·01""!-: n:(: :·;::it.;.:~ anC.: (:'X'.°er:t ;Jf cf U1-=~ :y·:ft:ff:1-:C'=' Ci"LJq wr:er: a·~J:n::-1:.s:..;.:~;·t:1 
dc::.:e.s_: or at t:·-,,::- :::,:ame moic:r dos-::- ,-:.·,f the therapeut:c :;·vye-:.1:-::-r·,t :_101-:.1-::-1- ~;fff·,f!;_;:,:r Experimentai c,:.v-.,::;t;r:,r·,.s :neither a .si•1g:E ,Jose c• 

•,N: .t,;·c t'.1".S\. ,:'f-:r~-- ... ·---:.<_,,a;" I .... :~ ,:,.r:l;;,:.::1'..'.c (\--~~ , >: .:. U~~ pri..'CVC., .. :,:, ,:ir;.:. :·,vt_ ;:i:_c,1·';.:.C t.i... ~:t . .:103 . ., •:,._,.! : .... · ,.;,\. r:I. ·.n:.,:..t --~-1 .. ),- v:..: ,;.:_;· :'n :,i1:r; r:r iL ~-,'/..•c , , __ ,:_ 
met!··,ods to demen~;t,c:te biceq;_:;vaiencE 1--.-oay be aooro:xlatf:. 

Bioequiv·2:le:1ce 
i•fvo :..1:Ga\1a:1a;_~:li:-y 

.::o:--':,2:::":--':,2:i '.::12j:1-.-.--=T,t:·2t2-~ _.::·, .g 3r :.r ~<:ro b:ceq·.J'v:ole1cc•; .:::::;::,-_0a;·:'.. 
::n ;,_:t:her sin:c-""!t::cns, :..1:Geq:-:vc1:0r;ce ::'"k""!'f 

vvl-ii::1-: sue;-, :"::i:-, !r! -.,,,itttJ test h.::i.:: been cc:;·1:::3t2d with hurr..::ii1 .1n 
'..t:mpci:-·c-""!t::',1e cl::-1:col t.:-·ic1:-:, '.K p;1or:11ac:YJync-""!mi....· .s'.·ud:es 

Stati,etical C.-ite.-ia for Bioequivalence 

~;1-:der n:e :,.-: .. t. r ... :1:.r: ... :..i~: ... :,. a,:' F'a:..t.:i:.. --t.:·.-... k.,~ __ r::1.1.·.1 Ac.·. : ; 0 4.- :·nanvf;::ic'.·ur;.:~;-.s ::--:-:~-:ki:1~ to ;n;::irk;.:~:.. :a qe:k'rii..' p;"t:dui..'t :·nu.st .suL:n:'.· c.:;::it;::i 
detiionstrnt:ng t~10 -:.1,-ug prod~;ct :s t·,;r:_,eq~~:va:-::-1·,t te the p:enee,- (lr·,novc:tor) d•~;g prr:,rbct. /• p-e'-'l·, ... ·_---,·'0r'yl;1:.1 ~1--0 ~ s:~-" i::.: t:·-,;.,t bioequivalent drug 

products" arf:' t.~10rc1p.::-'1..:t.:ca!lv .::-'q:_::\1a!ent: an~ir :-~;e;.-:~·Grt',. i:1:..erc~1a•1Q0ab!e. 

:s z-::b.sorbed f:·,:.,1-:-i z-:: •J:-uQ product .::ii1•::.l b-2,:o:--':12s :"::iv·2i:3bi-2 :"::it ti1e sit< 
r.-:lea.s.::-' <Jf :..he sor;;f:' dr:..:Q ·::ub.st:anc0 from tw;,_: ;,_::-· :;1:Yf:-

fo,-1cculcit!:c:,1s. t;1.:_ ,:o:1cept cf bfc.:_,~'.1i\•a:er:ci:: is t:12 

f',1<;rn;,1e·-c;k;1-,,;;:;c ;''::i"::-1 .. 'd.c'--.s ,.,,,,,,-c;,:_tcc:·-;;:;:1;:J rd·-:-: ~-,:-1-:-i ~-:xt~-:1:t ,:-_.f cfrv~ a:·e ev~-,:u::Kt:d .sr.a:..i.st:c~-:liv- r:1;.:~ P:\ 
;.,1-e;.. ;_:;·-,,::Er the p:a::.:ma ::encent1-atic•1-time c:_;n:e ,-::aic;_:latf:d t,-:.·, tt""!e :;...st 1--.-•Ea.sured c,:.1;·1,-::entrat:,-:.·,1·• ;..1·,,j 
(:x'.·(::1'. cf ;;t;·,01-p,;;-;,-1; anc.: :..he :·n:ax1rnurn er pea:-: c.:rug ;,_~c;r:·~_t::i:..t-a'.1G:1::-; (Cn:;::ix),. for ra:..-=~ :1-f :a:..n-:-_.:-pr.:er: :,t:Fh-:.s ;nav 

a :,-:.·,1·,,.3 , a para!iel ~,t:.1-:.1y ,::-::-.sign mc:v t10 :_;:::,:ed :nstea,:: /}.lterr-,ate .st~~dy methods, s;_:,~h as i•1-vitr0 .st~~d:e~, ,-:.·,1-
._1;;,:c~.1 ... :, ,.:u.n:,:i,_ ... :._J'l;,,::in::,_ .. l.,i~:._.:;,;_.s,- ,a;·~. d.SCd fr:r ...i, .. :., , .. r:rl..l .. ~., '}j_;\_,\. ;,_r: :._c,.:..t.::!.l,'.I,; a: .. .. _.t •,l,;t,;•: :_._; ,it.~C,.!I: .... ,i~:::Jc_, / v·:..:.t. 

~-e·::r. a:-1;,_: o :1rr:i:- •-~~- ,er-,,,,·enc,0 -,,,·oc:c,c,_ c1\.:0rc1Q0/les~_-:·JrG>J!J'..t aver-age cf· g1J:'.1i:, f"Gr t!·1f! .s.::-'c:-;:-1d .st:c-""!t::s~.i;,.:a! :-e.st:. 
:::est/1-ef-2:-er:ci::

1 
.so :::!-:e !:rT::t expres.::ed :n :::1-ie secc,1-:d sta:::ist:cz-::1 t•::.s::: is .!..25~/,:, 

t-:-_. ,:-_;,_::1dvc'.1r:~~ :,t~-,'.·i::-:liG::i! t-='::,'.·::-1(;. (:1 tn-='::,~-= s:..ati.sr.:c,: '.·(:s:...s a;·t: G::ir:·ied :1u:.. L~.s:n~~ ;::ir: of 
;_;:,:nd cc•1fi-:.1-::-1·.r-~e :nterv;_;:,:I f-or eac~1 piv,..,,,acc,k:neic:c pa,-an1ete• (Cma;c ;..1·,,j f'...\..!CJ ""!-t""!e cr:,r·,fidence ;1·•t0,va: beth 

p;;ra:nc,,fi:·s. AUC ;::inc.: C;nax.- ;nu.st 0'=' ',Nith:1: th-:-: 80%, :_;,_: L.=:.~-; 01;:, b-:-,.'.~:-1darit:.s c:'.·(:·~J ~--~_,ove. :-3~-:G::it..:::,~-= n:-:-: :w:~-::-1 of n:(: :,t:FJy -:-lat~-: !ie.s tn-=' 
Ce•lter oi· t:·-,f: :_;::_:uaii'_l Clo.Se te ]_(_:(.:C.'.f,:, (a tp•;ti,-;sfF,-p;-1,-p 

w:1;.:~n :..1:c;(:q:.liv:a:-='nc~-= :.s c-='n:er::,t:-;::it.'='C.: :..:1:·oL~gh con:p;::ira:..ive c!i1:i:·~-,: '.·r:;::i!5"; phar:-:1~-:Ci..1cvr:a:n:c. c,,,--,-,,_,,-,,-,,:N,-, i1:-v·:t:·o ;~1-='t.:1:1ce!-:-,.(;y. 

-r:-ie bii..:.::-'q:_::\1a!encf:' r;;(:n1G>X;!ogy c-""!ni..1 n:~_e,·:c1 de·::'.sibe~i c-""!bi..:\:0 .s:n;'.:lt:ane;,_::..:·::!y c;,_1:-1~_r:-J! :"(:,; bGn1, d:ff.::-,,·encf:'S in t!·1e a',1e:-·c-""!~Je respGr;.se bet:w0(:r: t . .::-'.si· ar:d r.::-'f.::-,,·e:i....-e a.s i,.\;f:'! 
:"::i.S t;-,i:: ~\f:t:1 v,m1,::1 t;-,.:: 2v2;·2q2 :··::.spcrsi:: ii-: t;-,.:: :s -::.s:::ima:::i::d. "Tlds depei1,:J.:: c,1-: t;-,.:: ~\f:t:1:n-.s:..;bJect (:1o;r:-i2:I vo:urtee, o:· 

::-1 '.·f:e p!·1an;;a'..ck::-1d.:c :·Jara:·ne:-er·:, r;r: n10 :-1:.::-71;_~.-:r ;,_:i in the .sa:~iv. -n;e l''.WJ:-~; G~- ~.he 
:"::i :efle,:tic,1-: i:1 pa;t cf the w't::1:,-,- s,,::,j,;cc t:12 :::est and ;·i::fer•::1-ice prod:..;cts i:-, the b' 0:,eq,Jiv;3l0,-.-:e s1.:..·C ;,r.. t"•,:.S::: pi·,_..::Lc::: x11.·, no ... ·---ere:1c-2.s ·:1 t"I .t: 

fa:: t:-J :·k;s·:, n10 ;_WJf!C.:'.::',1a:f:r:'._e u·i:..er:c-""! if '.·f:f! var-:abii:t.v ;__1-f ;,_::1..::-' Gr b;,_::..h :-:it-'.)(J'..!:-.t:.s i·:, f:i(~h a:-1d '.·f:e 
t,:c,eq:J:';;3:.;,,-,ce stucly h:"::i.s i:1sufffcie:1::: .s:::a:::ist:c:"::i; pc,1Ne: ii1.::ufficfei1t rurT:ber of sub1ect.::), :.J(::i::1Nf.::e., 2 t-::.s::: p1-c·::.l".1•:::: ~\f:t:1 !ovv v·2ri2:bi::ty :-':lay p3s.s :::1-ie bioequiv·2:le:1c• 

i,.,;~;f:r: n10r.::-' a:-·e sGr;;f:'vvhc1:.. !c-""!r(~er- diffe;.-:r;ces :r; ~.he aVf:'raQf:' r.::-'-:,:·J:Y1.St' 

_ ,1,:1,,,-:- ·:~;f:' fir-:>f. ·:,:.!:-"Vf:'y" 
":lie obse:\le•::.l :"::iv·t:r:"::i·~t: ,:Uffi::r-21-ices t1-2t1111e2r ;·i::fe:··::1-ice 3rcl 

-n;e s0con~i s:_:,·,,1.::-'y :r:'..lud.::-':: J ~'.? :..1:Gf:'q:-:vc-""!i.::-'•Ke .sa:~ii.::-,-:, sL:bmit:tf!d '.·'.; n10 age:-i:-.v ::-1 
:"::i::•::•i--'.N•::d i1-: 1997. .::ii1•::.l CrT:3X, "The cbsi::1-v·i::d G:ffere:1c-2.s be:::1Neei1 the r2f2;·i:::1ce .::ii1•::.l 
p:-·cdud.-:: were+ ::.,~?c~;) (~;D 2.84) f·rn- t-.:...iC((}-l), -:- 3 .?·:,•;·:: (J,t,.~·:;-",. Dt'C. 1, J999,. \id. ~'.g~'., NG 
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,:1f vii::v1; the ::votectf,:1i1 ,:1f the of p:·,:_.,Ju::::::s ti1a::: 21-.:: 1·,,:_,t b'•:,eqciiv,,:0,,>, ""'."'. ,c C'.1.Tf''l::: (:r·,-:::i,~c-: 
i.::-~ve: :-):- si~J;1:f:ca:·1c0 -=r;.s:::·e.s t:·1.:i· i·f:a:· 1s :·1ot f.;l:iv .::-~q1_:1\1 a!e;1:._ i·· 

Reference Usted Drug (RUJ) 

!-\ ;·efe;·encf:' li.st:ed ~~n~(~ (~'.! C:f:R :;J_,~_~)1..:-(a)(:3)) ::'1f!c-""!ns U":e ::.si·ed d:·:_:g :>Je:·1:·11!f!d by ::D,t,, as i·f:e d:·:_:g prc~d:..:<...-f. :_:pGr; wh:c~1 or; opp!:cor;I_ relit~-~ i:·1 .se.::-~:-:i:·1(~ a:-:-:-:-:·'.;val cf :ts 
/,f'~D/ .. , 

] il Qt)di[·v;:·1, 1.~ldt: c1;·e tw<J ·:;i[·1_:;;;f.:ur:s in '.Nrw-.h tw'-.~ i:-~i-ed [·r;;;;f_ ~lQVf:- bf!t:t"': .S~Kli.\1:·1 [·G be b:oeqL1i'\/'t::i!f!:·1i· l;J .::-~och ot!"if!:· r;;;;;y fy;[·r; bf:' dt:-.SiQilQI_.::-~;,,: Q.S :"f:'rf:'rt'•Ke !ist_.::-,;) 
ce>Pr,·nic;sri,,n cf bfce·~'.1i\•a:er:ci:: is s•::lf-ev·ide:1::: ~1-id 2 1_s3iv··::I- cf t:12 fn viuv n-ie:::I-iodo:cQy, "The r2f2:-e:1ce ::.s:::ed d:T.!'J 

"-:-" i•1 :...he Pc·e,sc,·m>:u: ar:d o·\/·0r-:-r;(:-<>-~u•1:...er ::.r,...1d:_:,_·:- :_:.s:...s. n·:e·:,e ident::-:ed rf!i"f!:·e:-i:-.e i:.si·ed :·f:pr.::-'-:,f!:·it n10 bf:'St 

i"'.) '..Gn t~~i;~r~
1 ~ ;~t f /~i ~-~~tji:·;};;·:-i"(~:~;~:~t },:1Li ir~'._:;·1~,,~!~~!R: :·(:' q :~ f!.St:...~~~-;i ~ ·' 

General Policies a11d Legal Status 

The U::.:t ,:.:onta:ns p:.1t1:I;. :nf-cm1atlon and ;_;:,:dvi-:.:e. It doe~, :·v:.·,t nia•1-:.1;..t0 the 
~-~:·1oth-:-::·r nor· d;_~;.:~::, i'., (.'G:"1v·t:1"::-;e:vr onanU;::it(:' :...:1;.:~ po·c!dUd.S tn;::ir_ .sr;eu!,:-] b~-: 

:fst-2,J •Ji"LIQ. 

•Jf that h;_;:,:ve l~e-21"• ;..ppr,:.-i-v·i::<.l., It ,:.:onta:ns FT),t\'s a,::v·ice to t!--,e ;x~b:ic, tc r,rnctilir,rop:··; 
"'";:,,,-,l'c,,:-,s do nor. ;_~c;r::,t:i·u:-e U(:'.°er:·n:n;::it.:on::, '.~:a'. prouuci· !::-; i:: 1_.•:ola'.1G:1 ,:-_.f t~k' 
eva::_:;..t:.-::,I·•.s a:--e a .sc:01--,t[f[;. j~;dgtiient b3so::-,J :_:~·,r:,I--, >Nh:le .sul~~;t:tutic•1 rr:a/ ::·1v·0!ve s.-:.-,1~:a: a•1,:: e,:.:onotiiic 
. <:'dlLC ~:-... '-':S. o · ·'•l-~).S :,_;__ i r: '..,U :.c.·.;. -- __ l: I,_ ,, x1 .s.t .. ~.;::it. :...1-.c 1cL:.-: .... .s ':l,'.} ,.I".· ,L_.:...s unU(::· ~;e;_''.°IG:"I 

:s ,·ecui•·ed to :x~b:i~,I-, 01--,d t:·1;..t the is e•1titied to ~;nder tl·•0 :=-:---::-0dom oi· ,n,,i:-rccslinn .-:.\ct. r:xc:;_::::_::on cf- 3 d:--ug pr•:.· .. ::I_; 1~t the ~-
th-:-: -:-1:·u~~ 1:, ~-:it.ht::- ::·1 of Sed:er: SCS cf :...h-=~ Ad., t::- U;;::it .suLh a p1·-:-,.,:-i'.~C.:... :.s nor . .s;::ife G! -=~ff-=~c'.1v-:-:, G:" :...h:a:... such a p:ouuc'.· !::-; 1-:t:t ,r:;,,-;;r;;e,J,i-:.,,;::·,r 

ec:uiva:0nt tc ether ~-,I-c-:.1;_:,:.:t.s. ~;..t~1,e;··_. t!--,e exc:I_;.s:cn i~, t·,a.sed en the i·;_;:,:ct that r=Df'... r:a::.: 1--,ot -::-1..-ai~:ated the safety, eHectiv·01--,es::.:, ;..1·,,:,: q1_;a!:ty oi· tl·•0 ,::I-;_;g p•·odud. 

Practitioner/User Respo11sibilities 

PYofetision;3f '--"i3re and ,it.u!s;;·netd. shou!d be ffx:e~cis-ed in ,,,~,.,1,~u,.1,_ .. ,;L .. \."-~k.1 .. l::. ;-.:· ,,,·c::,c,·;,,,;c,,, ·':L.'.}S a,l::. ~:.J-:,\ __ : ..... ;i...l\_, __ :_: .. 
and medico! eva:;_1;:_,t;.-::,I·•.s by :=~)/-., F·•·cdud::.: Evaluated a::.: t:1c,,-a;e10:_:t:,:ailV eq;y,...-aient c:;;·1; 1~3I effect a•1,:: •w 
,,::. ,_,"\_, U::. ;:1 :...1-.c;:· ,._.l,_,-__ :~.I .",.I" :LY~:, .;l::. l::,;;~_(.'d v11: .l::.:l U-:,\_,, 

,:o,1iigu,·2,tion, ,-e:C'ase cne,:h:anic;:·,1:,, nre,sp:·vcet·i,,.,-,1 exp;i-atic•1 -:.1ate/time_. and_. in .scrr:e i•1:::.:ta1--,;.e~,, 
su t;:,l'l'u t.,,,u . ;_m·u-:-: .. .-. ·"'-- ,.· ,,: ... _:c. :._c.s 1.: c.k.:· __ ,-, -:-.~-r:,.. ;__; LLk;_s" 

cn,1lin::c·;s,ic,n i~, I·,r:,t av·aiial~ie,. c•· dec;··ea:::.:ed D3t:ent ac,:.:eatance cf c0rtai•1 p•·odud::.: b0cau::.:e 
~-~-:-ive:·s-=~ ::-'.era~-=' co1-:ditii..:::.sr or· ai:-='q.:;:c :"(:';Kt:01-:s :n ,·a:-~-= c.a::--:-:s du;.:~ :...t: a cok::11:~~ G! a 

,-,f :-~e,-;sce, ,,-;,- i::qui•_r3i-2i-.. :2 :r: no \·'J~V I--::iieves ::·i-.:Etiti,:,I-it:r~ of ti1•::ir ::vofes~:or:3: i-es::,c,1~isfbi!itii::s :r: pre·sc,-:::,:,-,q 
ap::,i·,-,,,o,-;a,·e i:·1:·:yr;;af.:r:r: t;J :01;_:1\1 :dL:c:i [:·1 i·k:.se c1rc:~:·n.stanc0.s w~k'•·e the c~1arcv. . .-kri·:,f.1'..S 

::;pecifo:ar.:ion of th2t p:-ccluct ;5 .a,.e.e·,-,n,·:0 t,-­
p:G>J1_:ct.s, :-;,ar·k.L:lc-1,·!y fer rcLon:s:.i,l:lf,c1 

Mu{ffsctf.!Jce and s!ng!e~soun:e drug producr-.s. f:Ci,t,, r;a.s eva:1_:a[-f:'d rr:r t!·1era:-;.eL:t:c .::-'q1_:1\1a!en;,..-e '.::-iiy ::'"1'.:!t:sG:.:rcf:' pr.::-,·:,:·.r:pt:on dnJC~ r:rG;_:1_:r.ts appm',1ed 1.1•1d.::-'•· 
Se-:tic,1~i 505 c,f t!1-2 A.ct, vvl-dch fr: rT:cst ii1::;t21~ices i·(,-22I~is :::i~iose p:T;,-r,13ceu1::c3: eq,Ji\•aier:ts .:Ndiab:e fro:-':7 mo:··:: t!1:"::ii-, ,:,i-,t: 1·i·i21~iufoctu:·i::r, :=:--:x sucl-i pI-,:1,J".1•::::.s .. a 
:...herapeu:...ic 0quivale•1ee :·_;_~ti.::-' :.s ::·1c::_:;_!f:'d a:·1d, 1r: add:t:on.. ::·1:·:yr;;af.:r:r: 1.s 1,1,1:1::r_:t,tc•r; :r: br:!d ra:·.e ::101;_: 1.101;_:0ri:r;f:'d. ·r~1r:se i.\1:t:·1 a:·J:-;.:-(A'f!~~ appi:cai·i:Y1s 
:::I-iat ~I-e s;,-,oie-sc:ur::e t;-,.::I-e ;~ 0:1:v or:e .::ip::ycv-::,J ::·i·ccl,J-:t :"::i\•a::3bl·:: f,y :::i~ia::: Ccs2q2 fo:Ti·i, ro~::::e of ad:11:r:ist,3t:cG, :"::ii·e .::il~o 

r;'.; n10rc-1p01_:t_:c ;,;,,,:,,;-1:C0 i?P CGl)f:' i.S it:Cl:~df!d w:t_~l SIY.h :-;,:·'.;rb:·.t.s. 

·:,'.::~:·ce o:· co~~ed c-1·:, r;r;r:--.::-'q1_:1\1a!en:... 
c::::1.:/cn .. 0 :::,,: :- 2'.C :::I-.c.,,3rre:::,: :'.e as 

Evaiuations Codes8
. 

,-;,c,_,,ci,:;;r;e, .. , '.:r ar: a:xJ!icaf.:r:r: r;r:!det·'.s dn:g :Yr:du:·.t a:-(:' 
therr 3r2 c:s,:~:s::;ed i:1 Therapeutic Equivalence 

Produ-cts on the list ure h1entif!•'3d bv the numes of the hofd•'3rs of ;3pproved app!kations (appficants) 11tho not r:ecess;3rfty· he th•'3 rnanufBcturer 
of i.:he produci.:. ·:r:e a:·J:-;.!i;,.:a:·1:- 071,:;y r;a\'e ha~~ it.s n:c:n1.:icv . .-r.:_:,·ed bv a ;,.:'.::-i:-rac:- 071,:;r;1_:~·or.tu:·0r c-1•1d n:c-1v ·:,::;1:-;,!y be ,1:·;:·r:c1:_::.i:1t1 :...he pn·JdL:c~. f·or whi;,.:f: 1r. ~10.s 
,:1!:,t:"::ii1-it:d Ii-, i-n,:I~::: :I-i.s:::a:1c-2~.- I-ic,1_...,.ev•::1-r ma:1ufactur2:- ,:,f the pi-ociuct 2is,:1 the 3pp;;c;::r:t. :"lie I~iam2 of ::I-it: ,-,-,2,-,u1e2cl:u:·,,,. ;~ pe:Ti·i:tte,j tiy· i·eQui~t;,:,I-, tc 

iobf:'!, f:'\'en w~10r; ~)k' •11::101:_:fac:-1.:r.::-'•· is •1Gt. the n;c:rketf!:-

,:.v1 tr:e L.;.st a:---::- Identified by the natiies .-:.·,f the app:;;.ants, c;I-cI_;ff·,.stanc0:::.:., .s~;c~1 a::.: have ::.:ometimes rr:a-:.10 
~-~::-.,pli;_-~-~:·1'.· c.:1ff1u~1:.... ·r~:-:-: A~~(::"1c.v ~1;.:~:i-:-:vt:.s, ~1a::,~-=d 01-: e,;_m:...:nv:n~~ ueu~1:·:t:::t :·ev:~-:\\' ;::ind co:·;-,:,-,,,:·,;c,c;t.:c;;; :...ht: :app:1La::t ·~J~-:s:~~n;::it1G:1::-; t::: 

tl·•0 L:st are_. :n most ca:::.:es, c•::,I-,·ect . 

. ·v ,·c:a:...l::. ;;:·.-... u: .... :, .L,-. ru,: .. .-... .-. ~- , . .-. ·cJ.J .. ~ :~.l:,.,: :...~: t: k.t . ·.1 .. ~.c :_:.,:..., .. :\_ fr: ' __ w1. :~~ , 'I .~: .. 1:·' ~k :~(.)t.l;:,·' .. r·,c ::1,.,.:ii...,). :,.·,'.-.~.I.-... ai,,,1c,v:s ;;1·;pc:;;,-;; .. .-.. r;\_ 1_:s~. -:-h:.s ;::ippl:~-=s 
v,1~1-etr:e•· t!--,e app:i,:.:ant (fa·ff·, I·•ame on tl·•0 :=-on--.-, F[)/}, ~Eif.:h :n the aorokati:)n) ;_s t!--,e 1T,a:--:,,-0t0r (fin--.-, ;·1;.,;·,·10::- ;r·, la:--90.st !ett0r::.: or·, t:·10::- r:,r •wt. 1-:,-:.·,1,•.;ev,e;··_. t!--,e 
~-~::-.,::-.,li;_-a:1'.·',::-; 1-:an:e n::av :10:... :a:i·\1~-:v.s ;::ipp(:~-~:- on t.:1-=~ :;::ib(:; ,:-_.f U;e 

:"::i::•::•l'-'.N•::d di'•JQ 
.._'._.:1:t::i .• L.,~. 

:.s the n;c:rketet·, :t_-:, r:a:·ne a:-;,:-;,ec-1•·.s '-~'l :...he (_:.si· ar:d '.::·1 n10 labf!!: 1r t.~k' appk.c-1•1~. is •1Gt. :...he n;c:rketet·, or;d t.~10 
ar:C S•J.:,~·,.·1.::1. (, Le:::sec:1 ... · ,e a:1,.· :::I .t: t"12 :1a:-':1e o- :::' .e ap_ ·1c. .. ..:I _t" 

knc1,,';r: con·J:Yak re:ot_:Gr;ships or.::-' :r; 

proc.:uc'.·r :...:1;.:~ f:}A :e:,t::-v·~-=s :...he :-:ght '.e ;:,~-:led 

:1a:-':1e :-':73\f r:ct 3ppe:"::ii" or: t:12 
or;>J r;(:r:'..e to a .sp.::-'c::-:c 
ci1 the l.::it1-::I .shoulcl be 

re:at;r:,r·,.ship t10tv;een t!--,e app:ica1--,t ;..I·,,j t~10 nia;··Kete•·.- t:·10::- 0.stabii::.:!--,ed d:--;_:,.3 ;·1;..ff·,0 appears en the U:::.:t 

Eve:y product on th~ List is sub}~ct Bt uU thnes, to 1"•'3gu!ato;y a-ction. ;=-r,y(, tfrre to t::-':7e_. 
p•·cv:·:,:ons Gf :...he l-',c:.... l •1 ·:,:~:-.h c:r;,.:urr:sta:·1c.::-'·:,, t.~k' w::I '..cn;n;entf:' ;;r;,·,,·nr:r:,;;t,0 0r1tr_;rc·,,me,·1\· 

fi·-:xn the :-':73rke::: by :··::c3: 
1:Y.i1.:·:,i:Y1 :·):- a :·J:·r:•Jw.t i.s that ii· r;as an c:pp::cat:on w:t.~1 ::1•1 a:-;,pn·Nc:i that :·1a.s n,...1:... :Y 

-::ff;,:acy· i-e.::i::;0:1s. FD,-1\ ;:,•::lie\re::; t!1:"::it re:::e:1:::io:1 of a v:c::"::itiv··:: !12 ..-e a:1y s',;.-:~:,~3,:t a,.·, c. · :+2 :- :2::::1-. ::or::: :;Lc.:1cc.:, :: :::3L:sc. ::t:- :I-
'ik'•-·i·1a:·1:so7r:, a:·0 t::i\1 a:lc-1~1:f:' t;J :...he !=D.,.'\. •11::iy c~1a•1Q0 a pr, . .x::_:,_·:-'.s t:·,e,,·;;1·;e,:.:\·:c 
.... ,i ,._,'.1i i ,c.: .. .:'...!I i .... e;;. ,j:"::it.::i Ager:cv 's .::i::;ses.s:-':1er:t a p:·,:,duct n-iee:::s t:12 cr:te:-i; 

Therapeutic Equivalence ll:valuatim1s Code" 
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The c,:1,Ji1·1q eqt.tlvi!le,1c0 -2v·2!:..;3t:or:s :c:-, :::cr:.::ti-uctecl tc 3:;,:.,1s :..:s-::i-s tc cletei-n1:r:e qui,:k:y ,,,._,,;-,i::t;-,.::-i- the 1·12s ev:"::i!u2t•::d 2 p2rti,:u!a:, 2pp:·,:.,\•e: 
,he1·,,"oel:t:c;slly '-'-~ --~.J .~:, r,:-i,,rn,a,·.,,c:U:c;;l:y eq:..::va!f!nt p:·G:)1_:r.ts ( nr·:;f. or;>J t;...1 p•·cv::)f:' t:HJd:i·i:Yk""!I ;,,;,_,,.,,·,at:rn, en t!·1f! bas:.s :·):- 1=D.,.\\. 

cl·,e,·~peut'c equfv·~le:1ce -2v·2!ua:::ior: d3te the s2n-it: as ti1e approv31 cl.::ite. 

J~ Dru,g pritHiu~ts:. t.hat f-OA <::im1sider5 ta b-s-: therapeutically equivalene tu uth-er p,h~nn;:;;c,eutkai!y e,qu:vah:!·nt pi·udw:t5_. ;",e., rln.J~ pror.h.J<::ts tm· tMhkh· 
(!.; t!··,e:---::- are •v:.·, :,:i-,r:,wn er .sus~·-0;.ted b:ceq:_;;,,.•aieno::- p1-•Jt·,:0rr,.s. These ::.,:··e de::.::gn;_;:_:ted M, AN., AO, J~P, ,:.v· AT,. de~· .. ::r,ding on t!-·,e do.sago::- f,:.VTi:_: r:,r 

(2) 3ctu.::i; ,:.,:- pcter:t:3: bi,:.,i::quiv31-:::-,.:.e ;xc-b!erT:s h:"::iv·i:: been :··::.sclv\:d 1s:ti1 adequ.::ite in v!\-'O a:1d_/,:.,1- ir: v!tro evi,:J•::1-:ce S•J::.•::.":.,1-tfr:Q bi,:.1•::,=:uiv3lei1,:.e. :"l:ese .::ve Cesiq:1a:::ed 
Afl. 

f,.1:· •Nn:c:"! ~-,c.a~:ai ,_1;· ::-.<!t".":1-:t:~-:I bi>J'='qu1v·~-:le:K·,:-: ::-.. :-ob!"."::-:-1!-: !::av-=' net. ~1;.:"':(:'n n:::.sG;vf:d bv :ac-='qua'.e ev·idt:::s.·,:-: ,j b1-:,..,..:-:;L~i\.1 :a:,:-::-1-:.;.:"':. Of"t.e:1 tht: pr-:,.b:t:n: i.s ',Nit:'! 
c.kv::age h_liff',.s iat:·1Er than '-''i;t:·1 the a,:.:t;1..-e ingied:ents. -:-r-:e~,E are ,::-::-.s:gnated BC, BD, Bf, BN, BP,. BR, BS,. BT., a~ .. r:,r B* 

"A" CODES 

t1·,.-;,;-~c!tFn!·,,0i ,:, 1 ,.s;:,·g2 fct'-l.S fer wt-:·,:.·· 1·0 rn 1:·~10 t:·,- ·qtfv·:::.:le•i,-e ·s-·up. ·s knn;,-..-, Oi t~10 ;1·,f.-::,1-niati,:.v1 •10,:.:es::.:aiy t-:.1 ::.:!-·,0Y11 t:i,:.1,::-quivale;·1,:.:e 
p:i;,;i:11,,1e·,,,,t-1•.c1::-,,\_.4_J:v,:1:,;_,~t ~,· .. ,idi..J-:- 1 •• ,,1\ __ ;~J,1.t:' ,:1;,c c .. uc,;_,"-.C -:,\_:_-,;_.::.: .. 1.~ '.n:.,;.:.c o,~ vUi...,· d.a~a i,. ~-Pr:::c.,.: ......... · .. 1 .... ,i~:_,,:,~~\- .. ·.;~,3 ss.1:ur.:on;:, 

that ar·, accEpt;..b!e in 11ft":-c1 •:E.s~;r:,!~~tlon .standard :s n10t. ,lo, t~1,e; .. ap,e;_;t;,:.:aily :._;;_;r-~h 

AN, AO, AP, Gt" AT, depe•1c.1;;·1,.3 •::,1·• t~l-2 Qi 
~::iLtivf: i:1;.,Ff:di;.:":nt..s er ds.1::-~-=(;~-: fonn:. itknt.if:(:'CJ by :as r~~::iv:1-:g ~-:ct.u:a: or· ~X-Kf:::t::a: ~1:oeq:.livai-='nc~-: 

fonT, r:-i-e::.:enting a potentiai bic-2,::1.;lvaiencE ar·, Evaiuatic..-:-1 cf thE,rn:)eL.:t:c eq;_;;,.,,raiencE 1.s as::: gned to 
co1-:t~-,:1-:s :.c:er:t:f1L ~-:vic-='nc~-: ,;s:.a~:i,,l·,i:iq .:r: v·itrr.: :.t:Fh:.s t.he 

::.,; .. e de::.:ignated as AB;. 
tl·•at ;·0·1::.,y aff,::-,~t t:·10::- :::,:~~bstit~:t:on of' phanT,ace;_;tica!iy eqLh,.a!ent pr,x:1_; 1~t.s :n s~·-0::-1~:f':c ,-::ase:::. P1-0:::cr:ber.s anti di:::aens,e; .. ~; .-:_·.f c.1; .. ug~, 
ss.1 :a::- to cea: ~-,::-.,p1·G::-.. :-1a'.e!y- •N:U1 .s1tv;~t:er::. n:a'. n:qv:n: p:·off:.s;:,it::::a: judg;n;.:":nt. :a:1d d:::--:x".":'.·:01-:. 

ph,11·:,,ac,cict.,caliv .::-'q1_:1\1ale;1:._ :x'.;d:~c:...s :...hc-""!t: afJ.::-,;1~.is.1;1 Gil U-:e p;:vt :-Jf n10 ~10a:i·f: prs.1-f.::-'.s.sis.1;101. ~'.;r 
3cl:-ni:1i.s::::-:"::iti,:.,1-, :;,~uids v~it;-, :-espect :::c, t;1-::i:- tl:-n-:: 

:-;:-1!y ._,,,-r;(:r: eac~1 

-r:-i~-: v,1:li u.s,:-: r:G'.e:. i:: t:'l:s p:..w:1-~_at:t:1: to ::-_,oi::t ,:-_.'.~'.- .,:t.~J.a: is.''13 .:l.~.~, ,:1.' , .. n\_, 1,:.:: .:if ... I ... I .. L:S ! · .•• vvU:.:l ~\\'V C.:1'~J~) 
t:·10::-y .shcu:c.1 t10 t·,;"GLIJ~lt to tl·•E atte;·1ti,:.v1 ,:.1f ~10;..lt:·1 n,-c,f,,,;sic:,,~:, l1tc,e~:,:111a:0,;·,t a;·1,:: ,:.1tt-:,e;·wl.se theiape~:t:c::.,:ly eq~::va:-::-r·,t,. 

Description of Specfai Situations-]::_ 

Fe,,· cl·,e-:·~r:-eu;cic,3::y i::quiv3:-:::-,t products ;1-: t;1-::;1- use c,:- ::-, ,:o:1d:t:or:s ,:.,f :"::i•J1-:-:i1-:ist:·2tic-:-:. S,J,:!-: difft::-•::1-:ces 
.s:..:d: ·,.ra:·1a:-v;:·1.s rnc-""!v

1 
i;1 the l-',(~enc/.s q:i;1:Gr:, o~·-:--::-,c:- pr.::-,·:,:-.r:bin~J '-;;· .sut:·:-r.:t.:..1:...is.1;1 i..1.::-'c:s:Gr:s 

[n s,:.v•·10 ,:.:ase::: I.solyte(~:; S V11/ De::,t•l:s-::- '3'J·~: in P:::.,:::.:tk:: Conta:ner and Pia~,1--.oa-L.yto::-(~ Ji:8 ::.,;·1,:: Dextt·o.se ~; 0,1,) in Pia~;t;,:.: Cr:,1·,t;.,fr·,ei)_. c:,-:. :.:ei\' reiated prod~;ct~, ;.,1-e :;:::_:te 
:a::, co1-:t~-,:::i:1g _::-;;a:11;.:"': :ad:\1,:-: 11c•J•,'ticc,·,1·.-,. L:.l'. :n .sern,:-:w:1:at. -:-1:::\-:1·,:-::-1'.· ;~n:ount::-. [:-1 -~J".":'.·,:-::-n::r:!:-1·:~ ',Nhid: s.Y:" t:-i~-:S'=' p;"t:dud.s ;~r·;.:"': pl;,t1:F1c":cc,,•ut.:cc",llv ;.:":qv:\1~-,:f:1:t, U1;.:"': Age:K' 

Diff•::1-e:it s2lt.s a:1d esters cf ti1e S:'::i:~:-,-:: the:-3pe,Jtfc :~:-.. :.,ie:::v a:··:: :-eg:"::i:-cle,:J :"::i.S pi1a:T:~:2:::eut:c2I a::::e:T:2ti\•es. Fer tl-:t: pu:-p,:.1.se of :::1-:is pc;;c;;,,_.dctCJ11_. 

:-.c~;r:-iden:-d :-G bf:' n10rc1p01_:t.:ca!iv ·r:·1f!:"f:' a10 (lG :r;sta:-1c.::-'-~ ::-1 :-r;1.s (_:-~:- i.\1hen:- :-J:·1a:·rr:a'..e:..1:...ica! a:i·e:·r;af.:· .. rf!.S c1;·e 

1;-,.:: ,:.odes ;1-: thi.s boo:< 3re :10::: i:1:::1::1·:ded :::o p:--::,:.:uce he:"::i;t;1 c2:-•:: ::.,n::fe.::sfc:1:"::i;s f:·,:.,1·:~, ,_on\rer:::·:•:: ;..,·1am .acc,J.Jc'---·· it CIF12ren::: :::cr:ci::: _t"_-3,.,·cr:.:: i: _t",_, ::.,1-:2:-:-n:"::i•:.e:.;::::c:"::i; 
;.:":qu1v~-,:f::Ks u.s!:-1·:~ ~-,c.s.·,:-:::-.. '.,:-:-~J p:-of'='-':>s:on~::i! ::-.. :-~Ktic.;.:"':, 

::~

0

:~1~;::s.-~~:~ikv~~~e;~~-~~:t~(r~2!~~~r;~l~- ;~-~:~::'~~:
1::~~·-~l;; t.:a~1:et 

i-':-•]ai,:!Ed a.s pharmac,e;_;t;,:.:aily e,::;_;;,,..-aient: 

P:·ese:-\r3t:v-::.s :i-:ay d:ffe:· 2:i-:01·:q scrr:e th,,ra,,e,:ticolly 
f!Vc-""!i:..:ot.:Gr; G~- :...f-:e;".:-""!pe:..::...ic 0quivalt'(K'f! 

u ·:-f.or;>Ja:·s.:-~ :.s·:-ue.s. !-:Gwev.::-'r, 
tc be :"::i::.•::.•nN•::d. 

!-·,ave net been c•::,1·•.s:de•·ed ph1ar~1ac:01C!,,,:,,:iv e,::;_;fvaient. r=-oi Example, s,-:.·,1--.,-::- r:,r::.,: 
-r:-i~-:S'=' t.\/'lG pa-:.k;~~~11:·:~ Lt:::figu:·at:t:::.s ;~n: :KK 

p,·c·a,,,,/a::ivc,s 21-:d ,:.,t;1•::1- fr:.::Ktive :r:gred:er:ts 
t,ie10r;;;;;v,,,ie1ic-c, :Y ;·cutes G~- as.:;71:r;1.st::·af/;1:. 

AB1 AB1, AB2, AB3 .. " PT<~<h.a::ts l"l"h3<=iting neces-s~ri !:.;ik~equiva!,:::nce n-~qufr,:::rnentG 
Mu:ti::.:o~~i·:.:e dn.;,.3 p1-,:.-i,::;_;,:.:t.s :i~;t,e,:: ;_;;·1,::Er the s;.,1--.,-::- l·•Ead:ng (I.E., ;,::Er·,t;r-~al ad;1..-e ingiEd:ent.s(.s), ,Jr:,.sage fc•·m_. and i·-:.·,1.;t-::-(s; of" adn---::ni::.:t;"atic..-:-1) and havi•1g the s;.,1--.•E 

.stiengt!-·, c~,Ee Therapeutic Equivalence-Related Terms1 Pharmaceut!cai EquivalentsL) generaily ;,r,..-::1 be cr:,ded A:S :f" a stud\' i::.: .s~;bn---::tted demonstrating b:ceq;_;;v·aienc-:: 

AB1 ,,,. Afl:?. 
3:-e 

~h:;:~. ,C3cl'.-,; 
d:a:·a'..tf!:· c-Jde 

c1 nurnbe;· :s as.:>Jf:'d f.G ~.ht' .::-';1s.: G~-:...he AB S."'.YJf! :-G r;;akf! a i·f:rt'f:' chat·a:-.t:er '..t:dt' (:.e., AB:1r i~.B.?., ABS} ~t.-t.":a). -r:-i:-f:'t:--c:·1a:·a'..t:et· co~ie·:, art' 
1·.~ . .-,ic '--h3r: v,c .-e-cre'lC" ::,:::e ... · n~'"r,c ~2:i-.e,t:Y:·.q:::1-. :-2, · ccr: clc ·::'73te ... · :_;n ... ·e~ t"'.n,3re he:-v•:i-.,~. Tho o:· .~:-.-,ic T-erenc• 

,}:.· ...... ..: .. v:r:: .. ;, cl("_, •. d :_:c,~:~1:..,:\:r::i ..... t ··'-' c).J. d:·1,s, [-. .. a,,ij' ;_ .s-.:1r .. :t:;;.: __ J;6 .. 
\".!iii bi:: ti1e S:'::i:~:-,-:: three ·ch3r3cte:- cc,:J•:: 2.s :::!·:e :--::f•::1-e:1,:e ::ste,:J •:J:-:.;g :t \".l:'::i.S 

c1;·e !i·:-f..'.:'>J 1_:r;>Je:· :...he cKf.:Vf! ::-ign:-d:ent: :·ee~iip:;10 n10.se 
by' FDA :::o be b:ceq,Ji\•a:er:t t,:., r1\·:J2la:::(~. CC 3r:C 

_ AB1 and AB'-., :·f:sped:v(::y. ·r:·1f! (~ener:c :X'.YJ::c:...s 
t;1,:,eq1Ji·;,3:0,·,c to Proc.::vcif.::i x:___,§:: 'Nc-u!d be as.::iqneci 3 ra:::i:1q of AB1.. 3s.s:gr:rT:er:t of ai 

co~ied er:- AB ur:df!:· 
:::1-:i:: .S3rT:e ti1:·i::e-

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/ucm079... 3/6/2014 
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~-, "-"'''Q'; icy I--::·~~n:1;.-,q the thcrapcut:c .,,"1,iv;ile,i-:e of ae~·c,sc:;zed p~·oducts .:vises p~·inia~·iiy bec~u.se cf G:ffere:1c-2.s i:1 tl-:t: r:,o...: J _::1_ ;x,0 ,Jo~;...: _1-~ 
,:L ·r: .~:;,{ __ ::.,.-. :r;,::!: ore fer u.se i~1 c1~1y •-~~- ·:;evera: dei:vf:Ty' -~y.s:...e~11s or.::-~ <..."'.;:·1.sid-=red :...c be ph,11·n·:c,c,,ur.;caliv or;>J t.~i.::-~;·c1p.::-~:_:~.ica!lv eq:_::va!ent: a:·1d an:: 

:"l:osc th:"::it 3re c,:1:-np:"::iti!:,;i:: 0:1:v \1;_1;t;1 .::i .::pecif;,: :x t;1,:1.se ;xc-du:::ts th3t a:·i:: ,_....,,1th 3 sp•::c:f:c sy·.s:::i::n-: 2r-:: 
,:. ·--'",: BN .. Jr;"_:,;-- f;ave :;1et a:·1 a~-;,~-;,t·'.;:·J:·1a:·f:' bi:·Jt:CL:i\.:ole:-i:-.e s~_or~>Jt:H(~ wi:: bf:' '..oded AN ii 
;_;·c~-.;-1\a·cr·~- _:::c.:,/s·_ is· 2:.:_d u~·o·1 :·) 1.,-~ ...... I ___ t_-,, __ ..... :o_Jr -- ;_;-cc..,_:\a·er __ 1._e0-> 1.0 · e 1.·,er t"12 ... -~-Lq ~,-,_I, __ ,_:::s ~::.: Je C-~-..:-
Afl. 

(p.::ver:tera:) ,:.,ii sci,Jti,:.1i1.s n-:ay v3ry sub.::t~1-:ti~l:y ~,;_1;t;1 the cf of: e:-(,p;c,yed 33 ~ v\:-1-dc:-:: ~I-:d the ,:o:1cei1tra:::ion of :::1-:t: 2ct:\re 
a:·0 ~)k'•·efcr:! c;___1:-r:,:den:-d :-G be p!·1a:-r;;;:v.eut:ca!!y an~~ t:-ic,i·a:·,c,c:lic~:1y f!C.::::',1a:f::r:f. ;___101:y l/l,'he•1 :...he c-""!d:;;e i:·1(~:-f:d:ent, If..s :·_;___;:-i....-e:·1:-ra~.i<...1•1,. 

o"" :_;3-,--" 2~ 3 \rer',-'e 3re a·I1c1---_-'-',-a·. 

AP Inj-ect3b,!,::: ~queou& &o!utiml& 8!31dr i!l -:::·~i-t8!E31 !nst.:J!nc,e,r,;1 !nt1·3vermu,r; n,n1~,:.u:p.1~ou,r; ,r;~!uth:m-s 
injectal;:,::- (parente:--a!) ~v1;d:.1,:.:t:::.: tff,de:-- a t:·ic'i"aiY'l.;t;c:ai:·, 0q1..:lvale•1t_. tl·•e:---::- :·,·1;..y be imp:xt;..I·•t 

·~J:F.,..::·,:-::1-:J::"':.S ;::irr:G:I·:~ U;e ·y::·1~-=1·~-,: !n_;:-:ctabie_: !nje/':tion. ao·t-: :-~-,'.·,:-:,~J n;er;::ipeut:c~-:I:v '='quiv·~-:le:i:.. a:-".: 
:;..beied for· ,Jiff0ro::-1·•t cf adn1i:·1:.strat:.-:.·,:-1 In s-:.v•·1-::- ~-,:-·cd:.1,:.:t:::.: eva::.1ate-:.1 a::: t:v-,-~.·,F1;t;c,:e1:·,, F,;i;i•,.<:el,sn: 

(,:-:::..a:n c-: .. :·:1:w .. :·1:y used 
::.:od:utii c~1:.-::,I·i-:.1-::- :I·•je::t:on 

;::iv~-,:I::1:..1:e ;::i:, d1·y ;_.,:-_..,\'C'='rs for· I·.,..:c.s.m::-'.Itvr.:on,- s.'G:1-:-.e:1:..i·a'.·,:-:,~J ::-J~-=1·1:~-= .solut:er::, to:· c.:I!'.:'.·!-: .. :·1, G:· .ster::e :,t;lu:..is.;:1.s 
·:l•0y a:--0 I·,r:,t ,·ated a~, tt""!e•·ape:.1ti,:.:aii\' tr:, 0act""! ether even if these p:·1;.,I-ma,:.:e~~tica: 

.;a: ,lt. s.'. ·. : .. t.:1:..i ::1. 1 ... 1 , .. 1. ·. :.. ... ; i:1jt.s.'1.1. ·. 1 ::1. 1 . .1 _,:e Cen:,i.st.;;::n:.. 1,\·Itn ;::icc.;;::p:..;;::c po"t;fr:.s;:,;t;::a: 
er ind:vi-:.1:_:;..I admin:ste•·:ng the p:--od~~ct to be fam::ia•· y.1:tt""! a product'::.: labeli•1g tc a~;.sur·e tl·•at :ti::.: 

vnc-='r' app:--e•/(::C :'~()/!,.;:,. 

:1·,,judi•1g ,:.:r,e;..p·•.s_. geis,. 
CO.':>bJf: I:·:~-:y s.~er:t;::iIr: t~k' ::-~-,:·:1~-= ~-:c:..:·_.-e a:1·~J 

tl·•0y a:--0 I·,r:,t ,:.:on.si,::-::-I-e,:: the•·ape:.1tica!iy equ:v·a!ent. f'....:: 
w:1,(:1 .::! w.a::· .•. s.'· i'"J v,":.1 . .1 :.: .. c ... 1u:;.')_,_1_..__,;_ ~.d.· '. ... <.,. ~)·-=·--·-·: ,: .. ,i .... ',//.id; 

t-:1 ,1-e1·,,c,1·;stc.ate t1;c,e~1,iva1:01·;c:e, ar·e ;.cn~;fde:--0d t:·1cB;:·,01_;t;,:a11·, 0,::1..:lvaient and c•:: .. ::0d AT. Phar·mace:.1ti,:.:aii\' 

'B-, ,.i-.· . .1.L~S" r ... ;,- v11: .;s.-.: ,.>,_L~J ... ;,- ·"'"' .•. 1.1,:: '..>t.·_v",::i:c, .s..c 
.spe•:::fa_--: d•J::.:age fo:--rr,.s :--at:·1-::-I- than '-''i:t:·1 the ad:1./e ingce'rlier,ts. 

non ·.sel:.l'.1G:1 topi-:.a: 

"B" CODES 

:"!av;;:: :KK be;;::n :·f:.SG!v·~-=d by ad;;::qu;::it'=' '=''-':-:-1~-=1-:C'=' cf ~1,:;cce,c: 1va::e;;,:_,;, 
[):··ug product~, ,::0.signate-:.1 v;itl·• a '"B" cr:,de faii under one of" t!-·,re-::-

J:-r;;af. ;___yf :...he 
of 

~ ·,: ::' .e d:-"...:·~ ::,.-ct.l,J,:t"c:-, ::v :1.3-:7 +J:\c ·n .. re0·er:1.s c. are 11 .a:1u·"'ac1.:..m:.. 0 ·n 
:·J:"Gb!:!::'"1.s '-;,· a .s:g:-1:rv.c-""!nt :x:,t:!:·1'.·ial fr:,r· .s::c~1 p•·cbi.::-'•7r:, :md f'.;:· · . .r.r:·1:c~1 •K1 

for:-n.:: t;1~t h.::iv\: ;:,i::e:1 ider:t:fiecl by the Aqer:cy" 2s 
.s'.·:.1d:es s.:0r;;r;r:st:·ot.:r;g ~-~l'.Jf!C.::::',1a:f:r:'..e h::-1\:0 ~-~f:'t:-:·I 

,J,:.,c:..;:--:1er:t2d b:ceq"...:i\•a:er:ci:: 
'.·:·J !=D.,.\; o:-

B* Drug r-,i·udus::t:-:; requ;":r!n9 fw·the:r fl)J~ inv·-e,st:gat.ion and rs-:v/,e._.v to d-etei·m:ns-: ther3peut.k -e,qtfr•ia!en<::-e 
The c•J,::-::- (t-!'-. :s a:::.:.sig•10,:: tc p•·odud::.: ;...ss:g:·1,::-,j ar·, A er B ,:.:ode y.1~10:·1 f·:)/}, :--0;.eiv·0.s new :1·,fr:,rniati-:.-i:-1 that :--ai.se::.: a 
".:'.;L~i\.1a:e:I-:.e t:"!d· -:.::1:1 be :·~-:.solv~-=d 01-:lv :..1-:i-G:.l·:~:"! .4~~".::·1c.v :n·.,,:ce-tiq,Kic111 r;;::\'i".:W s.Y:" da:..a a:1d :nfs.1:-F:at:t;:: 
th& t!-·,e /•.,.3ency l-'viii take nc pc::.:ltlon r0,.3ar-:.1:I·,,.3 r.~10 tt""!e•·ape:.1tic 0qrJiv,ile11,:e oi· pI-•J-:.1:_:.-::t :_:I·,r_:: t~10 Age•v::y ccn1p:-::-t0:::.: :t.s :nve:::.:tigat:on and r·ev:e;.r..-. 

BC r:xt-endf.!-rl-rel,e3,s,e dasagf.!- furn1,s { s::3psu!,e:-:;_. injf.!-s::t;:;;t1ies 3nfl t3b!f.!-t.,s} 

~:,V,.>v',::l.:~:..1:I:. { .,t..l . .1/3 ~.;::iv· .• ~- ._ .. 1 ..... v, ,,.Jl_:c.\_,.1 .. : . . r;\_,;t .... L.-:d) ..... .-;~;_ ·, 1.~,.._ {. n,->'~ ~- ._ .,:..•:..1j;;:.(. :..s.. ~:;v,_·v,::l.:1:..,:I:. { cJ:. f •. ,;_, :c..s" ~,:·i,1.a,·:I\, ~: .... (_:___,;;:_ ·:n :.s 
exl:en,11e,1-c,,,e,is0 ~-,I-c-:.1:.1.-::t.s fo:-- tt""!e ~,arr,e act:ve r.:·10::- :::.:ame fon..,.•1..:lation :=cy .. , does n•Jt c•::,1·•.s:de•· d:f"i"er·ent 
:"'='k=~-:.S'=' CO.':>bJe fo:-:w; U;e ;:,~-:I:·:f: ad:\,,:-: ,,,c:;a:,eu:t:c.,-,liv '='(:Uiv·~-:le:i:.. L~1-:1e.s:, ,;qrJ:,;;:;ic,:·,c.,' ::x r.v, ·-·-·. i, .... t :1cJ.L: ,.i-. · . .1.L~., ;, , :..'s.'·.:. 
,·ate and extent has t1-::-0r·, bice,:;;_;;v,,ie:oce' E:xten-:.10,::-r·eiea::.:e illi 1,•,;hic!-·, .s~;c~1 t1:.-:.·,0q~~:va:0:·v::e data have 
:KK be;;::n .sub:n:n.-=,u ;::ir;;:: 

-r:-ie BD c....1s.:0 >J(:r:'.;[-f:'S :it-'.Ybc:...s <...''.J:"1[-ai:·1::·1g ad:;;(: 1:·,c,:·,.-;;,,,-,,-, 
:l::i-.-.,:.I-.~:::.-2t.-,; :::..:c- _:..;\1 -:i::.-:~e. -.;ii>.2~-c.~:::u0·e.. ;:,ioec::..;:v.::i;i::1-:ce h3v\: ;:,•::i::1-: 

and f·rn· whid; adeq::at:! .st::~~ie·:: kNe :·1ot been s:_:~_~r;;:t.~_ed w f:D,t,, 
t;-,i:: pI-,:1·:l"...:•:::: ;-,2s beer: coded AB. 

:1-: 
;1·,,-;,-p,-,,;M:- 0. a:--e .subject tc s:,.31·,Ifica•1t diHerence:::.: :n -:.10:ayed 

:nc,,c,c:e;;i·cs ~-,s p:·~-=.s-='nt.:n~~ ;::i pet-='nt.:;::i! Li-:_.~-:c:uiv;::il(::·1c.;;:: po"t;L:i;;:::-n anc c-:_.,:-;~-=.s p:oc.:uct::-; B~ :n U1;;:: a:._;;:,~-=I-:C'=' of in ViVC· 

,.,-;vo studie:::.: !-·,ave demc•1::.:t:··ated the b:ceq:_::,.,,•aienc0 r:,f :::.:pec:f:r-~ dela/Ed-•·elea:::.:e p:--r:,ducts, :..;:_:.-::h p:--.-::,,::I..:;.t.s are c•J-:.1-::-,j AB 

BN P:roducts :n uen::-so!~neh-u!;"~e:r rli·ug d-eHvery :-:;ys:t-ems 

'..."1:-·:-·1 c:_1:·ld•,e bi,:,.,,":civ.ale,1,:e 

BP A:o::t!"ve in91·edi~nts 3nrl iclu-s~,ge f~iT'11& 'NEth µ,~tent!.;-.=;! bio,:::quhrah:n:o::~ pro!:;i!-ems 

>Jf:!:,,1e:-·y sy.s'.·e:·n. ·n;(:r.::-' 071ay, :';___1,· 
.i'...g-:::-.. :v Gees :-,c,t ,:o:1si•:l•::I- differer: 

n10 >Jru~J p•·o~~L:c~.s r;;0(::- or; 

F·:):'..':~, t·,:oeq~;:va:0r·,;.e ,-M::;.,,;,,,,,, (22. cr=R. cr:,r·,t;..lr·, cr·it0:--:a ar·,d pr,-:.·,,~edur·es fer rlc,;·,,,;,i;i-;icc wt""!ethe•· a .spe•:::fa_--: a•::tlve :ngr·ed:e•1t :n a s~·,0::-1~:f"ic ,::,-:_·,.sage fcrm 1-·,as a 
~KKen:..ia: for· G::iu;:,:I-:q a bie1·,'rt;:;iv,,-,le11e-rc , .. d:I._: . ., :.s f:}A'.s poli-:.v :..t; con;:,:dt::· ~-,:·1 :1-:g1·.,..:-:i:t:1::.. t:"i".:s;;:: s.-r:t.;;::,·ia a::- :..1:c;,:-:q:.l:v::1:-='nc~-= p1·Gb!t:n: t"':\.';;::n 

,J0rr,on.st:--at:I·•g Ir·,eq~;:va:0r·,;.e. Phan-r·,ace:.1ticaii\' eq:.1:v·a!ent :1·• r:,ra: ,::r:,.sage fcrm.s a•·e c•J,:!0d BP 
·.l.1.:: ,:.:c ... l~kKC iL ~-\1 • !·:.no:..;~J;\'dk . .,.;;:. ·',:1:._,:1 di<! $,'f-:r~;11.:..t:'-' Sv(: I , .. Vl..,t_:,_l_; ~:, ,_ s.'·'._._: .AB an clC'.lv'~-: :1-:(Jl"".:'.i:t::i:_ ii: a:1 
a,:::.:00~~.s er oieag::-1,-:.·,1_:.s vet""!i,:.:!e have a::::.:o been c,-:.·,,Jed BP-. ]::·1J0•::tabie s:.1:::.:aens:r:,r·,.s ar·e p:--,-:.·,b!em.s L;e,:.:a~~.se -:.1:ff,e:··enc0.s in 
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;;o· ;.nc. phi·: .s:::r,J,:t"'.112 -::+ 1.· ,c s,J.::;Jcn ... ·ed 3ct\ 2 c,r the S'.1.sper:s;c,1-: fc,r~-n·J;~t;,:.,1-~ c3r: s;·~:-,ifi:::3r:t:y .::iffect the ra:::e of i---::;i::ase :'::i:-,.J :"::i;:.,.sorptio:1. ;=-0/~, dee:: 
:-.'-~•1·:;idet· pf:a:·071,:;ceL:t:cal f::quivc-""!it'•l~.s G~- ~.he·:;e :·J:·e•Ju'..t.s ble10q;:;iv,,,1e,1c w:t_~i,._1:_:~_ c1d.::-'q1_:;;;f.0 0videnc0 e~- ~-~:Geq:::',1c1:0r;'._e, .s:..:<..:f: pr,._1;,,::_:r.ts we1_:ld be '..c~d.::-,;,,: AB 

l:.-f.'-'1. (~ . .s ·':.·.:.1 __ ~ .. o,~~ .:u,_, ___ s,t.:,~·;;;:_,:, ::1.,.: .. ::.:.s;_;;:_~·cj L.-;oc;~I 
eff,e.-::t) c;.,1·0 
V/V'.) '(":vid;.:~nU: 

pl,:sr-n,ac:s,,.:,1,:,,11v eq:_;;,,./aient .S'_r.:t-::-rr,I:: s:_;~--~·-r:,.s:tor·ies c•· enerr:a::.: t.:ia,ec:c:i,alent r:,1-•!y :i· f 

::-,,:·ecJ:v.t :s '-~c;cJ.,--:-:-1 A8. Jf .suLh f:\.1 :cer:u: i.s ner. i.::"!~-: 

BS PnJ-ducts hav!Mg drug staMdard deth::is-:Md·.~w;. 

fr: .::i p.::vt:c,J;~I­

p~1orrr:cv...·e:~:-1'._c-1i ,...1,· tt:,,:-;;;-"":,'",:;-,,-','r'7'',cK\",'o:!~,';,~'~\a:I >Jr:..:Q p•·o~~uct::; 

fo:T:-: ~1--:: fc,Jq,::J tiv· ;=-0/~, :::o be def:cii::1-:t .so as to :Jrever:t an FDt\ •::\•a::..:3t:cr: cf either 
· Ir: t.~1a~. d'-~·:;a(~f! :·:yr;; ~rt' '-''.YJf!d BS. ::'-~'- ;f :..he st.a,1;,,:ord·:; 

;-·= 3,:::ti\•e :::crr.pci1-:::-,t.:: c,f the :"::i•::::ive 
c,1-;, ,-_coc1c'C' 65, 

BT Topka! prorliK:ts v,;ith bk.a:~Ll!v~!era:e issu~s 
1;-,;.s CG(.l•:: ~ppi:es :-n:"::ii1-dy :::c, pc,st-::.962 •l•c!TCC,tCl•)•)i< 

as · . .rJf!!I c-1s .s:,.,,oc,s1t,,_,,1,,,-; !"''.;:· >Jr:..:Q rq.w.c-1i p•·o~~ud::; f:'\1a!L:c1:..ed c-1s c:i:·1:ca: ,_,crfo,-,:o,ai,ec 
.::ve bloeq·.J'v:oient t,:, ,:,t;1-:::- ph3:-n73C•::uti,:a:ly -2·~".1iva:er:t -:x :::i-:a::: lack suffic:er:t evi,:J-:::-,ce of b:ceq,Jiv·a:er:c•::, 1111::1 

BX rn-ug pi·adu-::t-s fm· vthkh the dat~ ::_:.:r-3 !nsuf-fident ta d~terrn!ne then1j3eutk (::quhralen:-::~ 

tc ,::;·11g tl·•0 a•·e :n~;1_;ff;.-:::ent tr:, ,Jet0rn1;;·1-::- t~1,e;--ap,e;_;ti,-:: e~_',:,:'',-~-'~';;:_'.;,d 
•.l:1,:-]~-:1- tn'=' :1-: ~-~:·e L,:-: 'r:c:ra;Jcu:t.:cc,li·; :neq:-l:vai-='nr_ Ui7:..ii thf: A(;~-:I-:'-~'{ r;~::i:', :;~ 
u,ac t,-,,,,0 

Description of Special s;tuations 

An1ino ,4.f:id t'Jnd P1otE>in Hydro#y?;ute Injm-:tior:s. Thes-::- ~-.;---:.>:h1-:.:t::: d:i"fe:-- ;1·• t~10 ::.,;·,·v:.-,1_;1·,t ::.,;·-,,:: i<'l1",d.S cf" 3t7"7inc a,:.:id.s the\' c,-:.-,1·,t;..!1", &1",d, t~1,e;--efc•·e,. a:--0 r<Jt ,-::o::s;,::0r0,:: 
pn;~rn1:a;_·,:-::.l'.1Lai "'""'ic,:,;i-;t,c_ ~'-1:· n:i::-; thf:.se pr,.1cvc'.:, ~-:1-,:-: r:-:_.'. co1-:.s:uer-='c.: U1;.:~o·apev:..i,:a;:v eqv:\1a;~-:1-:L A:.. th~-: sa,~k' thf: 

.-:_-.;_;t th3t Y11t1e•·e nitn:,gen :s the s•:.--le t:·10::-r::.,~·-o::-ut;r-: &1",d ind:vi,:_1;_;::.,: arr,lr<J ac;,:: ,:.:ontent ;_s c10r,•;ic!?c;,th~ pl·•ar;·,·1::.,,-::eut:c::.,: 
U1;.:~ s~-~:-:1-:-: '.·G'.~::il a:n-: .. :-l:-1'.· cf n1t,·c!qen '-'G:1'.er:t onav be 

FoNii.:rar~fn .f:..U-~:, and .f3eta, :)a.st'(.! Gr; ova:lc1~1:f:' >Jaf.o >J(:r;ved rr,...1071 p~1:r~:c,...1-c~10r;w_c-1i test::; ar:d bioas.say, :·:-J!li:..nx:,:n c-1iic1 c1•1d fo::1:-r'-~p;o1 ~-~d.o ore i•1d;.si·i:·1(~:::s~1ob!f! . 

.... ..,,t,r:-::h ha~, t·,o::-en rr,a:--:-:0t0d .s:nc0 :;-::-pt-::-1.,,.,t·,0r J97Cl. -:-r-:e c:d;v·e ingce'dlen1cs 
bv :..hf: o-rc A:i:..a'-~1cJ 1)~-~:-1~-:1 :a11d vw::-=' co1-:.s:uer-='c.: r.,.1 :..1;.:~ .saf-:-: 

·,. ·---,T'F r:o.s···!-/e bv ·.•.,e ~~,.,,;:c :el-cte<sn1:,-,a1 or·oae;t;e: of" tl·•e inactiv-::- :i-,.-,,-~.-:iPci:-, 
Ga,:·!sc·;_;,-,,s) r:-;:;f;.1:-:t:; as the iist-:::.1 d:u~.-; ,·-nusr c-:.1r:ta.1n tn-:: .1r:,:,c.Uve murecfv:r:t:;· sodf:,;m /Jv:artK·t:at(~ anc/ aigfnv: acfcf. A fL~li :,L~pp,Y'. 1., ,,;. 

if different in3cti·v·o::- ;1·•gr0,Jlent.s 3:--e t•:.·, t·,0 .s~;bstituted i·o:-- .sodium bi-:.:a:--t·,r:,1·•at0 r:,r a:,.3[1",iC a,:.:id o:-- ;f ,::;ff,::-1·e•1t pmpott<11",.S cf" t!",e.se 

t:1<,ra ;Jec: ti C •;~;:~:~~
1:~~i•~;tr2 ,:~~t~~C~.S;,~;t::·•::1-ice 

:-r;rt'0 c:·1.:.-;r-a:-.ter- ·r 1: '..ode·:; c1•1d ;01o>Je~:~ai·e !"''.;:· :..he·:;e dr;_;g p•·cd:..:;_:f.·~. 
ther3peutfc •::,_:::uiv3lei1,:e 2'!ili•J';c:,:,,-,s fo:· ;.::vo:::i-:y:·,:.-:<::ne s,:1,Jiun-: di-ug pi-ociuct.::. 

Le,•ci\J,v,,,,~::10 SG>)i!Jrr: u,iy!a:-1 ,a:\N:=:•:'.\ "16:tiP),. table~.S ~lQVf:- bf!en ~~eten·ni:-1e~~ t:-) bf! i·f:e:·orA:-:~:-v.c-1i:y (:'q:~:vc-1it'r;t_ to C<...)OF!.Sp<JOl(.!ir:c~ st:·.-:r;c~nr~ '.;f Uo1;t_~1,·cid Li.-:r(~··ne ~;te',1eor:; 
:::ab:ets, 

.4!\: UA }618}), U:-1:th:·ei·~J ( J~-:1--~;:n-:-: St'=''-',:-::1s ~J DA 
t:·1eB;:-,0,_,t:c:,al1-, o::-q1_;fv3ie•1t to cc•·:--0.spcn-:.1;;·1,.3 ::.:t1·,e;·v;:t~v:.: r:,f ·~//;·1t~Fl1id 

:__c,\;'Otl-iyr,,xlr,e Sccli,Ji-n (Mei-c:,: ~G,<\t\ .i'...f\:Dr'I, 
troble,-,_ 

Fv,,1-1-,vcc,v'r,P Sodiun1 (M\,:~;·1 f'...P~D/', 7ti187) tab!et.s have t·,0::-01", dete:--;·0·1;1·•0d t•::, t·,0 t~1,e;--ap,e;_;ti,:.:a:ly eq;_;;,,./a!ent tr:, 1~or-r-::-.spondi•1g :.:t;--engths .-:_·.f L.0vot!"•i•::,ld (Ur:,yd ~J:).-:.\ 
t-a>i,,ts_ 

:~~:;--;l~j;\~;;~/~·~z~ ~:~i}u~~~~:;,:-~ ;-~- .~~!d~·.
01.~~~J~ Other p:-G>JI_;r_t st:·.-:r;gf:f.-~ rr:ay be .s;o71;la:· ni.::-,,·;,;-1~1.::-';_;~_i;__· e~:~:vc1:0r;ce has ~-~0H: e.stabl;·~:-1f!d betwt'.-:r; 

o:1e "Tt c,:1,J•:: :-(,~V 2pp:v to s-:xn-:: ::ycclu-:t.s. Cme c,:.,I·:-i:-(,.:_,I-1 :;: ,:ode fr:cli,:a:::es ti1e:,ape:..:::::c eq,Ji\•a:er:ci:: 
:YGd!J'..t.S. 

se:or:_;fv] 
L::1/DXY:_ 

~;y~J·:·:-1 ROID 

Lt'/0-"T 

~;y~J·:·:-1 ROID 

L.f\/O-:-~Y!~GX! l\lf 

:_::'"-[:<RO! I) 

U:Vf}T :-IYRCX IP~~: 
SG[)JUM 

!_,:\/()-- ,­

,_:,1,T:<ROID 

Lt\/OTHYROXIf'~t 
SOE)J:,.ip,i 
L!:'v'C}°T~-l'{RJ)XI~J!: 
~;CD['.;~·: 

u:'v'CffHYRO>(If\:E 
SCD[l_:lv: 

~-1Y:_;.\:\l Cl.0~'.Sfv1G 

:<[NC ~'H,tq::.:\~:; D.G2:)MG 

f'...8E~l}TT Ci.G2Sf-'1G 

f'...8E~l}TT Ci.G2Sf-'1G 

:'-'iY-:...4:'~ Ci.O~(~;f,•1G 

~;nvt:N:; .1 0.025MG 

t\·H:RC:<_ KG/,,.'\ Ci.G2Sf-'1G 

MERC:< ~~GAA :).G:.?'.)MG 

:_l_O'!,) Cl,C:2S1v1G 

t'\E\1 ,,[116 .. 

.-:.\~31 2L3Dl 

GG~. 

GG~. 

,0,52 21210 

GG~. 

GG~. 
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P:..:::tent Certif·?c.::-:tlvn(::s) RefrH"ence Ustsd Drug b;,tsed upon o suff:ab#ii.:y pefftion. ,t,,r: abb:"f:'\1 :atf!d :-1e'h' 
pu:-.s:..:3r:t :::c, 2 .s:..::tabfiity· ::i·::titi,:11-, ·::.l·::1·1·1c-1·1st:-~t-2 th.::it ::::12 pi-ociuct 

t:·1.:i· r.::-~-:.::-~rs ~-'-~ a Refe;·enc0 :_:.s:...ed D:·:_:Q 
21·1d i::: 1·1·1'.1.S::: i:·1:::lucl-2 ~::,p1·c::yf.::ite p.::iter:t 

.si·a[·f:rr:e:·1:· w:th :·0.s:-:-ect. to t!·1f! ::s~ . .::-~:) s.::-~;v.::-~:) o.s :-~;(:' ba.si·:; :-:-et::t:on. ·:·:-i:s c1:-~:-J a:-:-:-:,li.::-,-~ f;_ 
:::1-ia::: ~\f33 t1:"::i.s2d :.:par: 3r: NDA. ti13t is covei·ecl by p:"::itei1t (.s) ~1-id/c·- 3 s•::cor:C R.LD t;-,~t v~as 'l.>'!-,i::1-i ti1•:: 

:;1 Vl\1 :·J detf!:·r;;1r:a:·1:-;:-1 :·):- b:oequi·\/·a!f!:·1c.::-~ ;__yf :...he cr:ginc1: RU=:· :s ·:;e!f· f!Vid.::-~;1~. c1;1d the '-''H:,ivet· Gr t.~i.::-~ :;1 Vl\1 :·J detf!:·r;;1r:a:·1:-;:-1 b:oeq,_::,c,,;:e,:ccec ;71oy be c~ror;t_.::-,:) 

~_,..aiv~d excfushdty-. If a :1e\1;_1 cf ti1e Feclei-31 F,:_.,:_,,:;, D:·uq, ~1-id C,:.,.sn1e:::ic .t~ct (t\c:::) qu.::ilifies fer 
:,.:;K:-=r Sf:''..t:ons ~;ci~,(c)( 3)(D) a:·1d ','J',(J,:(',)(D·), :s :1stf!d :n i·f:e f'atf!:-1i· 1:xc::_:-~:vi:..y :;ec~_:c;r; •-~~- :..he Cr;:'FlQf:' :3eGk. ff a r;a.s n:-:-_.::-,:ved 
exclusivity, the F-'Di\ 1_s:1; ,::J-::lay :::I-it: 3 S()S(b)(2) .::ip::.,!ic.::itfcq -:x an 3bbre·_rf~te-::l r:-2~\f d:·'.1·~ ~ppi:c~ti,:.1i-, 

cf i·f:f! f!xc:1.:siv:~_v. l r ~)k' 1s alsG pr<...1~_e<...·f.0>J by '.;:-1f! :Y r;;c;r.::-' :..he <...!af.0 -:.._1;· 
the 8,:_.,:_,~- ;-:cv~i::ver. 

l r or: .s:x~nser 1.-;a:ver.s i:..s 
ex,:.::..:si\•i:::v. /,i1 f'~D/, fer ,_...,.r;i,:i-i t;-,.:: 

:::::~e:~-~->:~1..: c~.~r~! _.:,)~~~11:?~,E:~'-;:~~ a~~: ~-~~ _r_~~~;~red :-G t.~1:-~ .sed:r;r: 

Therapeutic Equivalence Code Change for a Drug Entity 

pr-.xed:::-f:'S w~10r;, :r; ;·esvm.se to a :-:-et:t:cn er '.J:'I i:-s O'h'il :r;1f.:af.:\'f!. i:- 1s c<...1;r~:der::-1g a 
::-".1•_·1 \11,·.. o,..,,_u: ,-i ,er: :::·1e ,-:_qe:1:--;1,-:,_on1es :.n,.::re of 1 ·"'·v11 ·,L·er:1.··1c :,-,,,:,1-,-nciti,:v, 

, ~_he cGdf! .si~f1:~\•i:-1(~ :-r;af. :..he dn~g 
\dee ve:·.s3_ T1·s p. Ov,:dur-:: ·~·-·t:S not ap_ · f 1.0 3 

announo::- 11", r.~10::- Xnt:-rKJiiCi"fcn that it :s c•J:·E::der·:n:::: ti",e 
of Rici,•q1.Jiv,,1,,,,c,,, om-.~e cf Gt:1:e:·i-.~ Urn~~::-;, c(';:1'.·(::- f<...1:· 

(MPP~<?; :-,,~D ·2:)8'3'3 Tr:e ,:.:0m1T,ent p0r:c,d ···T0r·l'v hP .... ~··~r 11" IP.:'_·.,.,, -i"d r.·-,·-
1;-=-1.'- l., I.: U1;;:. c,;__ ·__:-[~:~:-..,. -..; t: 1._ ,, ·r:: ·.n;t.C <...'. d.1) .. ... : C.L:. d,·j) ,_,-__ :_}. 

blr.o;;v,,,:la:ti:li:··,c/\i:r_,,,q:J:va110r,r:e .sa:dv cu:d:~:-_te~~ en bc-1:..c~10.s :-):· n1(:' 
p:·i::ser:t a fu:: Cesc·ip:::io:1 oft;-,.:: ~1-ia:yt:c~; ::,1·c,:ed:..::·i::s 3r:C ,J.::ed,. a va:fcl~ti,:1i-, ,:1f the 3r:.::frytic31 ncethc,cic:,:")'Y, 
-.:f the :;1et!YJd of· :-_c1:c:~:c-1t:n(J n:-.sui:..s,. c1•K: a -.:f t!-1f! 

Change of the Therapeutk Equivalence Evaluation for a Single Product 

l":1;;:~ pv0li-:.:a:..i-.::1 in :.ht: Feder:-;;;' I •.:.:-,J, 

AB tc BX if th:s ;.. 1~tion has n•Jt a:,·ec:d/ t1-::-01", ta:,,-01",. 

Discontinued Section 

.·,,v.· .. :1-: th-:-: D:::,c....m:..i:1v-:'C.: S;;:~c'.·i-:_.:-1 ,:_.f tne G1-a:-1(;~-= ~,:_.c_,;__ i1: wrw.h a de:..t:r:-n::-1d·:t:1-: has b-:-:~-=1-: 1:-:~-:de thd· n:e pr<...1cuc'.·:, \\''='n::~ :i....1:., w1tnc;·;a\.-..rr: fer 
f,J:·· safet/ ,:.1:·· eH:c;.. 1~y reas,:.1:·F_:;+:;+:'' the 

::1,-,.-r:,:._.: .,:;,(,_ .~'.:'.:'.). -~.:\~ id~-:1-:t:f:G::it.:on ef:..i:e.S(: d:'V~ p;·-.;dud.::, i:-1 '.h(: l),:;,.,o,·,lir'I.Jeo 
,:.1f rr:u:tip:,::- ·~:t:ze:·-, p,::-t;ti,:.1:·1.s for tr:e ~,an-·,e dr:_;g p:··cd;_;,:.:t F:~ nctic0s no icnge:·· c:pp::,~c:ble a:··e n:move-:.1 from ti·•; 

Annua: E,::ft:c,r·, (i.e., ti",f::iE Is a c:_;:-rentiy mar~eted R0r0ro::-1·.r-~e U:::.:t0d er exc:1..:.s:vit/l. Safety or Effectiveness Determinations List~!,. ii::.:t:::,: 
p:"t:dud::, tn;::it. have c:~:·r;;:~n:.. :a:1d r~-:1:-:ov;;:~c :i....1:.,:c-:-:s. -:-ht: Ii.st:;:, :-l;,.,:]d·-:-:-:1 ,,,,1·,o,11,ccc,11y t'·,,c,rnl:-c;,J' :\JG'.1-:.t:.s 1:,.sv-:'C.: c.:ur:n~ :.he v-:';::ir a;·t: add;;:~c :..-.: th~-= Electr11nic 

vers1,:1i-,.s 

a:-(:' addf!d i·'.; n10 :)isccnt:nL:ed :;ed:c;r; e~· ~.he 
rr,3y ~I.so be 3clcl-::,J ;f ~i-,i-,".12i r-::::,c-rts ii-,dic3te ti1e 

:-ff'D-61C 

f>:·i:·1:-1r:c~ OHiCf:', ,:,,:,: _::·----~-1 '3('(' 

-.:;1 the Pub:1cationsn ·r~10 :=-DF: a;v11.:a! ru;11a~. 
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HOW TO USE THE DRUG PRODUCT LISTS 

Key Sections for U.aing the Drug Product Lists 
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HIGHLIGI-HS {W PRESCRIBING INFORiVLHION 

These highlights do not indude all tile information m,,,dcd to use RECLAST 
,afely and effectively. See foll presuihing infonm1tion for RECLAST. 

Reda'it'~ (zoledmnk add) Injection 
Initial U.S. Approval: 2001 

----RECENT MAJOR CHANGEl'I-:·------

Indications and lJ sage ( 1 .6) 04/2013 

----lNDJCATlONS AND USAGE-----­

Reclast is a bisphosphonate indicated for: 
oi Treatn1ent and prevention of postlnenopausaJ osteoporosis ( J. _!, _:_ ) ) 

°' Treatrnent to jncrease bone rnass in rnen witJ1 osteoporosis ( _! .3) 
°' Treatrnent and prevention of glucocortjcojd-1nduced osteoporosjs (1 ,~) 
0 Treatment of Pagefs disease o.fbone in men and \Vornen (J .5) 

Lirflitations ofllse 
Optimal duration of use has not been determined. For patients at low-risk for 
fracture) consider drug disf:orninuation a.fteJ 3 to 5 years of use (J .6) 

------------DOSAGE AND ADMlNISTR.ATlON--­

Infusion given intravenously over no less than 15 minutes: 
~ Treatn1ent of postmenopausal osteoporos]s C! :Z); treatlnent to ]ncrease bone 
rnass in men \,vith osteoporosis (2A): treahnent and prevention of glucocorticoid-­
j;,duced osteoporosis (?.5): 5 n1g once a yeax 
°' Prevention ofpostlnenopausaJ osteoporosis: 5 1ng on~~e eve1y 2 years(.},-:;,) 
0 Treatment of Pagefs disease o.fbone: a single 5 mg infusion. Patients should 
recejve 1500 1ng elen1entaJ cakium and 800 international unjts vjtainin D daily 
(2.6) 

-----------DOSAGE FORMS 1'11'>/D STRENGTHS------------

5 111g jn a 100 1nL ready-to-infuse solut]on (~~) 

------CONTRAJNDICATJON~, -----

~ HypocalcenUa ( 4) 

10 Patients '}/ith ~~reatjnine clearance Jess than 35 rni,/rrJjn and in those '}/ith 
evidence of acute renaJ i1npairment (4, S .. ~) 
~ Hypersensitivity to any con1ponent of Rec last ( ,\ C.:Z) 

-----------WARNINGS AND PRECAUTIONS------------

ie Products Containing Same Active lngredient: Patients receiving Zon1eta 
should not receive Reclast ( 5 l) 

:FULL PRESCRHUNG INH)RMATIOJ\i: CONTENTS* 
1 INDICATIONS A1""1D USAGE 

J. l Treatn1ent of Osteoporosj:, in PostlnenopausaJ V./ on1en 
L2 Prevention ofOsteopornsis in Postmenopausal \Vomen 
l .3 Osteoporosrn in Jvien 
l A Glucocorticoid-Induced Osteoporosis 
J .5 Pagefs Djsease of Bone 
J .6 lmportant Limitations of Use 

2 DOSAGE A1""1D ADMINISTRATION 
2.1 Important Administration Instructions 
2.2 Treatment of Osteoporosis in Postmenopausal \Vomen 
2.~~ Preventjon of Osteoporosjs 1n PostrnenopausaJ \Vo;nen 
2.4 Osteoporosis in Men 
LS 'freatment and Pievention ofGlucocorticoid--lnduced Osteopornsis 
2.6 Txeatn1ent of Pagef:, Disease of Bone 
2.7 Laborato1y Testing and Oral Exmnination Prior 1o ,A.drninistra1ion 
2.8 Calcium and Vitamin D Supplementation 
2.9 Method of Administration 

3 DOSAGE "FORMS AND STRENGTHS 
4 CONTR.AlNDICATlONS 
5 WAlli""iINGS AND PRECAUTIONS 

5.1 Dmg Products with Same Active lngredient 
5.2 Hypocalcemia and Mineral Metabolism 
5.3 Renal IrnpajrrrJent 
SA Osteonecrosis of the Jaw 
5.5 Atypical Subtrnchanteric and Diaphyseal Femornl Fra,tmes 
5.6 Pregnancy 
5,7 Musculoskeletal Pain 
5.8 Patjents v;,rjth AsrJnna 

6 ADVERSE REACTIONS 
6.1 Clinical Studies Expeneu,~e 
6.2 Post-Marketing Experience 

7 DRUG INTERACTIONS 

~ Hvpocaicemia may worsen during treatment Patients must be adequately 
supplemented with cakium and vitamin D (_': i) 
QI Renal In~pairrnent: A. single dose should not exceed 5 rng and the duration of 
j;,fusion should be no Jess than J 5 rrJjnutes. Renal toxjcjty rnay be greater in 
patients with underlying renal impairment or with other risk factors, including 
advanced age or dehydratjon. l\1onitor creatinine clearan~~e befi)re ea~~h dose er 7, 
s.~~; 
~ Oswonecrosis of the Jaw (ONJ) has been repo1ied. All patients should have a 
routine oral exam by the prescriber prior to treatment (5. 01) 

QI .A(ypical Femur Fractures have been reported. Patients with thigh or groin 
pain should be evaluated lo rule out a femoral fracture (5.5) 
QI Pregnancy: Reclast can cause fetal harn1" Vi omen of childbeaiing potential 
shcru1d be advised c;,(\ ?._:) 
°' Severe Bone, Joint, and 1"14uscle Pain ;nay occus. \\'ithhold future doses of 
Rec last if severe sy111ptoms occur (S.'7) 

-.. -- .. -- .. -.. -- .. -.. -- .. -ADVERSE REACTIONS-.. -- .. _ .. __ .. __ .. _ .. __ .. _ .. __ 

The rn.ost conunon adverse reacllons (greater than 1()'~{1) \Vere pyrexia) rnyaJgja, 
headache, arthrnlgia, pain in extremity (fd ). Other important adverse reactions 
\Vere iht-like illness5 nausea~ vorrllting~ diarrhea (6.2)J and eye inflan:nnation 
(6.i). 

To rqim-t SUSPECTED ADVERSE REACTIONS, contact Nnnrtis 
Plll1rmaceutkal, Cnrp,m1tion at 1-888 .. 669-6682 (;r FDA at 1-800-FD.A-1088 

-----DRUG INTERACTIONl'I-:·------

ie ;-\111inoglycosides: l\1ay lo\veI serum cakium for prolonged periods (':-1. l) 
10 Loop djuxetKs: l\1ay incxease risk ofhypocakernja (7,?) 
10 Nephrotoxic chugs: Use -with caution (7 3) 
10 Dn1gs prirnarily excreted by the kidney: Exposure rr1ay be increased v.ri th 
renal j;npajJrrJent. Jvfonjtor sennn creatinine in patjents at risk (7 .4) 

------------USE JN SPECfFlC POPULATIONS----­

Nursing Mothers: Reclast should not be given to nursing women (fU) 

Pediau-jc T_Tse: Not jndjcated for use in fK;::djatric patients {8.4) 
Geriatric Use: Special care to monitor renal fonction (S.5) 

See 17 for PATIENT COUNSELING INFORMATION and Medicafom 
Guide 

8 

10 
H 
12 

B 

14 

7.1 Aminoglycosides 
7.2 Loop Dimetics 
7.3 Nepluotoxic Drugs 
7.4 Drugs Pl-irnarily Excreted by the Kidney 
USE lN SP.ECJFJC POPULATIONS 
8.1 Pregnancy 
3.3 Nursing Jviothers 
8.4 Pediatric Use 
8,5 Geriatric lJse 
8.6 Renal Impairment 
8.7 Hepatic Impairment 
OVEIIDOSAGE 
DESCRIPTION 
CLINICAL PHARMACOLOGY 
l 2.. J Mechanism of Action 
12.2 Pharmacodynamics 
J 2.3 Pharrnacokjnetics 
NOJ\iCUNICAL TOXICOLOGY 

Rcvi:wd: 04/2013 

13, 1 Can~1nogenesis, ~1urngenesis) lrnpajnnent of Fe1ijlity 
\3.2. Animal Pharmacology 
13.3 Reproductive and Developmental Toxicology 
CLINICAL STUDIES 
14.1 Treatment of Postmenopausal Osteoporosis 
14,2 Prevention of Postrnenopausal Osteopoxosis 
\11.3 Osteoporosis in Men 
14.4 Treatment and Prevention of Glu,<xmticoid-Induced Osteoporosis 
J 4.5 Treatment of Pagefs Disease of Bone 
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 

1.1 Treatment of Osteoporosis in Postmenopausal Women 

Reclast is indicated for treatment of osteoporosis in postmenopausal women. ln postmenopausal women with 
osteoporosis, diagnosed by bone mineral density (BMD) or prevalent vertebral fracture, Reclast reduces the incidence of 
fractures (hip, vertebral and non-vertebral osteoporosis-related fractures). In patients at high risk of fracture, defined as a 
recent low-trauma hip fracture, Reclast reduces the incidence of nevv· clinical fractures [see Clinical Studies (U. l)]. 

l.2 Prevention of Osteoporosis in Postmenopausal Women 

Reclast is indicated for prevention of osteoporosis in postmenopausal women [see Clinical Studies (14.2)]. 

13 Osteoporosis in Nlen 

Reclast is indicated for treatment to increase bone mass in men with osteoporosis [see Clinical Studies (14.3)]. 

J A Glucocortkoid-Induced Osteoporosis 

Reclast is indicated for the treatment and prevention of glucocorticoid-induced osteoporosis in men and women who are 
either initiating or continuing systemic glucocorticoids in a daily dosage equivalent to 7.5 mg or greater of prednisone and 
who are expected to remain on glucocorticoids for at least 12 months [see Clinical Studies (14.4)]. 

l .5 Paget's Disease of Hone 

Reclast is indicated for treatment of Paget's disease of bone in men and women. Treatment is indicated in patients with 
Paget' s disease of bone ,vith elevations in serum alkaline phosphatase of two times or higher than the upper limit of the 
age-specific nomrnl reference range, or those who are symptomatic, or those at risk for complications from their disease 
[see Clinical Studies (14.5)]. 

1.6 Important Limitations of Use 

The safety and effectiveness of Reclast for the treatment of osteoporosis is based on clinical data of three years duration. 
The optimal duration of use has not been determined. All patients on bisphosphonate therapy should have the need for 
continued therapy re-evaluated on a periodic basis. Patients at low-risk for fracture should be considered for dntg 
discontinuation after 3 to 5 years of use. Patients vvho discontinue therapy should have their risk for fracture re-evaluated 
periodically. 

2 DOSAGE AND ADMINISTRATION 

2.1 Important Administration Instructions 

Reclast injection must be administered as an intravenous infusion over no less than 15 minuteso 

e Patients must be appropriately hydrated prior to administration of Recla st [see Vflarnings and Precautions (5. 3) J. 

e Parenteral dntg products should be inspected visually for particulate matter and discoloration prior to administration, 
whenever solution and container permit. 

e Intravenous infusion should be followed by a l Om L nonnal saline flush of the intravenous line. 

e Administration of acetaminophen following Reclast administration may reduce the incidence of acute-phase reaction 
symptoms. 

2.2 Treatment of Osteoporosis in Postmenopausal Women 

The recommended regimen is a 5 mg infusion once a year given intravenously over no less than 15 minutes, 

2.3 Prevention of Osteoporosis in Postmenopausal Women 

The recommended regimen is a 5 mg infusion given once every 2 years intravenously over no less than 15 minutes. 

2.4 Osteoporosis in Men 

The recommended regimen is a 5 mg infusion once a year given intravenously over no less than 15 minutes. 

2.5 Treatment and Prevention of Glucocortkoid-I nduced Osteoporosis 

The recommended regimen is a 5 mg infosion once a year given intravenously over no less than 15 minutes. 
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2.6 Treatment of Paget's Disease of Bone 

The recommended dose is a 5 mg infusion. The infusion time must not be less than 15 minutes given over a constant 
infusion rate. 

Re-treatment of Puget's Diseuse 

After a single treatment with Reclast in Paget's disease an extended remission period is observed. Specific re-treatment 
data are not available. However, re-treatment with Reclast may be considered in patients who have relapsed, based on 
increases in semm alkaline phosphatase, or in those patients who failed to achieve normalization of their senm1 alkaline 
phosphatase, or in those patients with symptoms, as dictated by medical practice. 

2o7 Laboratory Testing and Oral Examination Prior to Administration 

111 Prior to administration of each dose of Reclast, obtain a semm creatinine and creatinine clearance should be 
calculated based on actual body Vv'eight using Cockcroft-Gault formula before each Reclast dose. Reclast is 
contraindicated in patients \vith creatinine clearance less than 35 mL/min and in those with evidence of acute renal 
impairment A 5 mg dose of Reclast administered intravenously is recommended for patients with creatinine 
clearance greater than or equal to 35 mL/min. There are no safety or efficacy data to support the adjustment of the 
Reclast dose based on baseline renal function. Therefore, no close adjustment is required in patients with CrCl greater 
than or equal to 35 mL/min [see Contraindications (4), Warnings and Precautions (5.3)]. 

e A routine oral examination should be performed by the prescriber prior to initiation of Rec last treatment [see 
i'Varnings and Precautions (5.4)]. 

2.8 Calcium and Vitamin D Supplementation 

e Instruct patients being treated for Paget's disease of bone on the importance of calcium and vitamin D 
supplementation in maintaining semm calcium levels, and on the symptoms ofhypocalcemia. All patients should take 
1500 mg elemental calcium daily in divided doses (750 mg two times a day, or 500 mg three times a day) and 800 
international units vitamin D daily, particularly in the 2 weeks following Rec last administration [see fflarnings and 
Precautions (5.2)]. 

111 Instruct patients being treated for osteoporosis to take supplemental calcium and vitamin D if their dietary intake is 
inadequate. An average of at least 1200 mg calcium and 800-1000 international units vitamin D daily is 
recommended. 

2.9 Method of Administration 

The Reclast infusion time must not be less than 15 minutes given over a constant infusion rate. 

The Lv. infusion should be followed by a 10 mL normal saline flush of the intravenous line. 

Reclast solution for infusion must not be allowed to come in contact with any calcium or other divalent cation-containing 
solutions, and should be administered as a single intravenous solution through a separate vented infusion line. 

If refrigerated, allow the refrigerated solution to reach room temperature before administration. After opening, the 
solution is stable for 24 hours at 2°C---8°C (36°F - 46°f) [see How Supplied/Storage and Handling (16) J. 
3 DOSAGE FORMS AND STRENGTHS 

5 mg in a 1 00 mL ready to infuse solution. 

4 CONTRAINDICATIONS 

Rec last is contraindicated in patients with the follO\ving conditions: 

,i, Hypocalcemia [see fflarnings and Precautions (5.2)] 

,i, Creatinine clearance less than 35 mL/min and in those with evidence of acute renal impairment due to an increased 
risk of renal failure [see Warnings and Precautions (5.3)]. 

111 Knov,m hypersensitivity to zoledronic acid or any components of Reclast. H:nJersensitivity reactions including 
miicaria, angioedema, and anaphylactic reaction/shock have been reported [see Post--lvfarketing Experience (6. 2)l 
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5 WARNINGS AND PRECAUTIONS 

5.1 Drug Products with Same Active Ingredient 

Rec last contains the same active ingredient found in Zometa, used for oncology indications, and a patient being treated 
vvith Zometa should not be treated with Rec last. 

5o2 Hypocalcemia and Mineral Metabolism 

Pre-existing hypocalcemia and disturbances of mineral metabolism ( e.g., hypoparathyroidism, thyroid surgery, 
parathyroid surgery; malabsorption syndromes, excision of small intestine) must be effectively treated before initiating 
therapy with Reclast. Clinical monitoring of calcium and mineral levels (phosphorus and magnesium) is highly 
recommended for these patients [see Contraindications (4)]. 

Hypocalcemia following Reclast administration is a significant risk in Paget's disease. All patients should be instrncted 
about the symptoms of hypocalcemia and the imponance of calcium and vitamin D supplementation in maintaining serum 
calcium levels [see Dosage and Administration (2. 8), Adverse Reactions (6.1 ), b1/ormation for Patients (17)]. 

AH osteoporosis patients should be instrncted on the importance of calcium and vitamin D supplementation in maintaining 
sernm calcium levels [see Dosage and Ad.ministration (2.8), Adverse Reactions (6.1), Injcirmation }cir Patients (17)]. 

5.3 Renal Irnpairment 

A single dose of Reclast should not exceed 5 mg and the duration of infosion should be no less than 15 minutes [see 
Dosage and Administration (2)]. 

Reclast is contraindicated in patients with creatinine clearance less than 35 mL/min and in those v,rith evidence of acute 
renal impairment [see Contraindications (4)]. If history or physical signs suggest dehydration, Redast therapy should be 
withheld until nonnovokmic status has been achieved [see Post-_Marketing Experience (6.2)]. 

Reclast should be used with caution in patients with chronic renal impairment. Acute renal impairment, including renal 
failure, has been observed following the administration of zoledronic acid, especially in patients with pre-existing renal 
compromise, advanced age, concomitant nephrotoxic medications, concomitant diuretic therapy, or severe dehydration 
occurring before or after Reclast administration. Acute renal failure (ARF) bas been observed in patients after a single 
administration. Rare reports of hospitalization and/or dialysis or fatal outcome occurred in patients ,vith underlying 
moderate to severe renal impainnent or with any of the risk factors described in this section [see Post-A1arketing 
Experience (6.2)]. Renal impaim1ent may lead to increased exposure of concomitant medications and/or their metabolites 
that are primarily renally excreted [see Drug Interactions (7.4)]. 

Creatinine clearance should be calculated based on actual body weight using Cockcroft--Gault formula before each Reclast 
close. Transient increase in sernm creatinine may be greater in patients with impaired renal function; interim monitoring of 
creatinine clearance should be perfonned in at-risk patients. Elderly patients and those receiving diuretic therapy are at 
increased risk of acute renal failure. These patients should have their fluid status assessed and be appropriately hydrated 
prior to administration of Rec last, Reclast should be used with caution with other nephrotoxic drugs [see Drug 
Interactions (7.3)]. Consider monitoling creatinine clearance in patients at-risk for ARF who are taking concomitant 
medications that are primarily excreted by the kidney [see Drug interactions (7.4)]. 

5A Osteonecrosis of the ,hrw 

Osteonecrosis of the jaw (ONJ) has been reported in patients treated with bisphosphonates, including zoledronic acid. 
l'vlost cases have been in cancer patients treated with intravenous bisphosphonates undergoing dental procedures. Some 
cases have occurred in patients with postmenopausal osteoporosis treated with either oral or intravenous bisphosphonates. 
A routine oral examination should be performed by the prescriber prior to initiation of bisphosphonate treatment. A dental 
examination with appropriate preventive dentistry should be considered prior to treatment v,rith bisphosphonates in 
patients with a history of concomitant risk factors (e.g., cancer, chemotherapy, radiotherapy, corticosteroids, poor oral 
hygiene, pre-existing dental disease or infection, anemia, coagulopathy). 

While on treatment, patients with concomitant risk factors should avoid invasive dental procedures if possible. For 
patients who develop ONJ while on bisphosphonate therapy, dental surgery may exacerbate the condition. For patients 
requiring dental procedures, there are no data available to suggest whether discontinuation of bisphosphonate treatment 
reduces the risk of ONl The clinical judgment of the treating physician should guide the management plan of each patient 
based on individual benefit/risk assessment [see AliFerse Reactions (6.1)]. 
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5.5 Atypical Subtrochanteric and Diaphyseal Femoral Frn{'.tures 

Atypical, low-energy, or low trauma fractures of the femoral shaft have been reported in bisphosphonate--treated patients. 
These fractures can occur anywhere in the femoral shaft from just below the lesser trochanter to above the supracondylar 
flare and are transverse or shmi oblique in orientation vvithout evidence of comminution. Causality has not been 
established as these fractures also occur in osteoporotic patients who have not been treated with bisphosphonates. 

Atypical femur fractures most commonly occur with minimal or no trauma to the affected area. They may be bilateral and 
many patients report prodromal pain in the affected area, usually presenting as dull, aching thigh pain, weeks to months 
before a complete fracture occurs. A number ofreports note that patients were also receiving treatment with 
glucoc01iicoids (e.g., prednisone) at the time of fracture. 

Any patient with a history of bisphosphonate exposure who presents with thigh or groin pain should be suspected of 
having an atypical fracture and should he evaluated to rule out an incomplete femur fracture. Patients presenting with an 
atypical femur fracture should also be assessed for symptoms and signs of fracture in the contralateral limb. Intenuption 
of bisphosphonate therapy should be considered, pending a risk/benefit assessment, on an individual basis. 

506 Pregnancy 

RECLAST SHOULD NOT BE USED DURING PREGNANCY. Reclast may cause fetal harm when administered to a 
pregnant woman. lf the patient becomes pregnant while taking this drug, the patient should be apprised of the potential 
harm to the fetus. Women of childbearing potential should be advised to avoid becoming pregnant while on Reclast 
therapy [see Use in S'pecific Populations (8. l)]. 

5. 7 Musculoskeletal Pain 

In post-marketing experience, severe and occasionally incapacitating bone, joint, and/or muscle pain have been 
infrequently reported in patients taking bisphosphonates, including Rec last. The time to onset of symptoms varied from 
one day to several months after starting the drug. Consider withholding future Reclast treatment if severe symptoms 
develop. Most patients had relief of symptoms after stopping. A subset had recurrence of symptoms when rechallenged 
with the same drug or another bisphosphonate [see A.dverse Reactions (6.2)]. 

5.8 Patients with Asthma 

While not observed in clinical trials with Reclast, there have been reports of bronchoconstriction in aspirin·-sensitive 
patients receiving bisphosphonates. Use Reclast with caution in aspirin-sensitive patients. 

6 ADVERSE REACTIONS 

601 Clinical Studies Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials 
of a dmg cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed 
in practice. 

Treatment of Osteoporosis in Postmenopausal \Vomen 

The safety ofReclast in the treatment of postmenopausal osteoporosis was assessed in Study 1, a large, randomized, 
double-blind, placebo-controlled, multinational study of 7736 postmenopausal women aged 65-89 years with 
osteoporosis, diagnosed by bone mineral density or the presence of a prevalent vertebral fracture. The duration of the trial 
was three years with 3862 patients exposed to Reclast and 3852 patients exposed to placebo administered once annually 
as a single 5 mg dose in 100 mL solution infosed over at least 15 minutes, for a total of three doses. All women received 
1000 to 1500 mg of elemental calcium plus 400 to 1200 international units of vitamin D supplementation per day. 

The incidence of all-cause mortality was similar between groups: 3.4?,i; in the Reclast group and 2.9%, in the placebo 
group. The incidence of serious adverse events was 29.2% in the Reclast group and 30.1 (}o in the placebo group. The 
percentage of patients who withdrew from the study due to adverse events was 5.4% and 4.8(1/o for the Reclast and placebo 
groups, respectively. 

The safety ofReclast in the treatment of osteoporosis patients with a recent (within 90 days) low-trauma hip fracture was 
assessed in Study 2, a randomized, doubk-blind, placebo-controlled, multinational endpoint-driven study of 2127 men 
and women aged 50-95 years; l 065 patients were randomized to Reclast and l 062 patients were randomized to placebo. 
Reclast was administered once annually as a single 5 mg dose in l 00 mL solution infused over at least 15 minutes. The 
study continued until at least 211 patients had a confirmed clinical fracture in the study population who were follm:ved for 
an average of approximately 2 years on study drng. Vitamin D levels were not routinely measured but a loading dose of 
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vitamin D (50,000 to 125,000 international units orally or IM) was given to patients and they were started on l 000 to 1500 
mg of elemental calcium plus 800 to 1200 international units of vitamin D supplementation per day for at least 14 days 
prior to the study drng infusions. 

The incidence of all-cause m01iality ,:vas 9.6?,o in the Redast group and 13.3''1o in the placebo group. The incidence of 
serious adverse events was 38.3%, in the Reclast group and 41,3!;;) in the placebo group. The percentage of patients who 
withdrew from the study due to adverse events was 5.3%, and 4.7%, for the Reclast and placebo groups, respectively. 

Adverse reactions reported in at least 2%) of patients with osteoporosis and more frequently in the Rec last-treated patients 
than placebo-treated patients in either osteoporosis trial are shovv'TI belovv in Table 1. 
Table L Adverse Reactions Occurring ln greater th:m or eqm1l to 2.0%, of Patients with Osteoporosis :md More Frequently Hmu ia Placebo­

Treated P:1ticnts 

System Organ Class 

Blood and the Lymphatic System Disorders 
Anemia 

Metaboli~m and Nutrition Disorders 
Dehydration 
fkriorexia 

Nervous System Disorders 
Headache 
Dizziness 

Ear aad Labyrinth Disorders 
Ver1igo 

Cardiac Disorders 
Atrial Fibrillation 

Vascular Disorders 
Hypertension 

Gastrointestinal Disorders 
Nausea 
Diarrhea 
Vomiting 
Abdominal Pain Upper 
Dyspepsia 

Musculoskeletal, Connective Tissue and Rone Disorders 
Artbralgia 
Myalgia 
Pain in Extremity 
Shoulder Pain 
Bone Pain 
Neck Pain 
Muscle Spasms 
Osteoarthritis 
Musculoskcletal Pain 

General Disorders and Administrative Site Conditions 
Pyrexia 
Int1uenza-like Illness 
fatigue 
Chills 
Asthenia 
Peripheral Edema 
Pain 
Malaise 
H ypel1hen11i a 
Chest Pain 

I nvestigafoms 
Creatinine Renal Clemance Decreased 

Study J 
SmgIV 
Reclast Placebo 

once per year 
'~'o 

(N=3862) 

4.4 

0.6 
2.0 

12.4 
7.6 

4.3 

2.4 

12.7 

8.5 
6.0 
4.6 
4.6 
4.3 

23.S 
l l.7 
11.3 
6.9 
5.8 
4.4 
3.7 
9.1 
0.4 

l 7,9 
8.8 
5.4 
5.4 
5.3 
4.6 
3.3 
2.0 
0.3 
l.3 

2.0 

once per year 
~·~ 

(N=3852) 

3.6 

0.6 
1.1 

8.1 
6.7 

4.0 

l.9 

12.4 

5.2 
5.6 
3.2 
3.1 
4.0 

20.4 
3.7 
9.9 
5.6 
2.3 
3.8 
3.4 
9.7 
0.3 

4.6 
2.7 
3.5 
l.O 
2.9 
4.2 
l.3 
1.0 

<O.J 
1.1 

2.4 

Studv 2 
5 mg IV 
Reclast Placebo 

once per year once per year 

(N=1054) 

5.3 

2.5 
1.0 

3.9 
2.0 

l.3 

2.8 

6.8 

4.5 
5.2 
3.4 
0.9 
l.7 

J 7,9 
4.9 
5.9 
0.0 

1.4 
1.5 
5.7 
3.1 

8.7 
0.8 
2.1 
l.5 
3.2 
5.5 
l.5 
l. l 
2.3 
2.4 

2.1 

(N=l057) 

5.2 

2.3 
LO 

2.5 
4.0 

l 7 

2.6 

5.4 

4.5 
4.7 
3.4 
].5 

L6 

18.3 
2.7 
4.8 
0.0 
1.0 
l.l 
l 7 

4.5 
L2 

3. l 
0.4 
1.2 
0.5 
3.0 
5.3 
0.5 
0.5 
0.3 
LS 

L7 
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Renal lmpuirment 

Treatment with intravenous bisphosphonates, including zoledronic acid, has been associated with renal impairment 
manifested as deterioration in renal function (i.e., increased serum creatinine) and in rare cases, acute renal failure. Tn the 
clinical trial for postmenopausal osteoporosis, patients with baseline creatinine clearance less than 30 mL/min (based on 
actual body weight), urine dipstick greater than or equal to 2+ protein or increase in sernm creatinine of greater than 0.5 
mg/dL during the screening visits were excluded. The change in creatinine clearance (measured annually prior to closing) 
and the incidence of renal failure and impairment was comparable for both the Rec last and placebo treatment groups over 
3 years, including patients with creatinine clearance between 30-60 mL/min at baseline. Overall, there vv·as a transient 
increase in serum creatinine observed vvithin 10 days of dosing in 1.8?,o of Rec last-treated patients versus 0.8% of 
placebo-treated patients which resolved without specific therapy [see 11'arnings and Precautions (5.3)]. 

Acute Phase Reaction 

The signs and symptoms of acute phase reaction occuned in Study 1 following Reclast infusion including fever (l 8'%), 
myalgia (9%), flu-like symptoms (8?,,;)), headache (7%), and arthralgia (7%). The majority of these symptoms occurred 
,vithin the first 3 days following the dose of Reclast and usually resolved within 3 days of onset but resolution could take 
up to 7-14 days. In Study 2, patients without a conirnindication to acetaminophen were provided with a standard oral dose 
at the time of the IV infusion and instructed to use additional acetaminophen at home for the next 72 hours as needed. 
Rec last \Vas associated with fewer signs and symptoms of a transient acute phase reaction in this trial: fever (T%) and 
arthralgia (3%). The incidence of these symptoms decreased with subsequent doses of Reclast. 

Laboratory Findings 

In Study 1, in women with postmenopausal osteoporosis, approximately 0.2':it~ of patients had notable declines of serum 
calcium levels (less than 7.5 mg/dL) following Rec last administration. No symptomatic cases of hypocalcemia were 
observed. In Study 2, following pre-treatment with vitamin D, no patients had treatment emergent serum calcium levels 
below 7.5 mg/dL. 

Injection Site Reactions 

In the osteoporosis trials, local reactions at the infusion site such as itching, redness and/or pain have been reporied in 0% 
to o.n·o of patients follmving the administration of Reclast and 0% to 0.5% of patients following administration of 
placebo. 

Osteonecrosis of the Juu, 

In the postmenopausal osteoporosis trial, Study 1, in 7736 patients, after initiation of therapy, symptoms consistent with 
ONJ occurTed in one patient treated with placebo and one patient treated with Reclast. Both cases resolved after 
appropriate treatment [see Warnings and Precautions (5.4)]. No reports of osteonecrosis of the jaw were rep01ied in either 
treatment group in Study 2. 

Atrial Fibrillation 

In the postmenopausal osteoporosis trial, Study 1, adjudicated serious adverse events of atrial fibrillation in the zoledronic 
acid treatment group occurred in 1.3% of patients (50 out of 3862) compared to 0.4%) (17 out of 3852) in the placebo 
groupo The overall incidence of all atrial fibrillation adverse events in the zoledronic acid treatment group was reported in 
2S;;o of patients (96 out of3862) in the Reclast group vs. 1.9% of patients (75 out of3852) in the placebo group. Over 
90'}{; of these events in both treatment groups occurred more than a month after the infusion. In an ECG sub-study, ECG 
measurements were performed on a subset of 559 patients before and 9 to 11 days after treatment. There was no 
difference in the incidence of atrial fibrillation betv,reen treatment groups suggesting these events were not related to the 
acute infusions. In Study 2, adjudicated serious adverse events of atrial fibrillation in the zoledronic acid treatment group 
occurred in 1.0% of patients (11 out of 1054) compared to 1.2(:--o (13 out of 1057) in the placebo group demonstrating no 
difference between treatment groups. 

Ocular Adverse Events 

Cases of iritis/uveitis/episcleritis/conjunctivitis have been reported in patients treated with bisphosphonates, including 
zoledronic acid. In the osteoporosis trials, l (less than 0.1'}{;) to 9 (0.2%) patients treated with Reclast and O (0%) to l (less 
than 0.1 %) patient treated with placebo developed iritis/uveitis/episcleritis. 
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Prevention of Osteoporosis in Postmenopam:al "\Vomen 

The safety ofReclast in postmenopausal women with osteopenia (low bone mass) was assessed in a 2-year randomized, 
multi-center, double-blind, placebo-controlled study of 581 postmenopausal \vomen aged greater than or equal to 45 
years. Patients were randomized to one of three treatment groups: ( 1) Rec last given at randomization and Month 12 
(n=198); (2) Reclast given at randomization and placebo at Month 12 (n=l81): and (3) placebo given at randomization 
and Month 12 (n=202). Redast was administered as a single 5 mg dose in 100 mL solution infused over at least 15 
minutes. All women received 500 to 1200 mg elemental calcium plus 400 to 800 international units vitamin D 
supplementation per day. 

The incidence of serious adverse events was similar for subjects given (1) Rec last at randomization and at Month 12 
(l0H>o), (2) Reclast at randomization and placebo given at Month 12 (9.4%), and (3) placebo at randomization and at 
Month 12(11.4'}{;). The percentages of patients who withdrew from the study due to adverse events were 7.1 %, 7.2%), and 
3.0°/o in the two Reclast groups and placebo group, respectively. Adverse reactions reported in at least 2(1/o of patients with 
osteopenia and more frequently in the Reclast-treated patients than placebo-treated patients are show-n in Table 2. 

Table 2. Adverse Reactions Occurring in greater than or equal to 2%, of Patients with Osteopenia and More Frequently than in Placebo­
Treated Patients 

System Organ Class 
Metabolism and nutrition disorders 

Anorexia 
Nervous system disorders 

Headache 
Dizzbess 
Hypoestbesia 

Ear and labyrlnth dlsordcrs 
Vertigo 

Va~cular disorders 
Hypertension 

Gastrointestinal disorders 
Nausea 
Dia1Thca 
Vomiting 
Dyspepsia 
Abdominal pain* 
Cons•ir·0t i,w1 

Abdominal discomf01t 
Abdominal dis1ension 

Skin and subcutaneous tissue disorders 
Rash 

Musculoskeletal and connective tissue di~order~ 
Arthralgia 
J'vlyalgia 
Back pain 
Pain in extremity 
Muscle spasms 
Musculoskeletal pain** 
Bone pain 
Neck pain 
i\rthriris 
Joint stiffness 
Joint swelling 
Flank pain 
Pain in jaw 

5 mg lV Reclast 
Once Per Y car 

(n=l9S) 

2.0 

14.6 
7.6 
5.6 

2.0 

5 ] 

17.7 
8.1 
7.6 
7.l 
8.6 
6.6 
2.0 
2.0 

3.0 

27.3 
19.2 
18.2 
11.l 
5.6 
8.l 
5. l 
5.l 
4.0 
3.5 
3.0 
2.0 
2.0 

5 mg lV Reclast 
Once 

(n=l81) 

0.6 

20.4 
6.1 
2.2 

l 
,, 
,/ 

11.6 
6.6 
5.0 
6.6 
6.6 
7.2 
1.1 
0.6 

2.2 

18.8 
22.7 
16.6 
l6.0 
2.8 
7.2 
3.3 
6.6 
2.2 
1.1 
0.6 
0.6 
3.9 

Placebo 
once per year 

(n=202) 

0.0 

11.4 
3.5 
2.0 

l.O 

6.9 

7.9 
7.9 
4.5 
5.0 
7.9 
6.9 
0.5 
0.0 

2.5 

19.3 
6.9 
l 19 
9.9 
5.0 
7.9 
l.O 
5.0 
l.5 
2.0 
0.0 
0.0 
2.5 
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Geaernl disorders and :1dministrntion site 
rnndiifons 

Pain 
Pyrexia 
Chills 
Fatigue 
Astbenia 
Peripheral edema 
Non-cardiac chest pa.in 
Infiuenza--like illness 
Malaise 

24.2 
2L7 
18.2 
14.6 
6.1 
5.6 
3.5 
1.5 
1.0 

14.9 
21.0 
18.2 
9.9 
2.8 
3.9 
"~ I,/ 

3.3 
2.2 

* Combined abdominal pain, abdominal pain upper, and abdominal pain lower as one ADR 
** Combined rnusculoske1etal pain and musculoskeletal chest pain as one ADR 

Ocular Adverse Events 

3.5 
4.5 
3.0 
4.0 
l.O 
3.5 
3.0 
2.0 
0.5 

Cases of iritis/uveitis/episcleritis/conjunctivitis have been reported in patients treated with bisphosphonates, including 
zoledronic acid. In the osteoporosis prevention trial, 4 (1. B·o) patients treated ,vith Reclast and 0 (0';,-o) patients treated 
with placebo developed iritis/uveiiis. 

Acute Phase Reaction 

In patients given Reclast at randomization and placebo at Ivlonth 12, Reclast was associated with signs and symptoms of 
an acute phase reaction: myalgia (20.4%), fever (19.3'}{;), chills (18.2%), pain (13.8%)), headache (13.3%), fatigue (8.3%)), 
arthralgia (6. l %), pain in extremity (3.9?-o), influenza-like illness (3.3%), and back pain (1.7%), which occurred within the 
first 3 days follO\ving the dose of Reclast The majority of these symptoms were mild to moderate and resolved within 3 
days of the event onset but resolution could take up to 7- 14 days. 

Osteoporosis in Men 

The safety of Reclast in men with osteoporosis or osteoporosis secondary to hypogonadism was assessed in a two year 
randomized, multicenter, double-blind, active controlled group study of 302 men aged 25-86 years. One hundred fifty 
three (153) patients were exposed to Reclast administered once annually with a 5 mg dose in 100 mL infused over 15 
minutes for up to a total of two doses, and 148 patients were exposed to a commercially-available oral weekly 
bisphosphonate (active control) for up to two years. All participants received 1000 mg of elemental calcium plus 800 to 
l 000 international units of vitamin D supplementation per day. 

The incidence of all-cause mortality (. one in each group) and serious adverse events were similar between the Recla st and 
active control treatment groups. The percentage of patients experiencing at least one adverse event was comparable 
between the Reclast and active control groups, with the exception of a higher incidence of post-dose symptoms in the 
Rec last group that occmTed vvithin 3 days after infusion. The overall safety and tolerability of Rec last was similar to the 
active control. 

Adverse reactions rep01ied in at least 2~o of men ,vith osteoporosis and more frequently in the Reclast-ireated patients 
than the active control-treated patients and either (1) not reported in the postmenopausal osteoporosis treatment trial or (2) 
reported more frequently in the trial of osteoporosis in men are presented in Table 3. Therefore, Table 3 should be viewed 
in conjunction with Table 1. 
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Table 3: Adverse Reactions Occurring in greater than or equal to 2'% of Men with Osteoporosis and More Frequently in the Redast-Trcated 
Patients than the Actlve Control-Treated P:1tients and either (1) Not Reported in the Postmenopausal Osteoporosls Treatment Trlal or (2) 

Reported More Frequently in this Tri!il 

System Organ Cla~s 

Nervous System Disorders 
Headache 
Letlrnrgy 

Eye Disorders 
Eye pain 

Cardiac Disorders 
Atrial fibrillation 
Palpitations 

Resiiiratory, Thonicic and Mediastinal Disorders 
Dyspnea 
Abdominal pain* 

Skin and Subcutaneous Tissue Disorders 
Hyperhidrosis 

Musculnskeletal, Connective Tissue and Bone 
Disorders 

Myalgia 
Musculoskeletal pain** 
Musculoskeletal stiffness 

Renal and IJrimiry Disorders 
Blood creatinine increased 

General Disorders and Administrative Site 
Conditions 

Fatigue 
Pain 
Chills 
Influenza-like illness 
Malaise 
Acu1e phase reaction 

Investigations 
C-reactive protein increased 

5 mg IV Redast 
once per year 

%, 

(N=l53) 

15.0 
3.3 

2.0 

:u 
2.6 

6.5 

7.9 

2.6 

19.6 
l 2.4 
4.6 

2.0 

17.6 
l l.8 
9.8 
9.2 
7.2 

3.9 

4.6 

* Combined abdominal pain, abdominal pain upper, and abdominal pain lower as one ADR 
** Combined nmsculoskeletal pain and musculoskeletal chest pain as one ADR 

Renal impairment 

Active Control 
once weekly 

'% 
(N=l48) 

6.l 
1.4 

0.0 

2.0 
0.0 

4 '7 
,/ 

4] 

2.0 

6.8 
10.8 
0.0 

0.7 

6] 

4 ] 
2.7 
2.0 
0.7 
0.0 

].4 

Creatinine clearance was measured annually prior to dosing and changes in long-term renal function over 24 months were 
comparable in the Reclast and active control groups [see vVarnings and Precautions (5.3)]. 

Acute Phase Reaction 

Reclast was associated with signs and symptoms of an acute phase reaction: rnyalgia ( 17.1 %,), fever (15.7?,i;), fatigue 
(12.4%), arthralgia (11.1%;), pain (10.5%)), chills (9.8%), headache (9.8%), ini1uenza--like illness (8.5%), malaise (5,2%;), 
and back pain (3.3'}{;), which occmTed within the first 3 days following the dose of Recla.st. The majority of these 
symptoms were mild to moderate and resolved within 3 days of the event onset but resolution could take up to 7-14 days. 
The incidence of these symptoms decreased with subsequent doses of Rec last. 

Atrial Fibrillation 

The incidence of all atrial fibrillation adverse events in the Reclast treatment group was 3.3~o (5 out of 153) compared to 
2.0'Vi~ (3 out of 148) in the active control group. Hm:vever, there were no patients with adjudicated serious adverse events 
of atrial fibrillation in the Reclast treatment group. 

Laboratory Findings 

There were no patients who had treatment emergent serum calcium levels belovv' 7.5 mg/dL. 
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Injection Site Reactions 

There were 4 patients (2.6(1/o) on Reclast vs. 2 patients (1.4%) on active control with local site reactions. 

Osteonecrosis of the Jaw 

In this trial there were no cases of osteonecrosis of the jaw [see FVarnings and Precautions (5.4)]. 

Glucocortk~oid-Induced Osteoporosis 

The safety ofReclast in men and women in the treatment and prevention of glucocorticoid--induced osteoporosis was 
assessed in a randomized, multicenter, double-blind, active controlled, strntified study of 833 men and women aged 18-85 
years treated vvith greater than or equal to 7.5 mg/day oral prednisone ( or equivalent). Patients were stratified according to 
the duration of their pre-study c01iicosteroid therapy: less than or equal to 3 months prior to randomization (prevention 
subpopulation), and greater than 3 months prior to randomization (treatment subpopulation), 

The duration of the trial was one year with 416 patients exposed to Reclast administered once as a single 5 mg dose in l 00 
mL infosed over 15 minutes, and 417 patients exposed to a commercially-available oral daily bisphosphonate (active 
control) for one year. All participants received l 000 mg of elemental calcium plus 400 to l 000 international units of 
vitamin D supplementation per day. 

The incidence of all-cause mortality was similar between treatment groups: 0.9% in the Reclast group and 0. 7%:, in the 
active control group. The incidence of serious adverse events was similar between the Reclast treatment and prevention 
groups, 18.4% and 18. l '%, respectively, and the active control treatment and prevention groups, 19.8':it~ and 16.0'Vi~, 
respectively. The percentage of subjects who withdrew from the study due to adverse events was 2.2% in the Reclast 
group vs. 1.4% in the active control group. The overall safety and tolerability were similar between Reclast and active 
control groups with the exception of a higher incidence of post-dose symptoms in the Reclast group that occurred within 3 
days atler infusion. The overall safety and tolerability profile of Reclast in glucocorticoid-induced osteoporosis was 
similar to the adverse events reported in the Rec last postmenopausal osteoporosis clinical trial. 

Adverse reactions repo1ied in at least 2% of patients that were either not reported in the postmenopausal osteoporosis 
treatment trial or reported more frequently in the treatment and prevention of glucocorticoid-induced osteoporosis trial 
included the following: abdominal pain (Reclast 7.5%; active control 5.0%), and musculoskeletal pain (Reclast 3. l %; 
active control l.7%). Other musculoskeletal events included back pain (Reclast 4.3%), active control 6.2%), bone pain 
(Reclast 3. 1'%, active control 2.2%), and pain in the extremity (Reclast 3.1 %, active control 1.2?,o). ln addition, the 
following adverse events occurred more frequently than in the postmenopausal osteoporosis trial: nausea (Reclast 9,6?,,;); 
active control 8.4%), and dyspepsia (Reclast 5.5%,; active control 4.3%). 

Renal Impairment 

Renal function measured prior to dosing and at the end of the 12 month study was comparable in the Rec last and active 
control groups [see Warnings and Precautions (5.3)]. 

Acute Phase Reaction 

Rec last was associated with signs and symptoms of a transient acute phase reaction that was similar to that seen in the 
Reclast postmenopausal osteoporosis clinical trial, 

Atrial Fibrillation 

The incidence of atrial fibrillation adverse events was 0. 7'% (3 of 416) in the Reclast group compared to no adverse events 
in the active control group. All subjects had a prior history ofatrial fibrillation and no cases were adjudicated as serious 
adverse events. One patient had atrial Hutter in the active control group. 

Lahoratm:v Findings 

There were no patients who had treatment emergent serum calcium levels below 7.5 mg/dL. 

Injection Site Reactions 

There were no local reactions at the infos ion site. 

Osteonecrosis of the Jaw 

In this trial there were no cases of osteonecrosis of the jaw [see Warnings and Precautions (5. 4)], 
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Paget's Disease of Bone 

In the Paget's disease trials, two 6-month, double-blind, comparative, multinational studies of 349 men and women aged 
greater than 30 years with moderate to severe disease and with confirmed Pagers disease of bone, 177 patients were 
exposed to Redast and 172 patients exposed to risedronate. Reclast was administered once as a single 5 mg dose in l 00 
mL solution infused over at least 15 minuteso Risedronate was given as an oral daily dose of 30 mg for 2 months. 

The incidence of serious adverse events was 5.1 % in the Reclast group and 6.4(}o in the riseclronate group. The percentage 
of patients who withdrew from the study due to adverse events was 1.7% and l.2~o for the Reclast and risedronate groups, 
respectively. 

Adverse reactions occurring in at least 2%) of the Paget's patients receiving Reclast (single 5 mg intravenous infusion) or 
risedronate (30 mg oral daily dose for 2 months) over a 6-month study period are listed by system organ class in Table 4. 
Table 4. Adverse Reactions Reported in at Least 2%, of Paget's Patienis Receiving Reclast (Single 5 mg intravenous Infusion) or Risednmate 

(0ml 30 mg Daily for 2 Months) Over a 6-Month HiHow-Up Period 

System Or<>an Class 
infection~ and Infestations 

Influenza 
Metabolism and Nutrition Disorders 

[Iypocalcernia 
1\norexia 

Nervous System Di~order~ 
Headache 
Dizziness 
Lethargy 
Paresthesia 

Respiratory, Thoracic and Mediastinal Disorders 
Dyspnea 

Gm;trnintestinal Dlsorders 
Nausea 
Diarrhea 
Constipation 
Dyspepsia 
Abdominal Distension 
Abdominal Pain 
Vomiting 
A bdominai Pain Upper 

Skin :md Subcutaneous Tissue Dlsorders 
Rash 

Mu~culoskeletal, Connective Tissue and Bone Disorders 
Arthrnlgia 
Bone Pain 
Myalgia 
Back Pain 
Musculoskeletal Stiffaess 

Genernl Disorders and Administrntive Site Conditions 
Influenza-like Illness 
Pyrexia 
Fatigue 
Rigors 
Pain 
Peripheral Edema 
Asthenia 

Luboratory Findings 

5 mg IV Reclast 
{Ii/ 
/0 

(N=l77) 

7 

3 
') 

l 1 
9 
5 

9 
6 
6 
5 
2 
2 

3 

9 
9 
7 
4 
2 

l l 
9 
8 
8 
5 
3 
2 

30 mgiday x 2 Months risedrnnate 
%, 

(N = 172) 

5 

2 

JO 
4 

0 

6 
6 
5 
4 

2 
2 

2 

11 
5 
4 

6 

4 

4 

In the Pagei's disease trials, early, transient decreases in serum calcium and phosphate levels were observed. 
Approximately 21% of patients had serum calcium levels less than 8.4 mg/dL 9-11 days following Reclast administration. 

Renul impairment 

In clinical trials in Paget's disease there were no cases of renal deterioration following a single 5 mg 15--minute infusion 
[see if'arnings and Precautions (53)]. 
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Acute Phase Reaction 

The signs and symptoms of acute phase reaction (influenza--like illness, pyrexia, myalgia, arthralgia, and bone pain) were 
reported in 25% of patients in the ReclasHreated group compared to 8(1/o in the risedronate-treated group. Symptoms 
usually occur ,vithin the first 3 days follO\ving Reclast administration. The majority of these symptoms resolved within 4 
days of onset. 

Osteonecrosis of the Jaw 

Osteonecrosis of the javv· has been reported with zoledronic acid [see VVarnings and Precautions (5.4)]. 

6.2 Post-Marketing Experience 

Because these reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably 
estimate their frequency or establish a causal relationship to dmg exposure. 

The following adverse reactions have been identified during post approval use of Rec last: 

Acute Phase Reactions 

Fever, headache, flu-like symptoms, nausea, vomiting, diarrhea, arthralgia, and myalgia. Symptoms may be significant 
and lead to dehydration. 

Acute Renal Failure 

Acute renal failure requiring hospitalization and/or dialysis or with a fatal outcome have been rarely reported. Increased 
serum creatinine was reported in patients with 1) underlying renal disease, 2) dehydration secondary to fever, sepsis, 
gastrointestinal losses, or diuretic therapy, or 3) other risk factors such as advanced age, or concomitant nephrotoxic drugs 
in the post-infusion period. Transient rise in serum creatinine can be correctable with intravenous fluids. 

Allergic Reactions 

Allergic reaction with intravenous zoledronic acid including anaphylactic reaction/shock, urticaria, angioedema, and 
bronchoconstriction have been reported. 

Asthma Exacerbations 

Asthma exacerbations have been reported. 

Hypocalcemia 

Hypocalcemia has been reported. 

Osteonecrosis of the Jan' 

Osteonecrosis of the jaw has been reported. 

Ocular Adverse Events 

Cases of the following events have been repmted: conjunctivitis, iritis, iridocyclitis, uveitis, episcleritis, sderitis and 
orbital inflammation/edema. 

Other 

Hypotension in patients with underlying risk factors has been reported. 

7 DRUG INTERACTIONS 

No in vivo drug interaction studies have been performed for Reclast. In vitro and ex rivo studies shovved low affinity of 
zoledronic acid for the cellular components of human blood. ln vitro mean zoledronic acid protein binding in human 
plasma ranged from 28~o at 200 ng/mL to 53(}o at 50 ng/mL. In vivo studies showed that zokdronic acid is not 
metabolized, and is excreted into the urine as the intact drug. 

7.1 Aminoglycosides 

Caution is advised when bisphosphonates, including zoledronic acid, are administered with aminoglycosides, since these 
agents may have an additive effect to lower semm calcium level for prolonged periods. This effect has not been reported 
in zoledronic acid clinical trials. 
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7.2 Loop Diurctks 

Caution should also be exercised when Reclast is used in combination with loop diuretics due to an increased risk of 
hypocalcemia. 

7.3 Ncphrotoxic Drugs 

Caution is indicated when Reclast is used with other potentially nephrotoxic drugs such as nonsteroidal anti-infiammatory 
drugs. 

7A Drugs Primarily Excreted by the Kidney 

Renal impaimient has been observed following the administration of zoledronic acid in patients with pre--existing renal 
compromise or other risk factors [see Warnings and Precautions (5.3)]. In patients with renal impaim1ent, the exposure to 
concomitant medications that are primarily renally excreted ( e.g., digoxin) may increase. Consider monitoring serum 
creatinine in patients at risk for renal impairment who are taking concomitant medications that are primarily excreted by 
the kidney. 

8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Pregnancy Category D [see Warnings and Precautions (5. 6)]. 

RECLAST SHOULD NOT BE USED DURING PREGNANCY. If the patient becomes pregnant while taking this drug, 
the patient should be apprised of the potential harm to the fetus. Women of childbearing potential should be advised to 
avoid becoming pregnant ,:vhile receiving Rec last. 

Bisphosphonates are incorporated into the bone matrix, from where they are gradually released over periods of weeks to 
years. The extent of bisphosphonate incorporation into adult bone, and hence, the amount available for release back into 
the systemic circulation, is directly related to the total dose and duration of bisphosphonate use. Although there are no 
data on fetal risk in humans, bisphosphonates do cause fetal hmm in animals, and animal data suggest that uptake of 
bisphosphonates into fetal bone is greater than into maternal bone. Therefore, there is a theoretical risk of fetal hann ( e.g., 
skeletal and other abnormalities) if a woman becomes pregnant after completing a course of bisphosphonate therapy. The 
impact of variables such as time between cessation of bisphosphonate therapy to conception space, the particular 
bisphosphonate used, and the route of administration (intravenous versus oral) on this risk has not been established. 

ln female rats given daily subcutaneous doses of zolcdronic acid beginning 15 days before mating and continuing through 
gestation, the number of stillbirths was increased and survival of neonates was decreased at approximately greater than or 
equal to 0.3 times the anticipated human systemic exposure following a 5 mg intravenous dose (based on an AUC 
comparison). Adverse maternal effects were observed in all dose groups at greater than or equal to 0.1 times the human 
systemic exposure following a 5 mg intravenous dose (based on an AUC comparison) and included dystocia and 
periparn.trient mmiality in pregnant rats allowed to deliver. ivfatemal mortality was considered related to (hug-induced 
inhibition of skeletal calcium mobilization, resulting in periparn1rient h1vocalcemia. This appears to be a bisphosphonate 
class effect. 

In pregnant rats given daily subcutaneous dose of zoledronic acid during gestation, adverse fetal effects were observed at 
about 2 and 4 times human systemic exposure follm:ving a 5 mg intravenous dose (based on an AlJC comparison). These 
adverse effects included increases in pre- and post-implantation losses, decreases in viable fetuses, and fetal skeletal, 
visceral, and external malformations. 

In pregnant rabbits given daily subcutaneous doses of zoledronic acid during gestation at doses less than or equal to 0.4 
times the anticipated human systemic exposure follov,ring a 5 mg intravenous dose (based on a mg/nl comparison) no 
adverse fetal effects were observed. Maternal mortality and abortion occurred in all treatment groups (at doses greater 
than or equal to 0.04 times the human 5 mg intravenous dose, based on a rng/n/ comparison). Adverse maternal effects 
were associated ,viih, and may have been caused by, drug-induced hypocalcemia [see Nonclinical Toxicology (13.3)]. 

83 Nursing Mothers 

It is not km.mm whether Reclast is excreted in human milk. Because many drngs are excreted in human milk, and because 
Reclast binds to bone long-term, Reclast should not be administered to a nursing woman. 

8.4 Pediatric Use 

Rec last is not indicated for use in children. 
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The safety and effectiveness of zoledronic acid was studied in a one-year active controlled trial of 152 pediatric subjects 
(74 receiving zoledronic acid)o The enrolled population was subjects with severe osteogenesis imperfecta, aged 1-17 
years, 55%; male, 84';,,o Caucasian, with a mean lumbar spine BMD of 0.431 gm/cm 2, which is 2.7 standard deviations 
below the mean for age-matched controls (BMD Z-score of-2. 7). At one year, increases in BMD were observed in the 
zoledronic acid treatment group. However, changes in BMD in individual patients ,vith severe osteogenesis imperfecta did 
not necessarily conelate ,vith the risk for fracture or the incidence or severity of chronic bone pain. The adverse events 
observed with zoledronic acid use in children did not raise any new safety findings beyond those previously seen in adults 
treated for Paget's disease of bone and treatment of osteoporosis including osteonecrosis of the jaw (ONJ) and renal 
impairment. However, adverse reactions seen more commonly in pediatric patients included pyrexia ( 61 ~o ), arthralgia 
(26°10), hypocalcemia (22%) and headache (22%). These reactions, excluding arthralgia, occurred most frequently within 
three days after the first infusion and became less common ,vith repeat dosing.No cases of ONJ or renal impairment ,vere 
observed in this study. Because of long-term retention in bone, Reclast should only be used in children if the potential 
benefit outweighs the potential risk. 

Plasma zoledronic acid concentration data was obtained from l O patients with severe osteogenesis imperfecta (4 in the age 
group of 3-8 years and 6 in the age group of 9-17 years) infused with 0.05 mg/kg dose over 30 minutes. Mean Cm,,, and 
AUCco-JasrJ Vv'as 167 ng/mL and 220 ng.h/mL respectively. The plasma concentration time profile of zoledronic acid in 
pediatric patients represent a multi-exponential decline, as observed in adult cancer patients at an approximately 
equivalent mg/kg dose. 

8.5 Geriatric Use 

The combined osteoporosis trials included 4863 Reclast-treated patients who were at least 65 years of age, while 210 l 
patients were at least 75 years old. No overall differences in efficacy or safety were observed between patients under 75 
years of age with those at least 75 years of age, except that the acute phase reactions occurred less frequently in the older 
patients. 

Of the patients receiving Reclast in the osteoporosis study in men, glucocorticoid-induced osteoporosis, and Paget's 
disease studies, 83, 116, and 132 patients, respectively were 65 years of age or over, while 24, 29, and 68 patients, 
respectively were at least 75 years of age. 

Hovvever, because decreased renal function occurs more commonly in the elderly, special care should be taken to monitor 
renal function. 

8.6 Renal Impairment 

Reclast is contraindicated in patients with creatinine clearance less than 35 mL/min and in those with evidence of acute 
renal impairment. There are no safety or efficacy data to support the adjustment of the Reclast dose based on baseline 
renal function. Therefore, no dosage ac~justment is required in patients with a creatinine clearance of greater than or equal 
to 35 mL/min [see f!Varnings and Precautions (5.3), Clinical Pharmacology (12.3)]. Risk of acute renal failure may 
increase with underlying renal disease and dehydration secondary to fever, sepsis, gastrointestinal losses, diuretic therapy, 
advanced age, etc. [see Post-_Marketing Experience (6.2)]. 

8.7 J-Iepatk Impairment 

Rec last is not metabolized in the liver, No clinical data are available for use of Rec last in patients with hepatic 
impairment. 

JO OVERDOSAGE 

Clinical experience with acute overdosage of zoledronic acid (Rec last) solution for intravenous infusion is limited. 
Patients who have received doses higher than those recommended should be carefully monitored. Overdosage may cause 
clinically significant renal impairment, hypocalcemia, hypophosphatemia, and hypomagnesemia. Clinically relevant 
reductions in serum levels of calcium, phosphorus, and magnesium should be corrected by intravenous administration of 
calcium gluconate, potassium or sodium phosphate, and magnesium sulfate, respectively. 

Single doses ofReclast should not exceed 5 mg and the duration of the intravenous infusion should be no less than 15 
minutes [see Dosage and Administration (2)]. 
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l l DESCRIPTION 

Reclast contains zoledronic acid, a bisphosphonic acid which is an inhibitor of osteoclastic bone resorption. Zoledronic 
acid is designated chemically as (l-Hydroxy-2-imidazol-1-yl-phosphonoethyl) phosphonic acid monohydrate and its 
structural formula is: 

Zoledronic acid monohydrate is a white crystalline powder. Its molecular fonnula is C5Hu1N2O7P2 • I-hO and a molar mass 
of 290. l g/Mol. Zoledronic acid monohydrate is highly soluble in O. lN sodium hydroxide solution, sparingly soluble in 
water and 0.1N hydrochloric acid, and practically insoluble in organic solvents. The pH of the Reclast solution for 
infusion is approximately 6.0 - 7.0. 

Reclast Ir~jection is available as a sterile solution in bottles for intravenous infusion. One bottle with l 00 mL solution 
contains 5.330 mg of zoledronic acid monohydrate, equivalent to 5 mg zoledronic acid on an anhydrous basis. 

Inactive Ingredients: 4950 mg of mannitol, USP; and 30 mg of sodium citrate, USP. 

J 2 CLINICAL PHARMACOLOGY 

] 2J Mechanisrn of Action 

Reclast is a bisphosphonate and acts primarily on bone. lt is an inhibitor of osteoclast-mediated bone resorption. 

The selective action of bisphosphonates on bone is based on their high affinity for mineralized bone. Intravenously 
administered zoledronic acid rapidly partitions to bone and localizes preferentially at sites of high bone tum over. The 
main molecular target of zokdronic acid in the osteoclast is the enzyme farnesyl pyrophosphate synthase. The relatively 
Jong duration of action of zoledronic acid is attributable to its high binding affinity to bone mineral. 

12.2 Pharmacodynamks 

In the osteoporosis treatment trial, the effect of Rec last treatment on markers of bone resorption (serum beta-C­
telopeptides [b-CTx]) and bone fom1ation (bone specific alkaline phosphatase [BSAP], sernm N-tem1inal propeptide of 
type l collagen [PlNP]) ,vas evaluated in patients (subsets ranging from 517 to 1246 patients) at periodic intervals. 
Treatment with a 5 mg annual dose of Reclast reduces bone turnover markers to the pre--menopausal range with an 
approximate 55'}{; reduction in b-CTx, a 29(1/o reduction in BSAP and a 52'}{; reduction in P lNP over 36 months. There was 
no progressive reduction of bone turnover markers vvith repeated annual dosing. 

l 2.3 Pharmacokinetics 

Pharmacokinetic data in patients with osteoporosis and Paget's disease of bone are not available. 

Distribution: Single or multiple (q 28 days) 5-minute or 15-minute infusions of 2, 4, 8 or 16 mg zoledronic acid were 
given to 64 patients with cancer and bone metastases. The post-infusion decline of zoledronic acid concentrations in 
plasma was consistent with a triphasic process showing a rapid decrease from peak concentrations at end--of-infusion to 
less than l % of Cmax 24 hours post infusion with population half-lives of t1 o.u. 024 hour and t ,12~ 1. 87 hours for the early 
disposition phases of the drug. The terminal elimination phase of zoledronic acid was prolonged, with very low 
concentrations in plasma between Days 2 and 28 post infusion, and a tenninal elimination half-life twy of 146 hours. The 
area under the plasma concentration versus time curve (AUC0_24h) ofzoledronic acid was dose proportional from 2 to 16 
mg. The accumulation of zoledronic acid measured over three cycles was low, with mean AUC0_24h ratios for cycles 2 and 
3 versus 1 of 1.13 ± 0.30 and 1.16 ± 0.36, respectively. 

In ritro and ex vivo studies showed low affinity of zoledronic acid for the cellular components of human blood. In vitro 
mean zoledronic acid protein binding in human plasma ranged from 28% at 200 ng/mL to 53% at 50 ng/mL. 

1Uetabolism: Zoledronic acid does not inhibit human P450 enzymes in vitro. Zoledronic acid does not undergo 
biotransfonnation in Fivo. In animal studies, less than 3% of the administered intravenous dose was found in the feces, 
with the balance either recovered in the urine or taken up by bone, indicating that the drug is eliminated intact via the 
kidney. Following an intravenous dose of 20 nCi 1\::-zoledronic acid in a patient v,rith cancer and bone metastases, only a 
single radioactive species with chromatographic properties identical to those of parent dmg was recovered in mine, which 
suggests that zoledronic acid is not metabolized. 
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Excretion: In 64 patients with cancer and bone metastases on average(± SD) 39 ± 16% of the administered zoledronic 
acid dose was recovered in the urine within 24 hours, with only trace amounts of drng found in urine post Day 2. The 
cumulative percent of drug excreted in the urine over 0--24 hours was independent of dose. The balance of drug not 
recovered in urine over 0-24 hours, representing drug presumably bound to hone, is slowly released back into the systemic 
circulation, giving rise to the observed prolonged lm:v plasma concentrations. The 0-24 hour renal clearance of zoledronic 
acid was 3.7 ± 2.0 Uh. 

Zoledronic acid clearance ,vas independent of dose hut dependent upon the patient's creatinine clearance. In a study in 
patients with cancer and bone metastases, increasing the infusion time of a 4 mg dose of zoledronic acid from 5 minutes 
(rFS) to 15 minutes (11'"7) resulted in a 34°/o decrease in the zoledronic acid concentration at the end of the infusion 
([mean± SD] 403 ± 118 ng/mL vs. 264 ± 86 ng/mL) and a 10% increase in the total AlJC (378 ± 116 ng x h/mL vs. 420 ± 
218 ng x h/mL). The difference between the AUC means was not statistically significant. 

Specific Populations 

Pediatrics: Reclast is not indicated for use in children [see Pediatric Use (8.4)]. 

Geriatrics: The phamrncokinetics of zoledronic acid was not affected by age in patients with cancer and bone metastases 
whose age ranged from 38 years to 84 years. 

Race: The phannacokinetics of zoledronic acid vvas not affected by race in patients with cancer and bone metastases. 

Hepatic Impairment: No clinical studies were conducted to evaluate the effect of hepatic impaim1ent on the 
phannacokinetics of zoledronic acid. 

Renal lmpairment: The phannacokinetic studies conducted in 64 cancer patients represented typical clinical populations 
with nom1al to moderately-impaired renal function. Compared to patients with creatinine clearance greater than 80 
mL/min (N=37), patients with creatinine clearance= 50-80 mL/min (N=15) showed an average increase in plasma AUC 
of 15%), whereas patients with creatinine clearance"' 30-50 mL/min (N"' 1 l) showed an average increase in plasma AUC 
of 43%. No dosage adjustment is required in patients with a creatinine clearance of greater than or equal to 35 mL/min. 
Reclast is contraindicated in patients with creatinine clearance less than 35 mL/min and in those with evidence of acute 
renal impairment due to an increased risk of renal failure [see Contraindications (4), /;Varnings and Precautions (503), Use 
in Specific Populations (8. 6)]. 
j , ... 
,,i .) 

]3J 
NONCLINICAL TOXICOLOGY 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

Carcinogenesis: Standard lifetime carcinogenicity bioassays were conducted in mice and rats. Mice were given daily oral 
doses of zokdronic acid of 0.1, 0.5, or 2.0 mg/kg/day. There ,vas an increased incidence ofHarderian gland adenomas in 
males and females in all treatment groups ( at doses greater than or equal to 0.002 times the human intravenous dose of 5 
mg, based on a mg/m2 comparison). Rats were given daily oral doses of zoledronic acid of0. l, 0.5, or 2.0 mg/kg/day. No 
increased incidence of tumors was observed (at doses less than or equal to 0.1 times the human intravenous dose of 5 mg, 
based on a mg/n/ comparison). 

]vfutagenesis: Zoledronic acid was not genotoxic in the Ames bacterial mutagenicity assay, in the Chinese hamster ovary 
cell assay, or in the Chinese hamster gene mutation assay, with or without metabolic activation. Zoledronic acid was not 
genotoxic in the in vivo rat micronucleus assay. 

Impairment of Fertility: Female rats ,vere given daily subcutaneous doses of zokdronic acid of 0.01, 0.03, or 0.1 mg/kg 
beginning 15 days before mating and continuing through gestation. Effects observed in the high--dose group ( equivalent to 
human systemic exposure following a 5 mg intravenous dose, based on an AUC comparison) included inhibition of 
ovulation and a decrease in the number of pregnant rats. Effects observed in both the mid-dose group and high-dose group 
(0.3 to 1 times human systemic exposure following a 5 mg intravenous dose, based on an AUC comparison) included an 
increase in pre-implantation losses and a decrease in the number of implantations and live fetuses. 

13.2 Animal Pharmacology 

Bone S'afety S'tudies: Zoledronic acid is a potent inhibitor of osteoclastic bone resorption. In the ovariectomized rat, single 
lV doses of zoledronic acid of 4-500 ~tg/kg (less than 001 to 3.5 times human exposure at the 5 mg intravenous dose, 
based on a mg/n/ comparison) suppressed bone turnover and protected against trabecular bone loss, cmtical thinning and 
the reduction in vertebral and femoral bone strength in a dose--dependent manner. At a dose equivalent to hrunan exposure 
at the 5 mg intravenous dose, the effect persisted for 8 months, which corTesponds to approximately 8 remodeling cycles 
or 3 years in humans. 
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ln ovariectomized rats and monkeys, weekly treatment with zoledronic acid dose-dependently suppressed bone turnover 
and prevented the decrease in cancellous and cortical BMD and bone strength, at yearly cumulative doses up to 3.5 times 
the intravenous human dose of 5 mg, based on a mg/m' comparison. Bone tissue ,vas normal and there was no evidence of 
a mineralization defect, no accumulation of osteoid, and no woven bone. 

B.3 Reproductive and Developmental Toxicology 

In female rats given subcutaneous doses of zoledronic acid of 0.01, 0.03, or 0.1 mg/kg/day beginning 15 days before 
mating and continuing through gestation, the number of stillbirths was increased and survival of neonates was decreased 
in the mid- and high-dose groups (greater than or equal to 0.3 times the anticipated human systemic exposure following a 
5 mg intravenous dose, based on an AlJC comparison). Adverse maternal effects ,vere observed in all dose groups 
(greaterthan or equal to OJ times the human systemic exposure following a 5 mg intravenous dose, based on an AUC 
comparison) and included dystocia and periparturient mortality in pregnant rats allowed to deliver. Maternal mortality was 
considered related to drug-induced inhibition of skeletal calcium mobilization, resulting in periparturient hypocalcemia. 
This appears to be a bisphosphonate class effect. 

Tn pregnant rats given daily subcutaneous dose of zoledronic acid of 0.1, 0.2, or 0.4 mg/kg during gestation, adverse fetal 
effects were observed in the mid- and high-dose groups ( about 2 and 4 times human systemic exposure following a 5 mg 
intravenous dose, based on an AUC comparison). These adverse effects included increases in pre-- and post-implantation 
losses, decreases in viable fetuses, and fetal skeletal, visceral, and external malformations. Fetal skeletal effects observed 
in the high-dose group included unossified or incompletely ossified bones, thickened, curved or shortened bones, wavy 
ribs, and shortened jaw. Other adverse fetal effects observed in the high-dose group included reduced lens, rudimentary 
cerebellum, reduction or absence of liver lobes, reduction of lung lobes, vessel dilation, cleft palate, and edema. Skeletal 
variations were also observed in the low-dose group (about 12 times the anticipated human systemic exposure, based on 
an AUC comparison). Signs of maternal toxicity were observed in the high-dose group and included reduced body 
weights and food consumption, indicating that maximal exposure levels were achieved in this study. 

Tn pregnant rabbits given subcutaneous doses of zoledronic acid of0.0l, 0.03, or 0.1 mg/kg/day during gestation (at doses 
Jess than or equal to 0.4 times the anticipated human systemic exposure following a 5 mg intravenous dose, based on a 
mg/n/ comparison) no adverse fetal effects were observed. Maternal mortality and abortion occurred in all treatment 
groups (at doses greater than or equal to 0.04 times the human 5 mg intravenous dose, based on a mg/ni2 comparison). 
Adverse maternal effects were associated with, and may have been caused by, drug-induced hypocalcemia. 

14 CUNIC.AL STUDIES 

14.1 Treatment of Postmenopamml Osteoporosis 

Studv 1: The efficacy and safety of Reclast in the treatment of postmenopausal osteoporosis was demonsirnted in Study 1, 
a randomized, double-blind, placebo-controlled, multinational study of 7736 \vomen aged 65-89 years (mean age of 73) 
with either: a femoral neck BMD T-score less than or equal to -1.5 and at least two mild or one moderate existing 
veitebral fracture(s); or a femoral neck BMD T-score less than or equal to -2.5 with or without evidence of an existing 
vertebral fracture(s). Women ,vere stratified into two groups: Stratum I: no concomitant use of osteoporosis therapy or 
Stratum II: baseline concomitant use of osteoporosis therapies which included calciionin, raloxifene, tamoxifen, and 
honnone replacement therapy, but excluded other bisphosphonates. 

Women enrolled in Stratum l (n=5661) were evaluated annually for incidence of vertebral fractures. All women (Strata I 
and 11) were evaluated for the incidence of hip and other clinical fractures. Reclast was administered once a year for three 
consecutive years, as a single 5 mg dose in 100 mL solution infused over at least 15 minutes, for a total of three doses. All 
women received 1000 to 1500 mg of elemental calcium plus 400 to 1200 international w1its of vitamin D supplementation 
per day. 

The two primary efficacy variables were the incidence of morphometric vertebral fractures at 3 years and the incidence of 
hip fractures over a median duration of 3 years. The diagnosis of an incident vertebral fracture was based on both 
qualitative diagnosis by the radiologist and quantitative morphometric criterion. The morphometric criterion required the 
dual occun-ence of 2 events: a relative height ratio or relative height reduction in a ve1iebral body of at least 20'%, together 
with at least a 4 mm absolute decrease in height 

Effect on Vertebral Fractures 

Rec last significantly decreased the incidence of new vertebral fractures at one, two, and three years as shovvn in Table 5. 
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Table 5. Proportion of Patients with New Morphometric Vertebral Fractures 

Outcome 

At least one ne,v vertebral fractme 
(0 l year) 

At least one new vertebral fracture 
(0 2 years) 

At least one new vertebral fracture 
(0-3 years) 

* p <0.0001 

Reclast 
(%) 

1.5 

2.2 

3,3 

Placebo 
(%,) 

3.7 

7.7 

l0.9 

Absolute Reduction Rehitive Reduction in 
in Fracture Incldence Fracture Incidence 

0/ 
/0 "' i'<> 

(95%, CI) (95'% CI) 

2.2 60 
(14, 3.1) ( 43, 72)* 

5,5 71 
(,14, 6,6) (62, 78)* 

7.6 70 
(6,3, 9.0) (62, 76)* 

The reductions in vertebral fractures over three years were consistent (including new/worsening and multiple vertebral 
fractures) and significantly greater than placebo regardless of age, geographical region, baseline body mass index, number 
of baseline vertebral fractures, femoral neck BlVfD T-score, or prior bisphosphonate usage. 

Effect 011 Hip Fracture over 3 years 

Reclast demonstrnted a 1.1 '}{; absolute reduction and 41 %) relative reduction in the risk of hip fractures over a median 
duration of fo1lovv-up of 3 years. The hip fracture event rate was 1.4'% for Reclast-treated patients compared to 2.5%, for 
placebo-treated patients. 

Figure L Cumulative Incidence of Hip Fracture Over 3 Years 
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The reductions in hip fractures over three years were greater for Reclast than placebo regardless of femoral neck BMD T­
score. 

Effect on All Clinirnl Fractures 

Rec last demonstrated superiority to placebo in reducing the incidence of all clinical fractures, clinical (symptomatic) 
ve1iebral and non-ve1iebral fractures ( excluding finger, toe, facial, and clinical thoracic and lumbar vertebral fractures). 
All clinical fractures were verified based on the radiographic and/or clinical evidence. A summary of results is presented 
in Table 6. 
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Table 6. Between-Treatment Comparisons of the Incidence of Clinical Frncture Varhibles Over 3 Years 

Reclast 

(N= 3875) 

Event Rate 
Outcome !l (%,/ 

Any clinical fracture 308 (8.4) 

Clinical vertebral tracture l"J 19 (0.5) 

Non-vertebral fracture ('.11 292 (8.0) 

*p-value < 0.00l, **p-value <0.0001 

+ Event rates based on Kaplan-Meier estimates at 36 months 

(l 
I Excluding finger, toe, and facial fractures 

l
21 Includes clinical 1horacic and clinical lumbar vertebral fractures 

Placebo 

(N= 3861) 

Event Rate 

n(%)' 

456 (12.8) 

84 (2.6) 

388 (10.7) 

i
3

) Excluding finger, toe, facial, and clinical thoracic and lumbar ver1ebral frac1ures 

Effect 011 Bone Mineral Density (BJ,JD) 

Relative Risk 
Absolute Reduction in Reduction ln 

Fracture Incidence Fracture Incidence 
%, ~/(} 

(95% er/ (95%, Cl) 

4.4 33 

(3.0, 5.8) (23, 42)** 

2.1 77 
(1.5, 2.7) ( 63, 86)** 

2.7 25 

(1.4, 4.0) (13, 36)* 

Reclast significantly increased BMD at the lumbar spine, total hip and femoral neck, relative to treatment with placebo at 
time points 12, 24, and 36 months. Treannent with Reclast resulted in a 6. 7°10 increase in BlVfD at the lumbar spine, 6.0'% 
at the total hip, and 5.1 % at the femoral neck, over 3 years as compared to placebo. 

Bone Histology 

Bone biopsy specimens ,,vere obtained bet\veen Months 33 and 36 from 82 postmenopausal patients with osteoporosis 
treated with 3 annual doses of Reclast Of the biopsies obtained, 81 were adequate for qualitative histomorphometry 
assessment, 59 were adequate for partial quantitative histomorphometry assessment, and 38 were adequate for foll 
quantitative histomorphometry assessment. l'vlicro CT analysis was performed on 76 specimens. Qualitative, quantitative 
and micro CT assessments showed bone of nonnal architecture and quality without mineralization defects. 

l:.,ffect on Height 

In the 3--year osteoporosis study, standing height was measured annually using a stadiometer. The Reclast group revealed 
less height loss compared to placebo (4.2 mm vs. 7.0 mm, respectively [p<0.001]). 

Study 2: The efficacy and safety of Redast in the treatment of patients with osteoporosis who suf:tered a recent low­
trauma hip fracture was demonstrated in Study 2, a randomized, double-blind, placebo-controlled, multinational endpoint 
study of2127 men and women aged 50--95 years (mean age of 74.5). Concomitant osteoporosis therapies excluding other 
bisphosphonates and parathyroid hormone were allowed. Reclast was administered once a year as a single 5 mg dose in 
l 00 mL solution, infused over at least 15 minutes. The study continued until at least 211 patients had confirmed clinical 
fractures in the study population. Vitamin D levels ,,vere not routinely measured but a loading dose of vitamin D (50,000 
to 125,000 international units orally or IM) was given to patients and they were started on 1000 to 1500 mg of elemental 
calcium plus 800 to 1200 international units of vitamin D supplementation per day for at least 14 days prior to the study 
drng infusions. The primary efficacy variable was the incidence of clinical fractures over the duration of the study. 

Reclast significantly reduced the incidence of any clinical fracture by 35?,o. There was also a 46% reduction in the risk of 
a clinical vertebral fracture (Table 7). 
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Table 7. Between-Treatment Comparisons of the Incidence of Key Clinical Frncture Varhibles 

Reclast 
(N=1065) 

Outcome Event Raie 
n(%,/ 

Any clinical frac1ure l IJ 92 (8,6) 

Clirtical vertebral fracture 12) 21 (l.7) 

*p-value <0.05, **p-value <0.005 
+ Event rates based on Kaplan-Meier estimates at 24 months 
rn Excluding finger, toe and facial frac1ures 

Including clinical 1horacic a..'1d clinical lumbar vertebral fractures 

Effect 011 Bone Jl.1inernl Density (BiHD) 

Placebo 
(N=1062) 

Event Rate 
n(%,/ 

139 (]3.9) 

39 (3,8) 

Absolute Reduction Relative Risk Reduction 
ln ia 

Fracture Incidence Fracture Incidence 
'% ~lo 

(95'% CI)+ (95%, CI) 

5.3 35 
(2.3, 8.3) (16, 50)*"' 

2.1 ,16 

0.5. 3.71 (8, 68 * 

Reclast significantly increased BMD relative to placebo at the hip and femoral neck at all timepoints (12, 24, and 36 
months). Treatment with Reclast resulted in a 6.4°/o increase in BMD at the total hip and a 431/o increase at the femoral 
neck over 36 months as compared to placebo. 

14.2 Prevention of Postmenopausal Osteoporosis 

The efficacy and safety of Reclast in postmenopausal women with osteopenia (low bone mass) was assessed in a 2-year 
randomized, multi-center, double-blind, placebo-controlled study of 581 postmenopausal women aged greater than or 
equal to 45 years, v,rho were stratified by years since menopause: Stratum l vvomen less than 5 years from menopause 
(n=224); Stratum 11 women greater than or equal to 5 years from menopause (n=357). Patients within Stratum 1 and 11 
were randomized to one of three treatment groups: (l) Reclast given at randomization and at Month 12 (n=77) in Stratum 
I and (n=l21) in Stratum Il; (2) Reclast given at randomization and placebo at Month 12 (n=70) in Stratum I and (n=l 11) 
in Stratum II; and (3) Placebo given at randomization and Month 12 (fi'"202). Reclast was administered as a single 5 mg 
dose in 100 mL solution infused over at least l 5 minutes. All women received 500 to 1200 mg elemental calcium plus 
400 to 800 international units vitamin D supplementation per day. The primary efficacy variable was the percent change 
of BMD at 24 Months relative to baseline. 

Effect on Bone Mineral Density (Bll,fD) 

Rec last significantly increased lumbar spine BMD relative to placebo at Month 24 across both strata. Rec last given once 
at randomization (and placebo given at Month 12) resulted in 4.0%, increase in BMD in Stratum 1 patients and 4.8%) 
increase in Stratum II patients over 24 months. Placebo given at randomization and at Month 12 resulted in 2.2% decrease 
in BMD in Stratum I patients and 0.7'}{; decrease in BMD in Stratum II patients over 24 months. Therefore, Reclast given 
once at randomization ( and placebo given at lVfonth 12) resulted in a 6.3?-o increase in BMD in Stratum I patients and 
5.4'Vi~ increase in Stratum II patients over 24 months as compared to placebo (both p<0J)001). 

Reclast also significantly increased total hip BMD relative to placebo at Month 24 across both strata. Reclast given once 
at randomization (and placebo given at Month 12) resulted in 2.6% increase in BMD in Stratum I patients and 2.1 % in 
Stratum U patients over 24 months. Placebo given at randomization and at Month 12 resulted in 2. l %) decrease in BMD 
in Stratum I patients and 1.0% decrease in BlVfD in Stratum TI patients over 24 months. Therefore, Reclast given once at 
randomization (and placebo given at Month 12) resulted in a 4.7% increase in BMD in Stratum I patients and 3.2%, 
increase in Stratum H patients over 24 months as compared to placebo (both p<0,0001). 

J 4.3 Osteoporosis in Men 

The efficacy and safety of Rec last in men v,rith osteoporosis or significant osteoporosis secondary to hypogonadism, was 
assessed in a randomized, multi center, double-blind, active controlled, study of 302 men aged 25-86 years ( mean age of 
64 ). The duration of the trial was hvo years. Patients ,vere randomized to either Recla st which was administered once 
annually as a 5 mg close in 100 mL infused over 15 minutes for a total of up to two doses, or to an oral weekly 
bisphosphonate (active control) for up to two years. All participants received 1000 mg of elemental calcium plus 800 to 
l 000 international units of vitamin D supplementation per day. 

Effect on Bone 1-Uineral Density (IJMD) 

An annual infusion of Reclast was non-inferior to the oral weekly bisphosphonate active control based on the percentage 
change in lumbar spine BMD at ivfonth 24 relative to baseline (Rec last: 6. l % increase: active control: 6.2% increase). 
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l 4.4 Treatment and Prevention of Glucocortkoid-J ndueed Osteoporosis 

The efficacy and safety of Reclast to prevent and treat glucocorticoid-·induced osteoporosis (GIO) was assessed in a 
randomized, muliicenter, double-blind, stratified, active controlled study of 833 men and women aged 18-85 years (mean 
age of 54.4 years) treated with greater than or equal to 7.5 mg/day oral prednisone (or equivalent). Patients were stratified 
according to the duration of their pre-study corticosteroid therapy: less than or equal to 3 months prior to randomization 
(prevention subpopulation), and greater than 3 months prior to randomization (treatment subpopulation). The duration of 
the trial was one year. Patients were randomized to either Reclast which ,vas administered once as a 5 mg dose in 100 mL 
infused over 15 minutes, or to an oral daily hisphosphonate (active control) for one year. All participants received 1000 
mg of elemental calcium plus 400 to l 000 international units of vitamin D supplementation per day. 

Effect 011 Bone Jl1inernl Density (BiHD) 

In the GIO treatment subpopulation, Reclast demonstrated a significant mean increase in lumbar spine BMD compared to 
the active control at one year (Reclast 4. f1/o, active control 2. 7%) with a treatment difference of 1.4%) (p<0.00 l ). In the 
CHO prevention subpopulation, Reclast demonstrated a significant mean increase in lumbar spine BlVfD compared to 
active control at one year (Reclast 2B}i;, active control 0B}i;) with a treatment difference of 2.0% (p<0.001). 

Bone Histology 

Bone biopsy specimens were obtained from 23 patients (12 in the Reclast treatment group and 11 in the active control 
treatment group) at Month 12 treated with an annual dose of Reclast or daily oral active control. Qualitative assessments 
showed bone of normal architecture and quality without mineralization defects. Apparent reductions in activation 
frequency and remodeling rates were seen when compared with the histomorphometry results seen with Reclast in the 
postmenopausal osteoporosis population. The long-term consequences of this degTee of suppression of hone remodeling in 
glucocorticoid-treated patients is unknmvn. 

14.5 Treatment of Paget's Disease of Bone 

Reclast was studied in male and female patients with moderate to severe Paget's disease of bone, defined as serum 
alkaline phosphatase level at least twice the upper limit of the age-specific normal reference range at the time of study 
entry. Diagnosis vvas confirn1ed by radiographic evidence. 

The efficacy of one infosion of 5 mg Reclast vs. oral daily doses of 30 mg risedronate for 2 months was demonstrated in 
two identically designed 6-month randomized, double blind trials. The mean age of patients in the two trials was 70. 
Ninety-three percent (93~o) of patients were Caucasian. Therapeutic response was defined as either normalization of 
sernm alkaline phosphatase (SAP) or a reduction of at least 75% from baseline in total SAP excess at the end of 6 months. 
SAP excess was defined as the difference between the measured level and midpoint of nornrnl range. 

In both !rials Reclast demonstrated a superior and more rapid therapeutic response compared ,vith risedronate and 
returned more patients to normal levels of bone turnover, as evidenced by biochemical markers of formation (SAP, serum 
N-tern1inal propeptide of type T collagen [Pl NP]) and resorption (serum CTx l [cross-linked C-telopeptides of type T 
collagen] and urine a-CTx). 

The 6--month combined data from both trials showed that 96%; (169/ 176) of Reclast·-treated patients achieved a therapeutic 
response as compared with 74(}o (127/171) of patients treated with risedronate. Most Reclast patients achieved a 
therapeutic response by the Day 63 visit. In addition, at 6 months, 89%) (l 56/176) of Reclast-treated patients achieved 
normalization of SAP levels, compared to 58%, (99/ 17 l) of patients treated with risedronate (p<0.000 l) (see Figure 2). 

Figure 2. Therapeutic Response/Sernm Alk:iline Phosphatase (SAP) Normalization Over Time 
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The therapeutic response to Reclast was similar across demographic and disease-severity groups defined by gender, age, 
previous bisphosphonate use, and disease severity. At 6 months, the percentage of Rec last-treated patients who achieved 
therapeutic response was 97~o and 95%, respectively, in each of the baseline disease severity subgroups (baseline SAP 
less than 3xULN, greater than or equal to 3xULN) compared to 75% and 74%), respectively, for the same disease severity 
subgroups of risedronate-treated patients. 

ln patients who had previously received treatment with oral bisphosphonates, therapeutic response rates were 96% and 
55% for Reclast and risedronate, respectively. The comparatively low risedronate response was due to the lmv response 
rate (7 /23, 30'}{;) in patients previously treated with risedronate. In patients na"ive to previous treatment, a greater 
therapeutic response was also observed with Reclast (98(1/o) relative to risedronate (86°10). In patients with symptomatic 
pain at screening, therapeutic response rates were 94% and 7O?-o for Rec last and risedronate respectively. For patients 
without pain at screening, therapeutic response rates were 100% and 82%, for Reclast and risedronate respectively. 

Bone histology was evaluated in 7 patients with Paget's disease 6 months afkr being treated with Reclast 5 mg. Bone 
biopsy results showed bone of normal quality with no evidence of impaired bone remodeling and no evidence of 
mineralization defect 

16 HOW SIJPPLI.ED/STOR.AGE AND HANDLING 

Each bottle contains 5 mg/l 00 mL NDC 0078-0435-61 

Handling: 

After opening the solution, ii is stable for 24 hours at 2°C--8°C (.36°F--46°f). 

lfrefrigerated, allow the refrigerated solution to reach room temperature before administration. 

Storaoe ·----------~--

Store at 25°C (77°F); excursions pe1111itted to 15°C-3O°C (59°F-86°F) [see USP Controlled Room Temperature]. 

17 PATIENT COUNSELING INFORMATION 

See FDA-ApproFed _Medication Guide 

Information for Patients 

Patients should be made aw·are that Reclast contains the same active ingredient (zoledronic acid) fow1d in Zometa@, and 
that patients being treated with Zometa should not be treated with Reclast. 

Rec last is contraindicated in patients with creatinine clearance less than 35 mL/min [see Contraindications (4)]. 

Before being given Reclast, patients should tell their doctor if they have kidney problems and what medications they are 
taking. 

Rec last should not be given if the patient is pregnant or plans to become pregnant, or if she is breast-feeding [see 
f!Varnings and Precautions ( 5. 6)]. 

There have been reports of bronchoconstriction in aspirin-sensitive patients receiving bisphosphonates, including ReclasL 
Before being given Reclast, patients should tell their doctor if they are aspirin-sensitive. 

If the patient had surgery to remove some or all of the parathyrnid glands in their neck, or had sections of their intestine 
removed, or are unable to take calcium supplements they should tell their doctor. 

Reclast is given as an infusion into a vein by a nurse or a doctor, and the infusion time must not be less than 15 minutes. 

On the day of treatment the patient should eat and drink normally, which includes drinking at least 2 glasses of fluid such 
as water within a few hours prior to the infusion, as directed by their doctor, before receiving ReclasL 

After getting Reclast it is strongly recommended patients with Paget's disease take calcium in divided doses (for example, 
2 to 4 times a day) for a total of 1500 mg calcium a day to prevent low blood calcium levels. This is especially impmiant 
for the two weeks after getting Rec last [see Warnings and Precautions (5.2)]. 

Adequate calcium and vitamin D intake is important in patients with osteoporosis and the current recommended daily 
intake of calcium is l 2OO mg and vitamin D is 800 international units - 1000 international units daily. All patients should 
be instmcted on the importance of calcium and vitamin D supplementation in maintaining serum calcium levels. 
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Patients should be aware of the most commonly associated side effects of therapy. Patients may experience one or more 
side effects that could include: fever, flu-like symptoms, myalgia, arthralgia, and headacheo Most of these side effects 
occw- within the first 3 days following the dose of Reclast. They usually resolve within 3 days of onset but may last for up 
to 7 to 14 days. Patients should consult their physician if they have questions or if these symptoms persist. The incidence 
of these symptoms decreased markedly with subsequent doses of Rec last. 

Administration of acetaminophen following Reclast administration may reduce the incidence of these symptoms. 

Physicians should inform their patients that there have been reports of persistent pain and/or a non-healing sore of the 
mouth or jaw, primarily in patients treated with bisphosphonates for other illnesses. Tf they experience these symptoms, 
they should infrmn their physician or dentist. 

Severe and occasionally incapacitating bone, joint, and/or muscle pain have been infrequently reported in patients taking 
bisphosphonates, including Reclast. Consider withholding future Reclast iTeatment if severe symptoms develop. 

Atypical femur fractures in patients on bisphosphonate therapy have been reported; patients with thigh or groin pain 
should be evaluated to rule out a femoral fractureo 

T2013-39 
April 2013 
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MEDICATION GUIDE 

Reclast® (RE-clast) 

(zoledronic acid) 

Injection 

Read the Medication Guide that comes with Reclast before you start taking it and each time you 
get a refill. There may be new information. This Medication Guide does not take the place of 
talking with your doctor about your medical condition or treatment. Talk to your doctor if you 
have any questions about Reclast. 

What is the most important information I should know about Reclast? 

You should not receive Reclast if you are already receiving Zometa, Both Redast and 
Zometa contain zoledronic acid. 

Redast can cause serious side effects including: 
L Low calcium levels in your blood (hypocalcemia) 
2. Severe kidney problems 
3. Severe jaw bone problems ( osteonecrosis) 
4, Bone, joint or muscle pain 
5. Unusual thigh bone fractures 

L low calcium levels in your blood (hypocalcemia). 
Recla st may lower the calcium levels in your blood. If you have low blood calcium before you 
start taking Reclast, it may get worse during treatment, Your low blood calcium must be treated 
before you take ReclasL Most people with low blood calcium levels do not have symptoms1 but 
some people may have symptoms. Call your doctor right away if you have symptoms of low 
blood calcium such as: 

• Spasms, twitches, or cramps in your muscles 
• Numbness or tingling in your fingers, toes, or around your mouth 

Your doctor may prescribe calcium and vitamin D to help prevent low calcium levels in your 
blood, while you take Reclast, Take calcium and vitamin D as your doctor tells you to, 

2. Severe kidney problems. 
Severe kidney problerns may happen when you take Reclast, Severe kidney problems rnay lead 
to hospitalization or kidney dialysis and can be life-threatening. Your risk of kidney problems is 
higher if you: 

• already have kidney problems 

• take a diuretic or "water pill" 

• do not have enough water in your body (dehydrated) before or after you receive Reclast 

• are of advanced age since the risk increases as you get older 

• take any medicines known to harm your kidneys 

You should drink at least 2 glasses of fluid within a few hours before receiving Reclast to reduce 
the risk of kidney problems, 

3, Severe jaw bone problems (osteonecrosis), 
Severe jaw bone problems may happen when you take ReclasL Your doctor should examine your 
mouth before you start Reclast. Your doctor may tell you to see your dentist before you start 
Reclast, It is important for you to practice good mouth care during treatment with Reclast. 



00503

4. Unusual thigh bone fractures. 
Some people have developed unusual fractures in their thigh bone. Symptoms of a fracture may 
include new or unusual pain in your hip, groin, or thigh. 

5, Possible harm to your unborn baby. 
Reclast should not be used if you are pregnant. Tell your doctor right away if you are 
pregnant or plan to become pregnant. Reclast may harm your unborn baby. 

6, Bone, joint, or muscle pain. 
Some people who take bisphosphonates develop severe bone, joint, or muscle pain. 

Call your doctor right away if you have any of these side effects. 

What is Reclast? 

Reclast is a prescription medicine used to: 
1111 Treat or prevent osteoporosis in women after menopause. Reclast helps reduce the 

chance of having a hip or spinal fracture (break). 
1111 Increase bone mass in men with osteoporosis. 
1111 Treat or prevent osteoporosis in either men or women who will be taking corticosteroid 

medicines for at least one year. 
1111 Treat certain men and women who have Paget's disease of the bone, 

It is not known how long Reclast works for the treatment and prevention of osteoporosis. You 
should see your doctor regularly to determine if Reclast is still right for you. 

Reclast is not for use in children, 

Who should not take Reclast? 

Do not take Reclast if you: 
1111 Have low levels of calcium in your blood 
1111 Have kidney problems 
1111 Are allergic to zoledronic acid or any of its ingredients, A list of ingredients is at the 

end of this leaflet. 

What should I tell my doctor before taking Redast? 

Before you start Redast, be sure to talk to your doctor if you: 

1111 Have low blood calcium. 
1111 Have kidney problems. 
1111 Had parathyroid or thyroid surgery (glands in your neck). 
fl Have been told you have trouble absorbing minerals in your stomach or intestines 

(malabsorption syndrome) or have had parts of your intestine removed. 
fl Have asthma (wheezing) from taking aspirin. 
fl Plan to have dental surgery or teeth removed. 
fl Are pregnant, or plan to become pregnant. Reclast rnay harrn your unborn baby. Reclast 

should not be used if you are pregnant. 
41! Are breastfeeding or plan to breastfeed. It is not known if Reclast passes into your milk 

and may harm your baby. 

Tell your doctor about all the medicines you take, including prescription and non­
prescription medicines, vitamins, and herbal supplements. Certain medicines may affect how 
Reclast works, 



00504

Especially tell your doctor if you are taking: 
41> An antibiotic. Certain antibiotic medicines called aminoglycosides may increase the effect 

of Reclast in lowering your blood calcium for a long period of time. 
41> A diuretic or "water pill". 
41> Non-steroidal anti-inflammatory medicines (NSAIDS). 

Ask your doctor or pharmacist for a list of these medicines, if you are not sure. 

Know the medicines you take. Keep a list of them and show it to your doctor and pharmacist 
each time you get a new medicine. 

How wm I receive Reciast? 
41> Your doctor will tell you how often you will receive Reclast. 
41> Reclast is given by infusion into your vein (intravenously). Your infusion should last at 

least 15 minutes. 
41> Before you receive Reclast, drink at least 2 glasses of fluid (such as water) within a few 

hours as directed by your doctor. 
41> You may eat before your treatment with Reclast. 
41> If you miss a dose of Reclast, call your doctor or healthcare provider to schedule your 

next dose. 

What are the possible side effects of Reciast? 

Reclast may cause serious side effects. 

41> See "What is the most important information I should know about Redast?" 

The most common side effects of Reclast included: 

41> Fever 

41> Pain in your bones, joints or muscles 

41> Pain in your arms and legs 

41> Headache 

41> Flu-like illness (fever, chills, bone, 
joint, or muscle pain, fatigue) 

41> Nausea 

41> Vomiting 

41> Diarrhea 

Talk to your doctor about things you can do to help decrease some of these side effects that 
might happen with a Reclast infusion. 

You may get allergic reactions, such as hives, swelling of your face, lips, tongue, or throat. 

Tell your doctor if you have any side effect that bothers you or that does not go away. 

These are not all the possible side effects of Reclast. For more information, ask your doctor or 
pharmacist. 

Call your doctor for medical advice about side effects. You may report side effects to FDA at 
1-800-FDA-1088. 

General information about safe and effective use of Redast. 

Medicines are sometimes prescribed for purposes other than those listed in a Medication Guide. 
This Medication Guide summarizes the most important information about Reclast. If you would 
like more information, talk with your doctor. You can ask your doctor or pharmacist for 
information about Reclast that is written for health professionals. 

For more information, go to: www.RECLAST.com or call 1-866-732-5278. 
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What are the ingredients in Reclast? 

Active ingredient: zoledronic acid monohydrate. 

Inactive ingredients: mannitol and sodium citrate. 

Distributed by: 
Novartis Pharmaceuticals Corporation 
East Hanover, New Jersey 07936 

This Medication Guide has been approved by the U.S. Food and Drug Administration. 

@ Novartis 

T2013-39/T2013-40 
April 2013/April 2013 
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ZOLEDRONIC ACID IN WOMEN WITH LOW BONE MINERAL DENSITY 

INTRAVENOUS ZOLEDRONIC ACID IN POSTMENOPAUSAL WOMEN 
WITH LOW BONE MINERAL DENSITY 

IAN R. REID, M.D., JACQUES P. BROWN, M.D., PETER BURCKHARDT, M.D., ZEBULUN HOROWITZ, M.D., 
PETER RICHARDSON, M.R.C.P., ULRICH TRECHSEL, M.D., ALBERT WIDMER, DIPL.STAT., JEAN-PIERRE DEVOGELAER, M.D., 

JEAN-MARC KAUFMAN, M.D., PH.D., PHILIPPE JAEGER, M.D., JEAN-JACQUES BODY, M.D., PH.D., 

AND PIERRE J. MEUNIER, M.D. 

ABSTRACT 

Background Bisphosphonates are effective agents 
for the management of osteoporosis. Their low bio­
availability and low potency necessitate frequent ad­
ministration on an empty stomach, which may reduce 
compliance. Gastrointestinal intolerance limits maxi­
mal dosing. Although intermittent intravenous treat­
ments have been used, the optimal doses and dosing 
interval have not been systematically explored. 
Methods We studied the effects of five regimens of 

zoledronic acid, the most potent bisphosphonate, on 
bone turnover and density in 351 postmenopausal 
women with low bone mineral density in a one-year, 
randomized, double-blind, placebo-controlled trial. 
Women received placebo or intravenous zoledronic 
acid in doses of 0.25 mg, 0.5 mg, or 1 mg at three­
month intervals. In addition, one group received a to­
tal annual dose of 4 mg as a single dose, and another 
received two doses of 2 mg each, six months apart. 
Lumbar-spine bone mineral density was the primary 
end point. 

Results There were similar increases in bone min­
eral density in all the zoledronic acid groups to values 
for the spine that were 4.3 to 5.1 percent higher than 
those in the placebo group (P<0.001) and values for 
the femoral neck that were 3.1 to 3.5 percent higher 
than those in the placebo group (P<0.001 ). Biochem­
ical markers of bone resorption were significantly sup­
pressed throughout the study in all zoledronic acid 
groups. Myalgia and pyrexia occurred more common­
ly in the zoledronic acid groups, but treatment-relat­
ed dropout rates were similar to that in the placebo 
group. 

Conclusions Zoledronic acid infusions given at in­
tervals of up to one year produce effects on bone turn­
over and bone density as great as those achieved with 
daily oral dosing with bisphosphonates with proven 
efficacy against fractures, suggesting that an annual 
infusion of zoledronic acid might be an effective treat­
ment for postmenopausal osteoporosis. (N Engl J Med 
2002;346:653-61.) 
Copyright© 2002 Massachusetts Medical Society. 

0 
RAL bisphosphonates are widely used for 
treating osteoporosis and have been shown 
to increase bone mineral density and de­
crease the rate offracture.1,2 However, they 

do have limitations related to long-term compliance, 
gastrointestinal intolerance, and poor and variable ab­
sorption from the gastrointestinal tract. Intermittent 
intravenous administration of bisphosphonates might 
address some of these problems and has been shown 
to be effective in the treatment of malignant hypercal­
cemia and Paget's disease and to reduce the rate of 
skeletal complications in patients with breast carcino­
ma or multiple myeloma. Evidence suggests that intra­
venous bisphosphonates increase bone mineral density 
in patients with osteoporosis, but most relevant studies 
have been small, unblinded, and short-term and have 
not systematically examined the effects of the dose 
and dosing interval on changes in bone mineral den -
sity and markers of bone turnover.36 
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Zoledronic acid is the most potent bisphosphonate 
that has been studied in clinical trials to date.7 It is su -
perior to pamidronate in the treatment of cancer­
related hypercalcemia.8 Because it has high potency, 
only small doses are required for the inhibition of bone 
resorption, and long dosing intervals may be used. We 
undertook a phase 2 study to examine the effect ofin­
travenous zoledronic acid on bone density and bone 
turnover in postmenopausal women with low bone 
density and to assess the effects of varying the total 
dose administered and the dosing interval. 

METHODS 

Study Subjects 

A total of 351 postmenopausal women 45 to 80 years of age were 
studied at 24 centers in 10 countries. In all the women, menopause 
had occurred at least five years previously, either naturally or as the 
result of bilateral oophorectomy. All women had a bone mineral 
density at the lumbar spine (Ll to L4) that was at least 2.0 SD 
below the mean value for young adults ( a T score lower than - 2) 
and had no more than one vertebral fracture at screening. The date 
of onset of menopause was defined as the date of oophorectomy 
when applicable or as 12 months after the cessation of menses in 
women over 50 years of age and 18 months after the cessation of 
menses in women between 45 and 49 years of age. Major criteria 
for exclusion included systemic estrogen treatment within the pre­
vious three months, evidence of secondary osteoporosis, clinical or 
laboratory evidence of hepatic or renal disease, disorders of the par­
athyroid or thyroid glands, a serum 25-hydroxyvitamin D concen­
tration ofl5 ng per milliliter (37 nmol per liter) or less, a history of 
cancer, previous treatment with bisphosphonates or fluoride, and 
current therapy with any other drug known to affect the skeleton. 
The protocol was approved by the ethics committee at each center, 
and all the women gave written informed consent. Thirty-five wom­
en withdrew from the study, most commonly for personal reasons 
(in the case ofl5 women) or because of adverse events (14 wom­
en). Thus, 316 women completed the study. 

Treatment 

All women received a calcium supplement (1 g per day). At study 
entry the women were randomly assigned to receive one of six treat­
ment regimens in a double-blind fashion. Three groups received 
zoledronic acid by intravenous infusion every three months, one 
group at a dose of 0.25 mg, one at a dose of 0.5 mg, and one at 
a dose of 1 mg. Two other groups received a total dose of 4 mg 
of zoledronic acid - one group receiving a single 4-mg infusion 
at the beginning of the trial and the other group receiving two 
doses of 2 mg each, one at base line and the other at six months. 
Thus, there were three groups that received a total dose of 4 mg 
in one year. The sixth group received only placebo (saline). To main­
tain blinding, all women received an intravenous infusion of either 
zoledronic acid or placebo every three months. All infusions were 
20 ml in volume and were infused over a period of five minutes. 
A dose of 4 mg given in this way produces a mean (:+:SD) peak 
serum concentration of zoledronic acid of 393:+:100 ng per mil­
liliter. Infusions were prepared at each center by a pharmacist who 
had no contact with the patients and were labeled with the subject's 
study number and supplied to the study personnel. 

Bone Density Measurement 

The bone mineral density of the lumbar spine, the nondominant 
proximal femur and forearm, and the total body were measured 
by dual-energy x-ray absorptiometry at base line and at 6, 9, and 
12 months with the use of Hologic QDR (Hologic, Waltham, 
Mass.) or Lunar (Madison, Wis.) instruments. Data were converted 

to Hologic-equivalent values by the method of Hui et al.9 A cen­
tral laboratory (Institut fur Funktionsanalyse, Hamburg, Germany) 
was responsible for the supervision of quality control for these meas­
urements and notified investigators if any patient had a decrease in 
bone density of more than 5 percent from the base-line values. 

Markers of Bone Turnover 

Measurement of biochemical markers was performed in a central 
laboratory with the use of established methods. For serum bone­
specific alkaline phosphatase, the Tandem-MP Ostase assay was used 
(Hybritech, Liege, Belgium). Serum osteocalcin was measured with 
the N-MID one-step enzyme-linked immunosorbent assay (Oste­
ometer, Herlev, Denmark). Urinary type I collagen cross-linked 
N-telopeptide was measured with the Osteomark assay ( Ostex, Se­
attle). Serum type I collagen C-telopeptide was measured with the 
CrossLaps assay (Osteometer). 

Statistical Analysis 

The necessary sample size was calculated as the number of pa­
tients needed to detect a difference between the zoledronic acid 
groups and the placebo group of at least 4 percent in the degree of 
change in lumbar-spine bone mineral density from base line to 12 
months. Bonferroni's correction was used to adjust for multiple 
comparisons in order to ensure an overall nominal significance level 
of 0.05. Given a noncentral t distribution with a type I error of 
0.025, a power of 80 percent, a two-sided alternative, and a standard 
deviation of 5.7 percent, we calculated that 40 patients were need­
ed in each treatment group in order to allow detection of a differ­
ence of 4 percent. To allow for a possible 15 percent dropout rate, 
a total sample size of 290 was selected. 

All analyses were performed according to the intention-to-treat 
principle with the use of all available data from all patients who re­
ceived study drug. Missing values were not imputed or replaced. 
Analysis of covariance was performed (with the Proc Mixed pro­
cedure of SAS software [SAS Institute, Cary, N.C.]) to estimate dif­
ferences between the treatment groups. The statistical fixed-effects 
model considered center and treatment as main variables. In addi­
tion, the base-line values, if measured, were used as covariates. The 
analyses were repeated with the last observation carried forward 
and produced essentially the same results ( data not shown). 

For the primary variable, adjustment for multiple comparisons 
between placebo and the active doses of zoledronic acid was per­
formed at a one-sided alpha level of 0.025, according to the meth­
od of Marcus et al.10 For secondary variables, pairwise comparisons 
were investigated in the exploratory analysis (unadjusted for mul­
tiple comparisons). The pairwise comparisons were tested at a two­
sided level of significance of0.05. In addition to the P value for the 
comparisons between treatment groups, estimates of the differences 
and associated 9 5 percent confidence intervals were calculated. 

The protocol was designed and developed by the sponsor and 
submitted to the investigators for comments and amendments. The 
final protocol was then accepted by the investigators and submitted 
to the ethics review committees of their institutions for approval. 
Data management and statistical analysis were performed by the 
sponsor. Interpretation of the data and preparation of the manu­
script were performed by a publication committee that included 
three academic researchers who were investigators in the trial (Drs. 
Reid, Brown, and Burckhardt) and Dr. Trechsel, the author of the 
study protocol, as a representative of the sponsor. These authors 
had full and unfettered access to the data and take full responsibility 
for the completeness and accuracy of the reported data. The study 
sponsor placed no limits on statements made in the final paper. 

RESULTS 

Study Subjects 

The base-line characteristics of the women who 
participated in the study are summarized in Table 1. 
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All but two women were white, and none had ver­
tebral fractures at study entry. 

Bone Mineral Density 

Mean bone-mineral-density values in the lumbar 
spine corresponded to a T score of - 2.9. All groups 
receiving zoledronic acid regimens had a progressive 
increase in bone mineral density in the lumbar spine 
throughout the 12-month study period, although the 
rate of increase tended to slow in the second half of 
the study (Fig. IA). Throughout the study, the values 
for lumbar-spine bone mineral density achieved with 
all zoledronic acid regimens were significantly higher 
than those in the placebo group (P<0.001), and there 
were no significant differences among the zoledronic 
acid groups. At 12 months, the mean lumbar-spine 
bone mineral density in the groups receiving zoledron­
ic acid was 4.3 to 5.1 percent higher than the mean 
value in the placebo group, which remained stable. 
The bone mineral density in the femoral neck also in -
creased progressively throughout the study period; all 
zoledronic acid groups had similar increases to values 
that were significantly higher than those in the pla­
cebo group ( differences of 3.1 to 3.5 percent at 12 
months, P<0.001) (Fig. lB). The femoral-neck bone 
mineral density declined by 0.4 percent in the place­
bo group. 

Bone mineral density at the distal radius respond­
ed to zoledronic acid treatment to a lesser extent, re-

sulting in differences from the placebo group of 0.8 
to 1.6 percent at 12 months ( data not shown); in the 
placebo group, distal radial bone mineral density de­
creased by 0.8 percent. All zoledronic acid regimens 
except the four doses of 0. 25 mg each resulted in dis­
tal radial bone mineral density that was significantly 
greater than that in the placebo group (P,s;0.05 for all 
comparisons). The results for total-body bone mineral 
density were similar ( data not shown). At 12 months, 
the differences in total-body bone mineral density be­
tween the zoledronic acid groups and the placebo 
group ranged from 0.9 percent to 1.3 percent and 
were significant (P<0.03 for all comparisons) for all 
regimens except the four doses of 0.5 mg each. 

Markers of Bone Turnover 

Markers of bone resorption reached a nadir at one 
month (median decreases of65 to 83 percent in serum 
C-telopeptide and 50 to 69 percent in the urinary 
N-telopeptide:creatinine ratio), whereas there were 
no significant changes in the placebo group (Fig. 2). 
The decrease in markers of resorption tended to be 
dose-dependent, particularly at three months - a pat­
tern that is consistent with previous reports that high­
er doses of bisphosphonates increase the duration of 
action of the drug_ll We do not have full documenta­
tion of the immediate reductions in bone resorption 
after each infusion, because most samples were ob­
tained only every three months. The suppression of 

TABLE 1. BASE- LINE CHARACTERISTICS.* 

CHARACTERISTIC ZOLEDRONIC ACID GROUPS 

4X0.25 mg 4X0.5 mg 4Xl mg 
(N~60) (N~58) (N~53) 

No. of women completing the study 51 52 48 

Age (yr) 64:+:6 64:+:7 65:+:7 

Weight (kg) 60:+:10 62:+:10 61:+:9 

Height (cm) 158:+:6 158:+:6 158:+:6 

Urinary N-telopeptide:creatinine 48:+:32 56:+:43 45:+:21 
ratiot 

Serum C-telopeptide (nmol/liter) 5.5:+:2.8 5.3:+:2.2 4.7:+:l.8 

Serum bone-specific alkaline 17:+:8 18:+:6 15:+:5 
phosphatase (,ug/liter) 

Serum osteocalcin (,ug/liter) 26:+:10 24:+:ll 26:+:9 

Bone mineral density (g/cm2 ):j: 
Lumbar spine 0.74:+:0.06 0.72:+:0.08 0.73:+:0.06 
Femur 0.70:+:0.09 0.71 :+:0.11 0.71 :+:0.09 
Radial 0.43:+:0.05 0.43 :+:0.06 0.43 :+:0.06 
Total body 0.90:+:0.09 0.90:+:0.10 0.90:+:0.09 

*Plus-minus values are means ±SD. 

tN-telopeptide was measured in nanomoles, and creatinine in millimoles. 

:j:Data have been converted to Hologic-eguivalent values. 

2X2 mg 
(N~61) 

55 

63:+:7 

63:+:13 

159:+:6 

46:+:27 

4.8:+:l.9 

15:+:5 

22:+:10 

0.73:+:0.07 
0.72:+:0.09 
0.43 :+:0.06 
0.90 :+:0.09 

PLACEBO 

GROUP 

(N=59) 

1X4 mg 
(N~60) 

53 57 

65:+:7 64:+:6 

62:+:ll 63:+:10 

159:+:6 160:+:6 

48:+:24 45:+:26 

5.1:+:l.9 4.8:+:l.8 

15:+:6 16:+:7 

24:+:ll 24:+:13 

0.73 :+:0.08 0.74:+:0.07 
0.74:+:0.ll 0.71:+:0.08 
0.43 :+:0.06 0.43:+:0.06 
0.90 :+:0.09 0.88:+:0.08 
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Figure 1. Effects of Various Regimens of Zoledronic Acid and Placebo on Bone Mineral Density in the 
Lumbar Spine (Panel A) and the Femoral Neck (Panel B) in Postmenopausal Women with Low Bone 
Mineral Density. 

The curves show the mean changes from base line in the placebo group and the groups receiving 
zoledronic acid in four doses of 0.25 mg each, four doses of 0.5 mg each, four doses of 1 mg each, 
two doses of 2 mg each, and one dose of 4 mg. Achieved density with all regimens of zoledronic acid 
was significantly higher than that with placebo, and there were no significant differences among the 
zoledronic acid groups. I bars represent standard errors. 

resorption was maintained at 12 months. At 12 
months, the zoledronic acid regimens were associated 
with decreases of 49 to 52 percent in serum C-telo­
peptide ( as compared with a decrease of 8 percent in 
the placebo group) and decreases of 54 to 65 per­
cent in the ratio of urinary N-telopeptide to creati­
nine ( as compared with an increase of 3 percent in 
the placebo group). All zoledronic acid groups had 
values for these markers of resorption that were sig­
nificantly different from those in the placebo group 
(P<0.01 for all comparisons), but there were no sig­
nificant differences among the zoledronic acid groups. 
Bone-specific alkaline phosphatase and osteocalcin, 

which are serum markers of bone formation, showed 
similar responses, but there was no sharp decrease ap­
parent at one month (Fig. 3). Again, suppression per­
sisted at 12 months with all doses (P<0.001). 

Bone Biopsies 

A 7.5-mm transiliac biopsy specimen was obtained 
from 43 women and double-labeled with tetracycline. 
Of these specimens, 27 were complete and suitable for 
histomorphometric analysis. The sections were unde­
calcified and stained with Goldner's trichrome, except 
for tetracycline measurements, which were made on 
unstained sections. Women treated with zoledronic 
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Figure 2. Effects of Various Regimens of Zoledronic Acid and Placebo on Biochemical Markers of Bone 
Resorption. 

The ratio of N-telopeptide of type I collagen (in nano moles) to creatinine (in millimoles) was measured 
in urine (Panel A). C-telopeptide was measured in serum (Panel B). The curves show the mean changes 
from base line in the placebo group and the groups receiving zoledronic acid in four doses of 0.25 mg 
each, four doses of 0.5 mg each, four doses of 1 mg each, two doses of 2 mg each, and one dose of 
4 mg. Beginning at one month, the effects of all regimens were significantly different from those of 
placebo. The I bars represent standard errors. 

acid at any dose had significantly lower proportions 
of mineralizing surfaces, rates of bone formation, ad­
justed mineral apposition rates, and activation frequen­
cies than the women in the placebo group ( differences 
of71 percent to 84 percent, P<0.05); there were non­
significant differences in the proportion of eroded sur­
face (39 percent lower than that in the placebo group, 
P<0.06) and in eroded volume ( 48 percent lower, P< 
0.07). No change was noted in cortical bone thiclmess 
or porosity; cancellous bone volume; trabecular thick­
ness, separation, or number; wall width of trabecular 

bone packets; number of nodes per volume of tissue; 
or osteoid maturation time. No dose effect was found 
with respect to any of these factors. No evidence of os­
teomalacia was found, either by qualitative assessment 
or on the basis of such quantitative measures as osteoid 
thickness and volume or the mineral apposition rate. 
No other qualitative abnormalities were apparent. 

Fractures 

Spinal radiographs at base line and one year showed 
no vertebral fractures during the study. No nonver-
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Figure 3. Effects of Various Regimens of Zoledronic Acid and Placebo on Serum Markers of Bone For­
mation. 

The curves show the mean changes from base line in serum osteocalcin (Panel A) and serum bone­
specific alkaline phosphatase (Panel B) in the placebo group and the groups receiving zoledronic acid 
in four doses of 0.25 mg each, four doses of 0.5 mg each, four doses of 1 mg each, two doses of 2 mg 
each, and one dose of 4 mg. Beginning at three months, the serum concentrations with all regimens 
of zoledronic acid were significantly lower than base-line values. The I bars represent standard errors. 

tebral fractures occurred in the group receiving four 
doses of 0.25 mg of zoledronic acid; two nonverte­
bral fractures occurred in the group receiving four 
doses of 1 mg of zoledronic acid; and one nonverte­
bral fracture occurred in each of the other groups. 

onward. Serum phosphate concentrations in the zole­
dronic acid groups had decreased by 0.06 to 0.12 
mmol per liter at one month and generally remained 
about 0.05 mmol per liter below those in the placebo 
group throughout the study period, although they did 
not differ significantly from those in the placebo group 
at one year. Intact parathyroid hormone was measured 
in serum at base line and 12 months. There were no 
significant differences among the groups at the 12-
month follow-up, although the mean value was about 
30 percent higher than the base-line value in the worn -
en in the group receiving four doses of 1 mg of zole-

Safety 

Mean serum calcium concentrations in the zole­
dronic acid groups declined significantly (P<0.05 for 
all comparisons), by approximately 0.08 mmol per li­
ter, between base line and one month but were simi­
lar to those in the placebo group from three months 
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dronic acid, possibly because sampling was performed 
only three months after the last dose had been admin -
istered in this group. 

The rates of adverse events were similar in all the 
active-treatment groups (Table 2). However, treat­
ment-related adverse events were significantly more 
common in the zoledronic acid groups than in the pla­
cebo group (rates of 45 to 67 percent vs. 27 percent; 
data not shown). In the zoledronic acid groups, most 
adverse events were instances of musculoskeletal pain, 
nausea, or fever, most of which were rated as mild. 
Most occurred the first time the drug was adminis­
tered. Five women withdrew from the study because 
of drug-related adverse events, all of which were reac­
tions after the first infusion of zoledronic acid. These 
withdrawals were not dose-related; two occurred in 
women who were receiving the lowest dose and two 
in women receiving the highest dose. There was no 
evidence of adverse effects on renal function with any 
of these regimens. Overall, the proportions of wom­
en who withdrew from the study because of adverse 
events were similar in all groups. Symptoms at the in -
fusion site were uncommon in all groups ( e.g., report­
ed in no patients receiving a single 4-mg dose of 
zoledronic acid and in two patients receiving placebo). 
Iritis did not develop in any patients, and the occur­
rence of any eye disorder was uncommon ( e.g., report­
ed in two patients receiving a single 4-mg dose of zole­
dronic acid and in nine patients receiving placebo). 

DISCUSSION 

Intermittent intravenous administration of the po­
tent bisphosphonate zoledronic acid results in chang­
es in biochemical markers of bone turnover and in 
bone mineral density that are similar to those observed 

with daily oral bisphosphonate therapy. Thus, the re­
ductions in markers at one year in the present study 
are similar to those seen with 5 mg of risedronate per 
day,12 2.5 to 5 mg ofibandronate per day,13 and 10 mg 
of alendronate per day.1416 Zoledronic acid increases 
spinal bone mineral density at 12 months to 5 percent 
above values found in patients receiving placebo -
an increase similar to that achieved with a daily 10-mg 
dose of alendronate ( 5 percent),17 a daily 5-mg dose 
ofrisedronate (3 percent),12 or a daily 150-mg dose of 
pamidronate (5 percent).18 Intravenous zoledronic acid 
also produced results similar to those of the oral reg­
imens at the femoral neck ( alendronate, 3 percent in -
crease in bone density; risedronate, 2 percent; pami­
dronate, 3 percent) and in the total body (alendronate, 
1.5 percent increase; pamidronate, 1 percent). 

Our study assessed longer intervals between doses 
than have been assessed by previous studies of inter­
mittent bisphosphonate therapy. Etidronate has been 
used for many years in two-week oral courses admin -
istered at three-month intervals.19,20 There is also ev­
idence that intravenous pamidronate3 or ibandronate,4 

given every three months, has beneficial effects on 
bone density in women with postmenopausal osteo­
porosis. The disappointing data on fractures from a 
recent study of intermittent ibandronate therapy ( 1 mg 
intravenously every three months )21 has been inter­
preted as indicating that a dosing interval of three 
months is too long. However, this ibandronate regi­
men did not stably suppress markers of bone resorp­
tion; a substantial maximal suppression of C-telopep­
tide excretion (by 50 percent) was rapidly offset, so 
that the level before the next dose was only 10 to 20 
percent below that in the placebo group.4 As a result, 
the changes in bone density (increases of2.9 percent 

TABLE 2. ADVERSE EVENTS.* 

PLACEBO GROUP 

VARIABLE ZOLEDRONIC ACID GROUPS (N=59) 

4X0.25 mg 4X0.5 mg 4Xl mg 2X2 mg 1X4 mg 
(N~60) (N~58) (N~53) (N~61) (N~60) 

Adverse events - no. 236 236 255 271 269 210 
Women with an adverse 

event - no. (%) 
Any 52 (87) 50 (86) 50 (94) 56 (92) 54 (90) 45 (76) 
Myalgia 12 (20) 6 (10) 7 (13) 10 (16) 6 (10) 1 (2) 
Pyrexia 6 (10) 5 (9) 7 (13) 12 (20) 9 (15) 2 (3) 
Arthralgia 9 (15) 8 (14) 9 (17) 15 (25) 5 (8) 9 (15) 
Influenza-like illness 1 (2) 4 (7) 2 (4) 10 (16) 9 (15) 4 (7) 
Nausea 3 (5) 4 (7) 5 (9) 6 (10) 8 (13) 3 (5) 
Any leading to with- 4 (7) 2 (3) 2 (4) 2 (3) 3 (5) 1 (2) 

drawal from study 
Any serious 4 (7) 4 (7) 7 (13) 5 (8) 6 (10) 3 (5) 

*Data are for all adverse events in each category, not just those classified as drug-related. 
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in the spine at 12 months4 or to 4 percent higher 
than the spinal bone mineral density in the placebo 
group at 3 years 21 ) were smaller than those found in 
our study; this effect is consistent with the moderate 
effect of this dose of ibandronate on the incidence of 
vertebral fracture ( a 26 percent reduction at 3 years). 
Our data indicate that much longer dosing intervals 
are compatible with efficacy (in terms of both suppres­
sion of bone turnover and increase in bone density) 
if the dose ofbisphosphonate is sufficiently large. In­
deed, the present study does not establish a maximal 
dosing interval, since turnover remained suppressed 
at 12 months. Thus, it is possible that a longer inter­
val between doses could be effective, particularly if 
larger doses of zoledronic acid were used. 

How a single infusion of zoledronic acid suppresses 
bone turnover for so long remains to be determined. 
Prolonged suppression is not the result of the per­
sistence of the drug in the circulation, given that by 
24 hours after administration, drug levels are less than 
1 percent of the postadministration pealc and 40 per­
cent of the dose has been excreted in the urine. The 
balance of the dose is presumably bound to bone and 
is slowly released back into the circulation, giving rise 
to a 167-hour terminal half-life in plasma. It has been 
thought that bisphosphonates are located exclusively 
on osteoclastic surfaces22 and that short-term exposure 
inhibits activity in a single generation of basic multi­
cellular units in bone. The life span of the basic mul­
ticellular unit ( about three months) then determines 
the duration of action of the drug. However, evidence 
suggests that bisphosphonates are also deposited on 
osteoblastic and resting bone surfaces and remain there 
for the long term.23 The existence of such deposits 
would provide a possible explanation for our results, 
since residue from a single dose could interfere with 
the future development of basic multicellular units 
at these surfaces. It is also possible that direct effects 
on existing basic multicellular units and osteocytes24,25 

result in reduced formation of succeeding basic mul­
ticellular units. 

Zoledronic acid was generally well tolerated, and 
the rate of retention of subjects in the study was high. 
The adverse events that were more common in wom­
en receiving zoledronic acid are those that have oc­
curred previously in patients receiving intravenous 
aminobisphosphonates and are transient. Infrequent 
doses may increase tolerance of these side effects. 

The inclusion of a placebo group in this study per­
mits quantification of the size of the therapeutic effect 
and facilitates comparison of the present data with 
those from other studies. We believe this use of a pla­
cebo is ethical, since the bone density used as a crite­
rion for entry ( a T score of less than - 2) is higher than 
that required at the participating centers for a diagno­
sis of osteoporosis and would certainly not be consid-

ered to be a threshold for therapeutic intervention 
at these centers. Thus, the study was conducted in a 
low-risk population - a characterization supported 
by the fact that no spinal fractures occurred during the 
study period. Only one sixth of these low-risk subjects 
received placebo, and they received it for a maximum 
of 12 months, after which all women received active 
therapy. 

Osteoporosis has been regarded as requiring daily 
therapy, and maintaining compliance with daily reg­
imens for a predominantly asymptomatic condition has 
been a major problem.26,27 Administration of treat­
ment at intervals of 6 to 12 months or more is likely 
to be much more acceptable to patients and could re­
duce costs. A greater proportion of the at-risk popu­
lation might talce advantage of prophylaxis against os­
teoporosis if an intermittent regimen were used, and 
the rate of fractures might therefore decrease. How­
ever, studies that demonstrate an effect on the rate 
of fractures are needed before any recommendation 
can be made. 

Supported by a grant from Novartis Pharma. 
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patients \Virl, cakjun1 and v1tan,jn D {5. HJ) 

--------ADVERSE REACTION11-:'-------­
The n1ost co1nmon adverse events (greater than 25%,) v.rere nausea; H1tigue, 
anen1ia, bone pa]n 1 constjpation, fever1 vo1nitjng, and dyspnea (6.l) 

To :repo:rt SUSPECTED ADVERSE REACTIONS, contact Nova:rfo 
Pha:rmaceutical~ Corporation at 1--888.-669.6682 or ·FDA at 
1-800-F.DA-1088 (>:r ww·w.fda.gov/medwatch. 

---------DRUG INTERACTION,I'>---------­

* Arr_.inoglycosides: ?vfay have an additjve effect to lovver serun1 calcium for 
prolonged periods. (7, l) 

& Loop diuretics: Concomitant use with Zometa may increase risk of 
hypocakemia. (7.2) 

* Nephrotoxic drngs: 1.Jse with caution. (7.3) 

------USE IN Sl'ECffIC POl'ULATION.,-...'------

9 Nursing Iv1others: It is not kno\vn \Vhether Zon1eta is excreted in human 
milk. (8.3) 

'°' Ped1atrjc Use: Not jnd.icated. for use in pediatric patients. (8.4) 
9 (Jeriatric Use: Special care to monitoJ renal function. (8.5) 

See 17 for PATIENT COUNSELING mr,·oRMATlON. 
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*Sections or subsections orrlltted fro1n ilie full prescJibing information are not 
listed. 
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FlJLL PRESCRHHNG ]NFORMA TION 

1 ]NDICATIONS AND USAGE 

1.1 Hypercakemia of Malignancy 

Zorneta is indicated for the treatrnent of hypercalcemia of mabgmmcy defined as an albumin-corrected calcimn 
(cCa) of greater than or equal to 12 mg/dL [3.0 mmol/L] using the formula: cCa in mg/dL=Ca in mg/dL + 0.8 
(4.0 g/dL - patient albumin (g/dL)). 

1.2 Multiple Myefoma and Bone l'VIetastases of Solid Tumors 

Zorneta is indicated for the treatrnent of patients with multiple myeloma and patients vvitb docurnented bone 
metastases from solid tumors, in conjunction with standard antineoplastic therapy. Prostate cancer should have 
progressed after treatment with at least one honnonal therapy. 

1.3 Important Limitation of Use 

The safety and efficacy of Zometa in the treatlnent of hypercalcernia associated with hype1i:mrathyroidism or 
with other nontumor-related conditions have not been established. 

2 DOSAGE AND ADMINISTRATJON 

Parenteral drug products should be inspected visually fix pmiiculate 1natter and discoloration prior to 
administration, whenever solution and container permit. 

2.1 Hypercakemfa of Malignancy 

The maximum recommended dose of Zometa in hypercalcemia of malignancy ( albumin-corrected serum 
calcium greater than or equal to 12 mg/dL [3.0 mmol/L]) is 4 mg. The 4-mg dose must be given as a single-dose 
intravenous infusion over no less than 15 minutes. Patients v.rho receive Zometa should have serum creatinine 
assessed prior to each treatment. 

Dose adjustments of Zometa are not necessary in treating patients for hypercalcemia of malignancy presenting 
v,.rith mild-to-moderate renal impairment prior to initiation oftherapy (serum creatinine less than 400 µ.moi/L or 
less than 4.5 mg/dL). 

Patients should be adequately rehydrated prior to administration of Zometa [see v//arnings and 
Precautions (5.2)l 

Consideration should be given to the severity of, as well as the symptoms of, tumor-induced hypercalcemia 
when considering use of Zometa. Vigorous saline hydration, an integral part ofhypercalcemia therapy, should 
he initiated promptly and an attempt should be made to restore the urine output to about 2 L/day throughout 
treatment. Mild or asymptomatic hypercakemia may he treated with conservative measures (i.e., saline 
hydration, with or without loop diuretics). Patients should be hydrated adequately throughout the treatment, hut 
overhydration, especially in those patients who have cardiac failure, must be avoided. Diuretic therapy should 
not be employed prior to correction ofhypovoiemia. 

Retreatment "I.Vith Zometa 4 mg may he considered if serum calcium does not return to normal or remain normal 
after initial treatment It is recomrnended that a minirnmn of 7 days elapse befixe retreatment, to alkl\V fix foll 
response to the initial dose. Renal function must be carefully monitored in all patients receiving Zometa and 
serum creatinine must be assessed prior to retreatment with Zometa [see Warnings and Precautions (5.2)]. 

2.2 Multiple Myelom.a and Metastatic Bone Lesions of Solid Tumors 

The recommended dose of Zometa in patients with multiple myeloma and rnetastatic bone lesions from solid 
tumors for patients with creatinine clearance greater than 60 mL/min is 4 mg infused over no less than 
15 minutes every 3-4 weeks. The optimal duration of therapy is not known. 
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Upon treatment initiation, the recommended Zometa doses for patients with reduced renal function (mild and 
moderate renal impairment) are listed in Table l. These doses are calculated to achieve the same AUC as that 
achieved in patients with creatinine clearance of 75 mL/min. Creatinine clearance (CrCl) is calculated using the 
Cockcroft-Gault formula [see FVamings and Precautions (5 . .?)]. 

Table 1: Reduced Doses for Patients with Baseline CrCl Less Than or Equal to 60 mL/min 

Baseline Creatinine Clearance (m [..Jmin) Zometa Recommended Dose* 

greater than 60 

50---60 

40-49 

30---39 

*Doses calculated assuming tarn;ef AUC of0.66(mg•br/l.) (CrC1=75 rnL/min) 

4mg 

3.5 mg 

3.3 mg 

3m:J 

During treatment, serum creatinine should be measured before each Zometa dose and treatment should he 
withheld for renal deterioration. In the clinical studies, renal deterioration was defined as folimvs: 

For patients with normal baseline creatinine, increase of 0.5 mgidL 
For patients with abnormal baseline creatinine, increase of 1.0 mg/dL 

In the clinical studies, Zometa treatment was resumed only when the creatinine returned to ,vithin 10%) of the 
baseline value. Zometa should be reinitiated at the same dose as that prior to treatment interruption. 

Patients should also be administered an oral calcium supplement of 500 mg and a multiple vitamin containing 
400 IU of Vitamin D daily. 

2.3 Preparation of Solution 

Zometa must not he mixed with calcium or other divalent cation-containing infusion solutions, such as Lactated 
Ringer's solution, and should be administered as a single intravenous solution in a line separate from all other 
drugs. 

4 mg/100 mL Single-Use Ready-to-Use Bottle 

Bottles of Zometa ready-to-use solution for infusion contain overfill allowing for the administration of 100 mL 
of solution ( equivalent to 4 mg zoledronic acid). This solution is ready-to-use and may be administered directly 
to the patient without further preparation. For single use only 

To prepare reduced doses for patients with baseline CrCi less than or equal to 60 mL/min, withdrmv the 
specified volume of the Zometa solution frorn the bottle (see Table 2) and replace with an equal volume of 
sterile 0.9% Sodium Chloride, USP, or 5% Dextrose Injection, USP. Administer the newly-prepared dose­
adjusted solution to the patient by infusion. Follow proper aseptic technique. Properly discard previously 
,vithdrawn volume of ready-to-use solution - do not store or reuse. 

Table 2: Pre11aration of Reduced Doses-Zometa Ready-to-Use Bottle 
Remove and discard the Replace with the following 

following Zom.eta ready-to-use volume of sterile 
solution (mL) 0.9% Sodium Chloride~ USP 

12.0 
18.0 
25.0 

or 5% Dextrose In.iection, 
USP mL 

12.0 
18.0 
25.0 

Dose (mg) 

3.5 
3.3 
3.0 
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If not used immediately after dilution with infusion media, for microbiological integrity, the solution should be 
refrigerated at 2°C-8°C (36°F-46°F). The refrigerated solution should then be equilibrated to room temperature 
prior to administration. The total time behveen dilution, storage in the refrigerator, and end of administration 
rnust not exceed 24 hours. 

4 mg/5 mL Single-Use Vial 

Vials of Zometa concentrate for infusion contain overfill allowing for the withdrawal of 5 rnL of concentrate 
( equivalent to 4 mg zoledronic acid). This concentrate should immediately be diluted in 100 ml of sterile 
0.9% Sodimn Chloride, USP, or 5% Dextrose h\/ection, USP, following proper aseptic technique, and 
administered to the patient by infusion. Do not store undiluted concentrate in a syringe, to avoid inadvertent 
injection. 

To prepare reduced doses for patients with baseline CrCl less than or equal to 60 mL/min, withdraw the 
specified volume of the Zometa concentrate from the vial for the dose required (see Table 3). 

Table 3: Preparation of Reduced Doses --- Zometa Concentrate 
Remove and Use Dose (mg) 

Zometa Volume (mL) 

4.4 

4.1 

3.8 

3.5 

3.3 

3.0 

The withdrawn concentrate must be diluted in 100 rnL of sterile 0.9?,~ Sodiurn Chloride, USP, or 5% Dextrose 
Injection, USP. 

If not used irnrnediate!y after dilution \vith infusion media, fix rnicrobiological integrity, the solution should be 
refrigerated at 2°C-8c·c (36°F-46°F). The refrigerated solution should then be equilibrated to room temperature 
prior to administration. The total time between dilution, storage in the refrigerator, and end of administration 
must not exceed 24 hours. 

2.4 Method of Administration 

Due to the risk of clinically significant deterioration in renal function, which may progress to renal failure, 
single doses of Zometa should not exceed 4 mg and the duration of infusion should be no less than 15 minutes 
[see FVarnings and Precautions (5.3)]. In the trials and in postmarketing experience, renal deterioration, 
progression to renal failure and dialysis, have occurred in patients, including those treated with the approved 
dose of 4 mg infused over 15 minutes. There have been instances of this occurring after the initial Zometa dose. 

3 DOSAGE ]<'ORMS AND STRENGTHS 

4 mg/100 mL single-use ready-to-use bottle 

4 mg/5 mL single-use vial of concentrate 

4 CONTRAINDICATIONS 

4.1 Hypersensitivity to Zoledronic Acid or Any Components of Zometa 

Hypersensitivity reactions including rare cases of urticaria and angioedema, and very rare cases of anaphylactic 
reaction/shock have been reported [see Adverse Reactions (6.2)]. 
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5 WARNINGS AND PRECAUTIONS 

5.1 Drugs with Same Active Ingredient or in the Same Drug Class 

Zorneta contains the same active ingredient as found in Reclast(lt (zoledronic acid). Patients being treated vvith 
Zometa should not be treated with Reclast or other bisphosphonates. 

5.2 Hydration and Electrolyte Monitoring 

Patients with hypercalcemia of malignancy must be adequately rehydrated prior to administration of Zometa. 
Loop diuretics should not be used until the patient is adequately rehydrated and should be used with caution in 
combination with Zometa in order to avoid hypocalcemia. Zometa should he used with caution with other 
nephrotoxic drugs. 

Standard hypercalcemia-related metabolic parameters, such as sernm levels of calcium, phosphate, and 
magnesium, as well as serum creatinine, should be carefully monitored following initiation of therapy with 
Zometa. Ifhypocalcemia, hypophosphatemia, or hypomagnesemia occur, shmi-term supplemental therapy may 
he necessary. 

5.3 Renal Impairment 

Zometa is excreted intact primarily via the kidney, and the risk of adverse reactions, in particular renal adverse 
reactions, may he greater in patients with impaired renal function. Safety and pharmacokinetic data are limited 
in patients with severe renal impairment and the risk of renal deterioration is increased [see Adverse 
Reactions (6. l)]. Preexisting renal insufficiency and multiple cycles of Zometa and other bisphosphonates are 
risk factors for subsequent renal deterioration v/ith Zometa. Factors predisposing to renal deterioration, such as 
dehydration or the use of other nephrotoxic drugs, should be identified and managed, if possible. 

Zometa treatment in patients with hypercalcemia of malignancy with severe renal impainnent should be 
considered only after evaluating the risks and benefits of treatment. In the clinical studies, patients with sernm 
creatinine greater than 400 µrnol/L or greater than 4.5 mg/dL were excluded. 

Zometa treatment is not recommended in patients with bone metastases v,.rith severe renal impairment. In the 
clinical studies, patients vvith serum creatinine greater than 265 }Hnol/L or greater than 3.0 rng/dL were 
excluded and there were only 8 of 564 patients treated "I.Vith Zometa 4 mg by l 5-minute infusion with a baseline 
creatinine greater than 2 mg/dL. Limited pharmacokinetic data exists in patients with creatinine clearance less 
than 30 mL/min [see Clinical Pharmacology (12.3)]. 

5.4 Osteonecrosis of the Jaw 

Osteonecrosis of the ja"l.v (ONJ) has been reported predominantly in cancer patients treated with intravenous 
bisphosphonates, including Zometa. Many of these patients were also receiving chemotherapy and 
corticosteroids which may be risk factors for ONl Postmarketing experience and the literature suggest a greater 
frequency of repmis of ONJ based on tumor type (advanced breast cancer, multiple myeloma), and dental status 
( dental extraction, periodontal disease, local trauma including poorly fitting dentures). Many reports of ONJ 
involved patients with signs of local infection including osteomyelitis. 

Cancer patients should rnaintain good oral hygiene and should have a dental exarnination with preventive 
dentistry prior to treatment with hisphosphonates. 

While on treatment, these patients should avoid invasive dental procedures if possible. For patients who develop 
ONJ while on bisphosphonate therapy, dental surgery may exacerbate the condition. For patients requiring 
dental procedures, there are no data available to suggest whether discontinuation of bisphosphonate treatment 
reduces the risk of ONJ. Clinical judgrnent of the treating physician should guide the rnanagement plan of each 
patient based on individual benefit/risk assessment [see Adverse Reactions (6.2)]. 
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5.5 Musculoskeletal Pain 

In postmarketing experience, severe and occasionally incapacitating bone, joint, and/or muscle pain has been 
reported in patients taking bisphosphonates, including Zometa. The time to onset of symptoms varied from one 
day to several months after starting the drug. Discontinue use if severe symptoms develop. l\fost patients had 
relief of symptoms after stopping. A subset had recmTence of symptoms "1.Vhen rechallenged with the same drng 
or another bisphosphonate [see Adverse Reactions (6.2)]. 

5.6 Atypical Subtrochanteric and Diaphyseal Femoral Fractures 

Atypical subtrochanteric and diaphyseal femoral fractures have been reported in patients receiving 
bisphosphonate therapy, including Zometa. These fractures can occur anywhere in the femoral shaft from just 
belovv the lesser trochanter to just above the supracondylar flare and are transverse or short oblique in 
orientation without evidence of connninution. These fractures occur after minimal or no trauma. Patients may 
experience thigh or groin pain weeks to months before presenting with a completed femoral fracture. Fractures 
are oHen bilateral; therefore the contralateral femur should be examined in bispbosphonate-treated patients ,vho 
have sustained a femoral shaft fracture. Poor healing of these fractures has also been reported. A number of case 
reports noted that patients were also receiving treatment with glucocorticoids (such as prednisone or 
dexamethasone) at the time of fracture. Causality with bisphosphonate therapy has not been established. 

Any patient with a history ofbisphosphonate exposure who presents with thigh or groin pain in the absence of 
trauma should be suspected of having an atypical fracture and should be evaluated. Discontinuation of Zometa 
therapy in patients suspected to have an atypical femur fracture should be considered pending evaluation of the 
patient, based on an individual benefit risk assessment. It is unknown whether the risk of atypical fi.~1nur fracture 
continues after stopping therapy. 

5. 7 Patients with Asthma 

While not observed in clinical trials with Zometa, there have been reports of bronchoconstriction in aspirin 
sensitive patients receiving bisphosphonates. 

5.8 Hepatic ]mpairment 

Only limited clinical data are available for use of Zometa to treat hypercalcemia of malignancy in patients v.rith 
hepatic insufficiency, and these data are not adequate to provide guidance on dosage selection or how to safely 
use Zometa in these patients. 

5.9 Use in Pregnancy 

Bisphosphonates, such as Zorneta, are incorporated into the bone matrix, from where they are gradually released 
over periods of weeks to years. There may be a risk of fetal harm ( e.g., skeletal and other abnormalities) if a 
v,'oman becomes pregnant after completing a course of hisphosphonate therapy. 

Zometa may cause fetal ham1 when administered to a pregnant woman. In reproductive studies in pregnant rats, 
subcutaneous doses equivalent to 2.4 or 4.8 times the human systemic exposure resulted in pre- and 
postimplantation losses, decreases in viable fetuses and fetal skeletal, visceral, and external malformations. 
There are no adequate and well controlled studies in pregnant women. If this drug is used during pregnancy, or 
if the patient becornes pregnant while taking this drug, the patient should be apprised of the potential hazard to a 
fetus [see Use in Specific Populations (8.l)l 

5.10 Hypocalcernia 

Hypocalcemia has been reported in patients treated with Zometa. Cardiac arrhythmias and neurologic adverse 
events (seizures, tetany, and nmnbness) have been reported secondary to cases of severe hypocalcemia. In sorne 
instances, hypocalcemia may be life-threatening. Hypocalcemia must be corrected before initiating Zometa. 
Adequately supplement patients with calcium and vitamin D. 



00521

6 ADVERSE REACTIONS 

6.1 Clinical Studies Experience 

Because clinical lTials are conducted under widely varying conditions, adverse reaction rates observed in the 
clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice. 

Hypercakemia of MaHgnancv 

The safety of Zometa \Vas studied in 185 patients with hypercalcemia of malignancy (I-ICM) who received 
either Zometa 4 mg given as a 5-minute intravenous infusion (n=86) or pamidronate 90 mg given as a 2-hour 
intravenous infusion (1F103). The population was aged 33-84 years, 60% male and 81 % Caucasian, with breast, 
lung, head and neck, and renal cancer as the most common forms of malignancy. NOTE: pamidronate 90 mg 
was given as a 2-hour intravenous infusion. The relative safety of pamidronate 90 mg given as a 2-hour 
intravenous infusion compared to the same dose given as a 24-hour intravenous infusion has not been 
adequately studied in controlled clinical trials. 

Renal Toxicitv 

Administration of Zometa 4 mg given as a 5-minute intravenous infusion has been shown to result in an 
increased risk of renal toxicity, as rneasured by increases in serum creatinine, which can progress to renal 
failure. The incidence of renal toxicity and renal failure has been shown to he reduced when Zometa 4 mg is 
given as a 15-minute intravenous infusion. Zometa should he administered by intravenous infusion over no less 
than 15 minutes [see Warnings and Precautions (5) and Dosage and Administration (2)]. 

The most frequently observed adverse events were fever, nausea, constipation, anemia, and dyspnea 
(see Table 4). 

Table 4 provides adverse events that were reported by 10% or more of the 189 patients treated with Zometa 
4 mg or pamidronate 90 rng from the tvvo HCM trials. Adverse events are listed regardless of presumed 
causality to study drug. 

Table 4: Percentage of Patients with Adverse Events :?!10% Reported in Hypercalcemia of Malignancy 
Clinical Trials by Body System 

Zometa Pam.idronate 
4mg 90 m.g 
n (1!1;i) n (%1) 

Patients Studied 
Total No. of Patients Studied 86 (100) 103 (100) 
Total No. of Patients with any AE 81 (94) 95 (92) 
Body as a Whole 
Fever 38 (44) 34 (33) 
Progression of Cancer 14 ( j 6) 21 (20) 
Cardiovascular 
Hypotension 9 (11) 2 (2) 
Digestive 
Nausea 25 (29) 28 (27) 
Constipation 23 (27) 13 (13) 
Diarrhea 15 (17) 17 (17) 
Abdominal Pain 14 (16) 13 (13) 
Vomiting 12 (14) 17 (17) 
Anorexia 8 (9) 14 (14) 
Hemic and Lymphatic System 
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Anemia 19 (22) 18 (18) 
Infections 
Moniliasis 10 (12) 4 (4) 
Laboratory Alm.orrnalities 
Hypophosphatemia 11 (13) 2 (2) 
Hypokalemia 10 (12) 16 ( 16) 
1-Iypornagnesemia 9 (11) 5 (5) 
Musculoskeletal 
Skeletal Pain 10 (12) 10 (10) 
Nervous 
Insomnia 13 (15) 10 (10) 
Anxiety 12 (14) 8 (8) 
Confusion 11 (13) 13 (13) 
Agitation 11 (13) 8 (8) 
Respiratory 
Dyspnea 19 (22) 20 (19) 
Coughing 10 (12) 12 (12) 
Urogenital 
Urinarv Tract Infection 12 (14) 15 (l 5) 

The following adverse events frorn the tvvo controlled mu lticenter HCM trials (ff" 189) ;,vere reported by a 
greater percentage of patients treated with Zometa 4 mg than with pamidronate 90 mg and occurred with a 
frequency of greater than or equal to 5°1;) but less than 1 ()(!,,~. Adverse events are listed regardless of presumed 
causality to study drug: asthenia, chest pain, leg edema, mucositis, dysphagia, granulocytopenia, 
thromhocytopenia, pancyiopenia, nonspecific infection, hypocalcemia, dehydration, arthralgias, headache and 
somnolence. 

Rare cases of rash, pruritus, and chest pain have been reported following treatment with Zometa. 

Acute Phase Reaction 

Within three days after Zorneta administration, an acute phase reaction has been reported in patients, with 
syrnptorns including pyrexia, fatigue, bone pain and/or arthralgias, myalgias, chills, and influenza-like illness; 
these symptoms usually resolve within a fe"v days. Pyrexia has been the most commonly associated symptom, 
occurring in 44i;;;i of patients. 

l'VIinernl and Electrolvte Abnormalities 

Electrolyte abnormalities, most comrnonly hypocalcernia, hypophosphatemia and hypomagnesemia, can occur 
with bisphosphonate use. 

Grade 3 and Grade 4 laboratory abnonnaiities for serum creatinine, serum calcium, serurn phosphorus, and 
sernm magnesium observed in two clinical trials of Zometa in patients with HCM are shown in Table 5 and 6. 
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Table 5: Grade 3 Laboratory 1-\J::mormalities for Serum Creatinine, Serum Cakimn, Serum Phosphorus, 
and Serum Magnesium in Two Clinical Trials in Patients with HCM 

Laboratory Parameter 

Serurn Creatinine 1 

Hypocalcemia2 
Hypophosphatemia3 

H ypornagnesernia 4 

n/N 
2/86 
1/86 

36/70 
0/71 

Zometa 
4mg 

(%) 
(2%) 
(1%) 

··,:;; 1 (l ') L,. 1/o 

Grade 3 
Pamidronate 

90mg 
n/N 

3/100 
2/100 
27/81 
0/84 

(%) 
(Ji%) 
(2%) 

(,, ., o;;) 
.).) ., () 

Table 6: Grade 4 Laboratory Abnormalities for Serum Creatinine, Serum Calcium, Serum Phosphorus, 
and Serum Magnesium in Two Clinical Trials in Patients with HCM 

Grade 4 
Laboratory Parameter 

Serum Creatinine1 

Hypocalcemia2 
H ypop hosp hatemia3 

H 
. 4 

ypomagnesemia 

n/N 
0/86 
0/86 
1/70 
0/71 

Zometa 
4 rng 

(%1) 

(1%) 

1Grade 3 (greater than 3x lJpper Limit of Normal); Grade 4 (greater than 6x Upper Limit of Normal) 
2Grade 3 (less than 7 mg/dL); Grade 4 (less than 6 mg/dL) 
'Grade 3 (less than 2 mg/dL); Grade 4 (less than 1 mg/dL) 
4Grade 3 (less than 0.8 mEg/L); Grade 4 (less than 0.5 mEg/L) 

[njection Site Reactions 

Pamidronate 
90mo 

~ 

n/N (%) 
1/100 (1%) 
0/100 
4/81 (5%) 
1/84 (1'%) 

Local reactions at the infusion site, such as redness or swelling, were observed infrequently. In most cases, no 
specific treatment is required and the syrnptorns subside after 24-48 hours. 

Ocular Adverse Events 
Ocular inflarnrnation such as uveitis and scleritis can occur \vith bisphosphonate use, including Zorneta. No 
cases of iritis, scleritis or uveitis ,vere reported during these clinical trials. However, cases have been seen in 
postmarketing use [see Adverse Reactions (6.2)]. 

Multiple Mveloma and Bone Metastases of Solid Tumors 

The safety analysis includes patients treated in the core and extension phases ofthe trials. The analysis includes 
the 2042 patients treated with Zometa 4 mg, pamidronate 90 mg, or placebo in the three controlled multicenter 
bone metastases trials, including 969 patients completing the efficacy phase of the trial, and 619 patients that 
continued in the safety extension phase. Only 347 patients cornpleted the extension phases and were followed 
for 2 years (or 21 months for the other solid tumor patients). The median duration of exposure for safety 
analysis for Zometa 4 mg (core plus extension phases) was 12.8 months for breast cancer and multiple 
myeloma, 10.8 months for prostate cancer, and 4.0 months for other solid tumors. 

Table 7 describes adverse events that were reported hy 10% or more of patients. Adverse events are listed 
regardless of presumed causality to study drug. 
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Table 7: Percentage of Patients with 1-\dverse Events :?::10% Reported in Three Bone Metastases Clinical 
Trials by Body System 

Zometa Pamidronate Placebo 
4mg 90 mg 
n (%) n (%) n (%) 

Patients Studied 
Total No, of Patients 1031 (100) 556 (100) 455 (100) 
Total No. of Patients with any AE 1015 (98) 548 (99) 445 (98) 
Blood and Lymphatic 
Anernia 344 (33) 175 (32) 128 (28) 
Neutropenia 124 (12) 83 (15) "t.; j_, (8) 
Thrombocytopenia 102 (10) 53 (10) 20 (4) 
G astrnintestinal 
Nausea 476 (46) 266 (48) l 71 (38) 
Vorniting 333 (32) 183 (33) 122 (TT ~,) 

Constipation 320 (31) 162 (29) 174 (38) 
Diarrhea 249 (24) 162 (29) 83 (18) 
A bdorninal Pain 143 (14) 81 (15) 48 (11) 
Dyspepsia 105 (10) 74 (13) 31 (7) 
Stomatitis 86 (8) 65 (12) 14 (3) 
Sore Throat x'l L,.C, (8) 61 (l l) 17 (4) 
General Disorders and Administration Site 
Fatigue 398 (39) 240 (43) 130 (29) 
Pyrexia 328 (32) 172 (3 l) 89 (20) 
Weakness >) ~,-, 

.c,)L (24) 108 (19) 114 (25) 
Edema Lower Limb 215 (21) 126 (23) 84 (19) 
Rigors 112 ( 11) 62 (11) 28 (6) 
Infections 
Urinary Tract Infection 124 (12) 50 (9) 41 (9) 
Upper Respiratory Tract Infection 101 (10) 82 (15) 30 (7) 
Metabolism. 
Anorexia 231 (22) 81 (15) 105 (23) 
Weight Decreased 164 (16) 50 (9) 61 (13) 
Dehydration 145 (14) 60 (11) 59 (13) 
i\ppetite Decreased 130 (13) 48 (9) 45 (10) 
Musculoskeletal 
Bone Pain 569 (55) 316 ("7) _. I 284 (62) 
Mvaloia 

.,I b 239 (23) 143 (26) 74 (16) 
Arthralgia 216 (21) 131 (24) 73 (16) 
Back Pain 156 (15) 106 (19) 40 (9) 
Pain in Limb 143 (14) 84 (15) 52 (11) 
Neoplasms 
Malignant Neoplasm Aggravated 205 (20) 97 (17) 89 (20) 
Nervous 
Headache 191 (19) 149 (27) 50 (11) 
Dizziness ( excluding vertigo) 180 (18) 91 (16) 58 (13) 
Insomnia 166 (16) 111 (20) 73 (16) 
Paresthesia 149 (15) 85 (15) "t.; j., (8) 
Hypoesthesia 127 (12) 65 (12) 43 (10) 
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Psychiatric 
Depression 146 (14) 95 (17) 49 (11) 
Anxiety 112 ( 11) 73 (13) 37 (8) 
Confusion 74 (7) 39 (7) 47 (10) 
Respiratory 
Dyspnea 282 (27) 155 (28) 107 (24) 
Cough 224 (22) 129 (23) 65 (14) 
Skin 
Alopecia 125 (12) 80 (14) 36 (8) 
Dem1atitis 114 (11) 74 (13) 38 (8) 

Grade 3 and Grade 4 laboratory abnormalities for serum creatinine, serum calcium, serum phosphorus, and 
serum magnesium observed in three clinical trials of Zorn eta in patients with bone rnetastases are shovm in 
Tables 8 and 9. 

Table 8: Grade 3 Laboratory Abnormalities for Serum Creatinine, Serum Calcium, Serum Phosphorus, 
and Serum Magnesium in Three Clinical Trials in Patients with Bone Metastases 

Grade 3 
Laboratory Parameter Zometa Pamidronate 

4mg 90mg 
n/N ('%) n/N ('%) 

Sermn Creatinine1
* 7/529 (1%) 4/268 (2%) 

Hypocakemia2 6/973 (/101) -....., 10, 4/536 (<1 %i) 
Hy11ophosphatemia3 115/973 (12%) 38/537 (7%) 
Hypermagnesemia4 19/971 co) ,:.. /o 2/535 (<1'%) 
H . s ___ypomagneseima· 1/971 (<1%) 0/535 
1Grade 3 (greater than 3x lJpper Limit of Normal); Grade 4 (greater than 6x Upper Limit ofNon11al) 
*Serum creatinine data for all patients randomized after the 15-minute infusion amendment 
2Grade 3 (less than 7 mg/dL); (irade 4 (less than 6 mg/dL) 
'Grade 3 (less than 2 mg/dL); Grade 4 (less than 1 mg/dL) 
4Grade 3 (greater than 3 mEq/L); Grade 4 (greater than 8 mEq/L) 
5Grade 3 (less than 0.9 mEq/L); Grade 4 (less than 0.7 mEq/L) 

Placebo 

n/N (%) 
4/241 (2%,) 
0/415 
14/415 C'O/) _-, 10 

8/415 (2%) 
1/415 (<l%i) 

Table 9: Grade 4 Laboratory Abnormalities for Serum Creatl.nine, Serum Calcium, Serum Phosphorus, 
and Serum Magnesium in Three Clinical Trials in Patients "'ith Bone Metastases 

Grade 4 
Laboratory Parameter Zometa 

4m.g 
Pamidronate 

90 m.g 
n/N (%) n/N 

Serum Creatinine1 2/529 (<1 %) 1/268 
Hypocakemia2 7 /973 (< 1 %) 3/536 
Hypophosphatemia3 5/973 (<l %) 0/537 
Hypermagnesemia4 0/971 0/535 

(%) 
(<1%,) 
(<1%) 

___ Hy11omagnesemia5 2/97! (<1%,) 1/535 (<1%) 
1Grade 3 (greater than 3x Upper Limit of Normal); Grade 4 (greater than 6x lJpper Limit ofNonnal) 
*Serum creatinine data for all patients randomized after the 15-minute infusion amendment 
2Grade 3 (less than 7 mg/dL); Grade 4 (less than 6 mg/dL) 
3Grade 3 (less than 2 mg/dL); Grade 4 (less than 1 mg/dL) 
4Grade 3 (greater than 3 mEq/L); Grade 4 (greater than 8 mEq/L) 
5Grade 3 (less than 0.9 mEgiL); Grade 4 (less than 0.7 mEg/L) 

Placebo 

n/N 
0/241 
2/415 
1 /415 
2/415 
0/415 

(%) 
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Among the less frequently occurring adverse events (less than 15% of patients), rigors, hypokalemia, 
influenza-like illness, and hypocalcemia showed a trend for more events with bisphosphonate administration 
(Zometa 4 mg and pamidronate groups) compared to the placebo group. 

Less common adverse events reported more often ,vith Zometa 4 mg than pamidronate included decreased 
weight, "1.Vhich was reported in 16%1 of patients in the Zometa 4 mg group compared with 9%) in the pamidronate 
group. Decreased appetite "I.Vas reported in slightly more patients in the Zorneta 4 mg group (13%) compared 
with the pamidronate (9?,~)) and placebo (10%i) groups, but the clinical significance of these small differences is 
not clear. 

Renal Toxicity 

In the bone metastases trials, renal deterioration was defined as an increase of 0.5 mg/dL for patients with 
nom1al baseline creatinine (less than 1.4 mg/dL) or an increase of 1.0 mgidL for patients with an abnom1al 
baseline creatinine (greater than or equal tol .4 mg/dL). The following are data on the incidence of renal 
deterioration in patients receiving Zometa 4 mg over 15 minutes in these trials (see Table 10). 

Table J 0: Percentage of Patients w~ith Treatment ][mergent Renal ];"unction Deterioration by Baseline 
Serum Creatinine* 

Patient Population/Baseline Creatinine 
l'VIultiple Myeloma and Breast Cancer Zometa4 mg Pamidronate 90 mg 

n/N (%,) n/N (%1) 
Normal 27/246 (11%) 23/246 (9%,) 
Abnormal 2/26 (8%) 2/22 (9%) 
Total 29/272 (11%) 25/268 (9%) 
Solid Tumors Zometa4 mg Placebo 

n/N (%) n/N (%) 
Nom1al 17 /154 (11 %) 10/143 (7%) 
Ahnonnal 1 /11 (9(~~) 1/20 (5%) 
Total 18/165 (11%) 11/163 (7%) 
Prostate Cancer Zometa4 mg Placebo 

n/N (%,) n/N (%1) 
Normal 12/82 (15%) 8/68 (12%) 
Abnormal 4/10 (40%) 2/10 (20%) 
Total 16/92 (17%) 10/78 (13~~) 

*Table includes only patients ,vbo were randomized to the trial after a protocol amendment ihat lengihened tbe infusion duration of 
Zorn eta to l 5 minutes. 

The risk of deterioration in renal function appeared to be related to time on study, whether patients were 
receiving Zorneta ( 4 mg over 15 minutes), placebo, or parnidronate. 

In the trials and in postmarketing experience, renal deterioration, progression to renal failure and dialysis have 
occurred in patients with normal and abnonnal baseline renal function, including patients treated with 4 mg 
infused over a l 5-minute period. There have been instances of this occurring after the initial Zometa dose. 

6.2 Postmarketing Experience 

The following adverse reactions have been reported during postapproval use of Zometa. Because these reports 
are frorn a population of uncertain size and are subject to confounding factors, it is not possible to reliably 
estimate their frequency or establish a causal relationship to drng exposure. 
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Osteonecrosis of the Jaw 

Cases of osteonecrosis (primari iy involving the jaws) have been reported predominantly in cancer patients 
treated vvith intravenous bisphosphonates including Zorneta. Many of these patients vvere also receiving 
chemotherapy and corticosteroids which may he a risk factor for ONJ. Data suggests a greater frequency of 
reports of ONJ in certain cancers, such as advanced breast cancer and multiple myeloma. The majority of the 
reported cases are in cancer patients following invasive dental procedures, such as tooth extraction. It is 
therefore prudent to avoid invasive dental procedures as recovery may be prolonged [see vVarnings and 
Precautions (5)]. 

Acute Phase Reaction 

Within three days after Zometa administration, an acute phase reaction has been reported, with symptoms 
including pyrexia, fatigue, hone pain and/or arthraigias, myalgias, chills, and influenza-like illness; these 
symptoms usually resolve within three days of onset, but resolution could take up to 7 to 14 days. Ho\vever, 
some of these symptoms have been repmied to persist for a longer duration. 

Musculoskeletal Pain 

Severe and occasionally incapacitating hone, joint, and/or muscle pain has been reported with bisphosphonate 
use [see FVamings and Precautions (5)]. 

Atvnical Subtrochanterk and Diaphyseal Femoral Fractures 

Atypical subtrochanteric and diaphyseal femoral fractures have been reported with bisphosphonate therapy, 
including Zometa [see Warnings and Precautions (5.6)]. 

Ocular Adverse Events 

Cases of uveitis, scleritis, episcleritis, conjunctivitis, iritis, and orbital inflammation including orbital edema 
have been reported during postmarketing use. In some cases, symptoms resolved with topical steroids. 

H vpersensitivity Reactions 

There have been rare reports of allergic reaction with intravenous zoiedronic acid including angioedema and 
bronchoconstriction. Very rare cases of anaphylactic reaction/shock have also been reported. 

Additional adverse reactions reported in postmarketing use include: 

CNS: taste disturbance, hyperesthesia, tremor; Special Senses: blurred vision; Gastrointestinal: dry mouth; 
Skin: Increased sweating; ilfusculoskeletal: muscle cramps; Cardiovascular: hypertension, bradycardia, 
hypotension (associated with syncope or circulatory collapse primarily in patients with underlying risk factors); 
Respiratory: bronchospasms, interstitial lung disease (ILD) with positive rechallenge; Renal: hematuria, 
proteinuria; General Disorders and Administration S'ite: weight increase, influenza-like illness (pyrexia, 
asthenia, fatigue, or malaise) persisting for greater than 30 days; Laboratory Abnormalities: hyperkaiemia, 
hypernatremia. 

7 DRUG INTERACTIONS 

In vitro studies indicate that the plasma protein binding of zoledronic acid is low, with the unbound fraction 
ranging from 60-77%. In vitro studies also indicate that zoledronic acid does not inhibit microsomal CYP450 
enzymes. In vivo studies showed that zoiedronic acid is not metabolized, and is excreted into the urine as the 
intact drug. 
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7.1 Aminogiycosides 

Caution is advised when bisphosphonates are administered with aminoglycosides, since these agents may have 
an additive effect to lower serum calcium level for prolonged periods. This effect has not been reported in 
Zometa clinical trials. 

7.2 Loop Diuretics 

Caution should also be exercised when Zometa is used in combination with loop diuretics due to an increased 
risk of hypocalcemia. 

7.3 Nephrotoxic Drugs 

Caution is indicated when Zorneta is used ,vith other potentially nephrotoxic drugs. 

7 .4 Thalidomide 

No dose adjustment for Zometa 4 mg is needed when coadministered v.rith thalidomide. In a pharmacokinetic 
study of24 patients with multiple myeloma, Zometa 4 mg given as a 15 minute infusion was administered 
either alone onvith thalidomide (100 mg once daily on days 1-14 and 200 mg once daily on days 15-28). 
Coadministration of thalidomide with Zometa did not significantly change the pharmacokinetics of zoledronic 
acid or creatinine clearance. 

8 usi: IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Pregnancy Category D [see TVi1rnings and Precaution (5.9)] 

There are no adequate and well-controlled studies of Zometa in pregnant women. Zometa may cause fetal harm 
vvhen administered to a pregnant woman. Bisphosphonates, such as Zometa, are incorporated into the bone 
matrix and are gradually released over periods of ,veeks to years. The extent of bisphosphonate incorporation 
into adult bone, and hence, the amount available for release back into the systemic circulation, is directly related 
to the total dose and duration ofbisphospbonate use. Although there are no data on fetal risk in humans, 
bisphosphonates do cause fetal harm in animals, and animal data suggest that uptake of bisphosphonates into 
fetal bone is greater than into maternal hone. Therefore, there is a theoretical risk of fetal hann ( e.g., skeletal 
and other abnormalities) if a woman becomes pregnant after completing a course ofbisphosphonate therapy. 
The impact of variables such as time between cessation of bisphosphonate therapy to conception, the particular 
bisphospbonate used, and the route of administration (intravenous versus oral) on this risk has not been 
established. If this drug is used during pregnancy or if the patient becomes pregnant while taking or after taking 
this drug, the patient should he apprised of the potential hazard to the fetus. 

In female rats given subcutaneous doses of zoledronic acid of 0.01, 0.03, or 0.1 mg/kg/day beginning 15 days 
before mating and continuing through gestation, the number of stillbirths was increased and survival of neonates 
was decreased in the mid- and high-dose groups (?0.2 times the human systemic exposure following an 
intravenous dose of 4 mg, based on an Al.JC comparison). i\dverse maternal effects were observed in all dose 
groups (with a systemic exposure of ?:-:0.07 times the human systemic exposure following an intravenous dose of 
4 mg, based on an AUC cornparison) and included dystocia and periparturient rnortality in pregnant rats 
allowed to deliver. Maternal mortality may have been related to drug-induced inhibition of skeletal calcium 
mobilization, resulting in periparturient hypocalcemia. This appears to he a hisphosphonate-class effect. 

In pregnant rats given a subcutaneous dose of zoledronic acid of 0.1, 0.2, or 0.4 mg/kg/day during gestation, 
adverse fetal effects v,.rere observed in the mid- and high-dose groups (with systemic exposures of 2.4 and 
4.8 times, respectively, the human systemic exposure following an intravenous dose of 4 mg, based on an AUC 
comparison). These adverse effects included increases in pre- and postimplantation losses, decreases in viable 
fetuses, and fetal skeletal, visceral, and external malfixmationso Fetal skeletal effects observed in the high-dose 
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group included unossified or incompletely ossified bones, thickened, curved or shortened bones, v,.ravy ribs, and 
shortened jaw. Other adverse fetal effects observed in the high-dose group included reduced lens, rudimentary 
cerebellum, reduction or absence of liver lobes, reduction of lung lobes, vessel dilation, cleft palate, and edema. 
Skeletal variations were also observed in the low-dose group (with systemic exposure of 1.2 times the human 
systemic exposure following an intravenous dose of 4 mg, based on an AUC comparison). Signs of maternal 
toxicity were observed in the high-dose group and included reduced body v,.reights and food consumption, 
indicating that rnaximal exposure levels were achieved in this study. 

In pregnant rabbits given subcutaneous doses of zoledronic acid of 0.01, 0.03, or 0.1 mg/kg/day during 
gestation ( s0.5 tirnes the hurnan intravenous dose of 4 mg, based on a comparison of relative body surface 
areas), no adverse fetal effects were observed. Maternal mortality and abortion occurred in all treatment groups 
(at doses ?:-0.05 times the human intravenous dose of 4 mg, based on a comparison of relative body surface 
areas). Adverse maternal effocts were associated vvith, and may have been caused by, drug-induced 
hypocalcemia. 

8.3 Nursing Mothers 

It is not known whether zoledronic acid is excreted in human milk Because many drugs are excreted in human 
milk, and because of the potential for serious adverse reactions in nursing infants from Zometa, a decision 
should he made to discontinue nursing or to discontinue the drug, taking into account the importance of the drug 
to the mother. Zoledronic acid binds to bone long term and may be released over weeks to years. 

8.4 Pediatric Use 

Zometa is not indicated for use in children. 

The safety and effectiveness of zoledronic acid was studied in a one-year active-controlled trial of 152 pediatric 
subjects (74 receiving zoledronic acid). The enrolled population was subjects with severe osteogenesis 
imperfocta, aged 1-17 years, 55% male, 84i;,~ Caucasian, with a mean lumbar spine BMD of0.431 gm/cm2, 
which is 2.7 standard deviations below the mean for age-matched controls (BMD Z-score of -2.7). At one year, 
increases in BMD were observed in the zoledronic acid treatment group. However, changes in Brv1D in 
individual patients with severe osteogenesis imperfocta did not necessarily correlate with the risk for fracture or 
the incidence or severity of chronic bone pain. The adverse events observed with Zometa use in children did not 
raise any new safety findings beyond those previously seen in adults treated for hypercalcemia of malignancy or 
hone metastases. However, adverse reactions seen more commonly in pediatric patients included pyrexia (61 %), 
arthralgia (26%)), hypocalcernia (22%)) and headache (22%). These reactions, excluding arthralgia, occurred 
most frequently within 3 days after the first infusion and became less common "I.Vith repeat dosing. Because of 
long-term retention in bone, Zometa should only be used in children if the potential benefit outweighs the 
potential risk 

Plasma zoledronic acid concentration data was obtained from 10 patients with severe osteogenesis imperfecta 
(4 in the age group of 3-8 years and 6 in the age group of 9-17 years) infused with 0.05 mg/kg dose over 
30 min. Mean Cmax and AUC\o-last) was l 67 ng/mL and 220 ng 6 h/mL, respectively. The plasma concentration 
time profile of zoledronic acid in pediatric patients represent a multi-exponential decline, as observed in adult 
cancer patients at an approximately equivalent mg/kg dose. 

8.5 Geriatric Use 

Clinical studies of Zometa in hypercalcemia of malignancy included 34 patients who were 65 years of age or 
older. No significant differences in response rate or adverse reactions were seen in geriatric patients receiving 
Zometa as compared to younger patients. Controlled clinical studies of Zometa in the treatment of multiple 
myeloma and bone metastases of solid tumors in patients over age 65 revealed similar efficacy and safety in 
older and younger patients. Because decreased renal function occurs more conn11(mly in the elderly, special care 
should he taken to monitor renal function. 
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10 OVERDOSAGE 

Clinical experience with acute overdosage of Zometa is limited. Two patients received Zometa 32 mg over 
.5 minutes in clinical trials. Neither patient experienced any clinical or laboratory toxicity. Overdosage may 
cause clinically significant hypocalcemia, hypophosphatemia, and hypomagnesemia. Clinically relevant 
reductions in serum levels of calcium, phosphorus, and magnesium should be corrected by intravenous 
administration of calcium gluconate, potassium or sodium phosphate, and magnesium sulfate, respectively. 

In an open-label study of zoledronic acid 4 mg in breast cancer patients, a female patient received a single 
48-mg dose of zoledronic acid in error. T\vo days after the overdose, the patient experienced a single episode of 
hyperthermia (38°C), which resolved after treatment All other evaluations were nom1al, and the patient was 
discharged seven days after the overdose. 

A patient with non-Hodgkin's lymphoma received zoledronic acid 4 mg daily on four successive days for a total 
dose of 16 mg. The patient developed paresthesia and abnonnal liver function tests with increased GGT (nearly 
100 U/L, each value unknown). The outcome of this case is not known. 

In controlled clinical trials, administration of Zometa 4 mg as an intravenous infusion over 5 minutes has been 
sho\vn to increase the risk of renal toxicity compared to the same dose administered as a 15-rninute intravenous 
infusion. In controlled clinical trials, Zometa 8 mg has been shmvn to be associated with an increased risk of 
renal toxicity compared to Zometa 4 mg, even when given as a 15-minute intravenous infusion, and v,.ras not 
associated with added benefit in patients v/ith hypercalcemia of malignancy [see Dosage and 
Administration (2.4)]. 

11 DESCRIPTION 

Zorneta contains zoledronic acid, a bispbosphonic acid 'vVhich is an inhibitor of osteoclastic bone resorption. 
Zoledronic acid is designated chemically as (l-Hydroxy-2-imidazol- l-yl-phosphonoethyl) phosphonic acid 
monohydrate and its structural formula is: 

Zoledronic acid is a white crystalline powder. Its molecular formula is C5HwN;,O7P2~H2O and its molar mass is 
290. l g/mol. Zoledronic acid is highly soluble in 0.1 N sodium hydroxide solution, sparingly soluble in water 
and OJ N hydrochloric acid, and practically insoluble in organic solvents. The pEI of a 0. n1

~ solution of 
zoledronic acid in water is approximately 2.0. 
Zometa is available in 100-mL bottles as a sterile liquid ready-to-use solution for intravenous infusion and in 5-
rnL vials as a sterile liquid concentrate solution for intravenous infusion. 

• Each 100 ml ready-to-use bottle contains 4.264 mg zoledronic acid monohydrate, corresponding to 4 
mg zoledronic acid on an anhydrous basis, 5100 mg of mannitol, USP, ,vater for injection, and 24 mg of 
sodium citrate, USP. 

• Each 5 mL concentrate vial contains 4.264 mg zoledronic acid monohydrate, corresponding to 4 mg 
zoledronic acid on an anhydrous basis, 220 rng of mannitol, USP, vvater for injection, and 24 rng of 
sodium citrate, USP. 

inactive Ingredients: rnannitol, USP, as bulking agent, \vater for injection and sodiurn citrate, USP, as buffering 
agent. 
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12 CLINICAL PHARMACOLOGY 

12.1 Mechanism. of Action 

The principal pbarmacologic action of zoledronic acid is inhibition of bone resorption. Although the 
antiresorptive mechanism is not completely understood, several factors are thought to contribute to this action. 
In vitro, zoledronic acid inhibits osteoclastic activity and induces osteociast apoptosis. Zoledronic acid also 
blocks the osteoclastic resorption of mineralized hone and cmiilage through its binding to bone. Zoledronic acid 
inhibits the increased osteociastic activity and skeletal calcium release induced by various stimulatory factors 
released by tumors. 

12.2 Pharm.acodynamics 

Clinical studies in patients with hypercalcemia of malignancy (HCM) showed that single-dose infusions of 
Zometa are associated with decreases in serum calcium and phosphorus and increases in urinary calcium and 
phosphorus excretion. 

Osteoclastic hyperactivity resulting in excessive hone resorption is the underlying pathophysiologic 
derangement in hypercalcemia of malignancy (HCM, tumor-induced hypercalcernia) and metastatic bone 
disease. Excessive release of calcium into the blood as bone is resorbed results in polyuria and gastrointestinal 
disturbances, with progressive dehydration and decreasing glomernlar filtration rate. This, in turn, results in 
increased renal resorption of calcium, setting up a cycle of worsening systemic hypercalcernia. Reducing 
excessive bone resorption and maintaining adequate fluid administration are, therefore, essential to the 
management of hypercalcemia of malignancy. 

Patients who have hypercalcemia of malignancy can generally be divided into two groups according to the 
pathophysiologic mechanism involved: humoral hypercalcemia and hypercaicemia due to tumor invasion of 
bone. In humoral hypercalcemia, osteoclasts are activated and bone resorption is stimulated by factors such as 
parathyroid hormone-related protein, which are elaborated by the tumor and circulate systemically. Humoral 
hypercalcemia usually occurs in squamous cell malignancies of the lung or head and neck or in genitourinary 
tumors such as renal cell carcinoma or ovarian cancer. Skeletal metastases may be absent or minimal in these 
patients. 

Extensive invasion of bone by tumor cells can also result in hypercalcemia due to local tumor products that 
stimulate bone resorption hy osteoclasts. Tumors commonly associated with locally mediated hypercaicemia 
include breast cancer and multiple myeloma. 

Total serum calcium levels in patients who have hypercalcemia of malignancy may not reflect the severity of 
hypercaicernia, since concomitant hypoalbuminernia is commonly present. Ideally, ionized calcium levels 
should be used to diagnose and follow hypercalcemic conditions; however, these are not commonly or rapidly 
available in many clinical situations. Therefore, adjustment of the total serum calcium value for differences in 
albumin levels ( corrected serum calcium, CSC) is often used in place of measurement of ionized calcium; 
several nomograms are in use for this type of calculation [see Dosage and Administration (2)]. 

12.3 Pharm.acokinetics 

Phannacokinetic data in patients with hypercalcemia are not available. 

Distribution 

Single or multiple (q 28 days) 5-minute or 15-minute infusions of 2, 4, 8, or 16 rng Zometa ;,vere given to 
64 patients with cancer and hone metastases. The postinfusion decline of zoledronic acid concentrations in 
plasma was consistent with a triphasic process showing a rapid decrease from peak concentrations at end of 
infusion to less than 1 ?,,~) of Cmax 24 hours postinfusion with population half-lives oftv2a 0.24 hours and t112[3 
1.87 hours for the early disposition phases of the drug. The terminal elimination phase of zoledronic acid v,.ras 
prolonged, vvith very low concentrntions in plasma between Days 2 and 28 postinfusion, and a terminal 
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elimination half-life t 1/2y of 146 hours. The area under the plasma concentration versus time curve (AUC0 _21fo) of 
zoledronic acid was dose proportional from 2-16 mg. The accumulation of zoledronic acid measured over three 
cycles was low, with mean AUC0_24hratios for cycles 2 and 3 versus 1 of 1.13 ± 0.30 and 1.16 ± 0.36, 
respectively. 

In vitro and ex vivo studies showed low affinity of zoledronic acid for the cellular components of human blood, 
vvith a mean blood to plasma concentration ratio of 0.59 in a concentration range of 30 ng/mL to 5000 ng/rnL. 
In vitro, the plasma protein binding is low, with the unbound fraction ranging from 60% at 2 ng/mL to 77% at 
2000 ng/mL of zoledronic acid. 

l'VIetabolism 

Zoledronic acid does not inhibit hmnan P450 enzymes in vitro. Zoledronic acid does not undergo 
biotransfonnation in vivo. In animal studies, less than 3% of the administered intravenous dose was found in the 
feces, v,.rith the balance either recovered in the urine or taken up by bone, indicating that the drug is eliminated 
intact via the kidney. Folkl\ving an intravenous dose of 20 nCi HC-zoledronic acid in a patient vvith cancer and 
hone metastases, only a single radioactive species with chromatographic properties identical to those of parent 
drng was recovered in urine, which suggests that zoledronic acid is not metabolized. 

Excretion 

In 64 patients with cancer and bone metastases, on average(± SD) 39 ± 16% of the administered 
zoledronic acid dose was recovered in the urine within 24 hours, with only trace amounts of drug found in urine 
post-Day 2. The cumulative percent of drng excreted in the urine over 0-24 hours was independent of dose. The 
balance of drug not recovered in urine over 0-24 hours, representing drug presumably bound to bone, is slowly 
released back into the systemic circulation, giving rise to the observed prolonged low plasma concentrations. 
The 0-24 hour renal clearance of zoledronic acid vvas 3.7 ± 2.0 L/h. 

Zoledronic acid clearance \Vas independent of dose but dependent upon the patient's creatinine clearance. In a 
study in patients with cancer and bone metastases, increasing the infusion time of a 4-mg dose of 
zoledronic acid from 5 minutes (n=5) to 15 minutes (n=7) resulted in a 34%i decrease in the zoledronic acid 
concentration at the end of the infusion ([mean :r: SD] 403 ± 118 ng/mL versus 264 :1:. 86 ng/mL) and a 
1m-;, increase in the total AUC (378 ± 116 ng x h/mL versus 420 ± 218 ng x h/mL). The difference bet\veen the 
AJ.JC means was not statistically significant. 

Special Populations 

Pediatrics 

Zometa is not indicated for use in children [see Pediatric [Z,;;e (8.4)], 

Geriatrics 

The pharmacokinetics of zoledronic acid \Vere not affected by age in patients with cancer and bone metastases 
who ranged in age from 38 years to 84 years. 

Race 

Population pham1acokinetic analyses did not indicate any differences in pharmacokinetics among Japanese and 
North American (Caucasian and African American) patients with cancer and hone metastases. 

Hepatic Insuf1iciency 

No clinical studies were conducted to evaluate the effect of hepatic impainnent on the phannacokinetics of 
zoledronic acid. 

Renal Insuf1iciency 
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The pharmacokinetic studies conducted in 64 cancer patients represented typical clinical populations with 
nonnal to moderately impaired renal function. Compared to patients with normal renal function (N=37), 
patients with mild renal impairment (N=l5) showed an average increase in plasma AUC of 1Y%, whereas 
patients with moderate renal impairment (N"' 11) showed an average increase in plasma AUC of 43?,~. Limited 
pharmacokinetic data are available for Zometa in patients with severe renal impainnent ( creatinine clearance 
less than 30 mL/min). Based on population PK/PD modeling, the risk of renal deterioration appears to increase 
vvith AUC, which is doubled at a creatinine clearance of 10 rnL/min. Creatinine clearance is calculated by the 
Cockcroft-Gault formula: 

CrCl 0"[140-age (years)] x weii:-~ht (kg) {x 0.85 for female patients} 
[72 x serum creatinine (mg/dL)] 

Zometa systemic clearance in individual patients can be calculated from the population clearance of Zometa, 
CL (L/h)=6.5(CLc/90)°.4. These formulae can be used to predict the Zometa AUC in patients, "1.Vhere 
CL"Dose/AUCocx)· The average AUC024 in patients v,.rith nonnal renal function was 0.42 mg~h/L and the 
calculated AUC0_,o for a patient with creatinine clearance of 75 mL/min was 0.66 mg~h/L following a 4-mg dose 
of Zometa. However, efficacy and safety of adjusted dosing based on these formulae have not been 
prospectively assessed [see FVarnings and Precautions (5.2)]. 

l3 NONCUNJCAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Standard lifetirne carcinogenicity bioassays were conducted in mice and rats. Mice ;,vere given oral doses of 
zoledronic acid of OJ, 0.5, or 2.0 mg/kg/day. There was an increased incidence of Harderian gland adenomas in 
males and females in all treatment groups ( at doses ?:0.002 times a human intravenous dose of 4 mg, based on a 
comparison of relative body surface areas). Rats were given oral doses of zoledronic acid of0.l, 0.5, or 
2.0 mg/kg/day. No increased incidence of tumors was observed (at doses s0.2 times the human intravenous 
dose of 4 mg, based on a comparison of relative body surface areas). 

Zoledronic acid was not genotoxic in the Ames bacterial mutagenicity assay, in the Chinese hamster ovary cell 
assay, or in the Chinese hamster gene mutation assay, with or without metabolic activation. Zoledronic acid v,.ras 
not genotoxic in the in vivo rat micronucleus assay. 

Female rats v,.rere given subcutaneous doses of zoledronic acid of 0.01, 0.03, or 0.1 mg/kg/day beginning 
15 days before mating and continuing through gestation. Effects observed in the high-dose group (with systemic 
exposure of 1.2 times the human systemic exposure following an intravenous dose of 4 mg, based on AUC 
comparison) included inhibition of ovulation and a decrease in the number of pregnant rats. Effr~cts observed in 
both the mid-dose group (with systemic exposure of 0.2 times the human systemic exposure following an 
intravenous dose of 4 mg, based on an AUC comparison) and high-dose group included an increase in 
preimplantation losses and a decrease in the nurnber of implantations and live fetuses. 

l4 CUNICAL STUDJES 

14.1 Hypercakem.ia of Malignancy 

Two identical multicenter, randomized, double-blind, double-dunm1y studies of Zometa 4 mg given as a 
5-minute intravenous infusion or pamidronate 90 mg given as a 2-hour intravenous infusion were conducted in 
185 patients with hypercalcernia of malignancy (HCM). NOTE: Administration of Zorneta 4 rng given as a 
5-minute intravenous infusion has been shmvn to result in an increased risk of renal toxicity, as measured by 
increases in semm creatinine, which can progress to renal failure. The incidence of renal toxicity and renal 
failure has been shown to he reduced ,vhen Zometa 4 mg is given as a 15-minute intravenous infusion. Zometa 
should be administered by intravenous infusion over no less than 15 minutes [see FVarnings and 
Precautions (5. l and 5. 2) and Dosage and Administration (LI)]. The treatment groups in the clinical studies 



00534

were generally v,.rell balanced with regards to age, sex, race, and tumor types. The mean age of the study 
population v.ras 59 years; 81 % were Caucasian, 15% were black, and 4% were of other races. 60% of the 
patients were male. The most common tumor types ,vere lung, breast, head and neck, and renal. 

In these studies, HCM was defined as a c01Tected serum calcium (CSC) concentration of greater than or equal to 
12.0 mg/dL (3.00 mmol/L). The primary efficacy variable was the proportion of patients having a complete 
response, defined as the lowering of the CSC to less than or equal to 10.8 mg/dL (2.70 mrnol/L) within 10 days 
after drug infusion. 

To assess the effects of Zometa versus those of parnidronate, the tvvo rnulticenter EICM studies vvere cornbined 
in a preplanned analysis. The results of the primary analysis revealed that the propmiion of patients that had 
normalization of corrected serum calcium by Day 10 were 88i;;;i and 70(!,o~ for Zometa 4 mg and pamidronate 
90 mg, respectively (Pc"0.002) (see Figure 1). In these studies, no additional benefit was seen for Zometa 8 rng 
over Zometa 4 mg; however, the risk of renal toxicity of Zometa 8 mg was significantly greater than that seen 
v,.rith Zometa 4 mg. 

Figure 1 
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Secondary efficacy variables from the pooled HC1'.1I studies included the proportion of patients who had 
nonnalization of corrected serum calcium (CSC) by Day 4; the prop01iion of patients who had nom1alization of 
CSC by Day 7; time to relapse of HCM; and duration of complete response. Time to relapse of HCM was 
defined as the duration (in days) of normalization of serum calciurn from study drug infusion until the last CSC 
value less than 11.6 mgidL (less than 2.90 mmol/L). Patients who did not have a complete response v.rere 
assigned a time to relapse of 0 days. Duration of complete response was defined as the duration (in days) from 
the occurrence of a complete response until the last CSC -:{10.8 rng/dL (2.70 mmol/L). The results of these 
secondary analyses for Zometa 4 mg and pamidronate 90 mg are shown in Table 11. 

Table 11: Secondary Efficacy Variables in Pooled HCM Studies 

_____________________ z_· _o_m_e_t_a_4_m--'g ________ J_>_a_m_i_d_r_o_n_a_t_e_9_0_1_n_,.g._1 __ _ 

Complete Response 
By Day4 
By Day 7 
Duration of Response 
Time to Relapse 
Duration of Complete Response 
*Pless than 0.05 versus pamidronate 90 mg. 

N 
86 
86 
N 
86 
76 

Response Rate N Response Rate 
45.3% 99 33.3~~ 

82.6%* 99 63.6% 
l'VIedian Duration (Days) N Median Duration (Days) 

30* 99 17 
32 69 18 
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14.2 Clinical Trials in Multiple Myeloma and Bone Metastases of Solid Tumors 

Table 12 describes an overview ofthe efficacy population in three randomized Zorneta trials in patients with 
multiple myeloma and bone metastases of solid tumors. These trials included a pamidronate-controlled study in 
breast cancer and multiple myeloma, a placebo-controlled study in prostate cancer, and a placebo-controlled 
study in other solid tumors. The prostate cancer study required documentation of previous bone metastases and 
3 consecutive rising PSAs while on hormonal therapy. The other placebo-controlled solid tumor study included 
patients with bone metastases from malignancies other than breast cancer and prostate cancer, including 
NSCLC, renal cell cancer, small cell hmg cancer, colorectal cancer, bladder cancer, GI/genitourinary cancer, 
head and neck cancer, and others. These trials were comprised of a core phase and an extension phase. In the 
solid tumor, breast cancer and multiple myeloma trials, only the core phase was evaluated for efficacy as a high 
percentage of patients did not choose to participate in the extension phase. In the prostate cancer trials, both the 
core and extension phases were evaluated for efficacy shmving the Zometa effect during the first l 5 months was 
maintained without decrernent or improvement for another 9 months. The design of these clinical trials does not 
permit assessment of whether more than one-year administration of Zometa is beneficial. The optimal duration 
of Zometa administration is not known. 

The studies were amended tvvice because of renal toxicity. The Zometa infi.ision duration was increased from 
5 minutes to 15 minutes. After all patients had been accrued, but while dosing and follow-up continued, patients 
in the 8 mg Zometa treatrnent ann were s,vitcbed to 4 rng due to toxicity. Patients \vho ,vere randomized to the 
Zometa 8 mg group are not included in these analyses. 

Table 12: Overview of Efficacy Population for Phase HI Studies 

Patient Population No. of Zometa Dose Control 
Patients 

Multiple rnyelorna or metastatic 1,648 
breast cancer 

Metastatic prostate cancer 

Metastatic solid tumor other 
than breast or prostate cancer 

643 

773 

4 and 8* mg 
Q3-4 weeks 

4 and 8* mg 
Q3 weeks 

4 and 8* mg 
Q3 weeks 

Parnidronate 90 mg 
Q3-4 weeks 

Placebo 

Placebo 

Median Duration 
(Planned Duration) 
Zometa4 mg 
12. 0 rnonths 
(13 months) 

l O. 5 rnonths 
(15 months) 

3.8 months 
(9 months) 

*Patients who were randomized to the 8 mg Zorncta group arc not included in any of the analyses in this package insert. 

Each study evaluated skeletal-related events (SR.Es), defined as any of the following: pathologic fracture, 
radiation therapy to bone, surgery to bone, or spinal cord compression. Change in antineoplastic therapy due to 
increased pain was a SRE in the prostate cancer study only. Planned analyses included the proportion of patients 
with a SRE during the study and time to the first SRE. Results for the two Zorneta placebo-controlled studies 
are given in Table 13. 
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Table 13: Zorneta Compared to Placebo in Patients with Bone Metastases from. Prostate Cancer or Other 
Solid Tumors 

L Analysis of Proportion of Patients vi'ith a SRE1 Il. Analysis of Time to the Pirst SRE 

Studv 
Study Ann & 

Patieni Number Pm nrtinn 
Difference1 Median 
& 95'Yii CI P-value Days) 

Prostate 
Cancer 

Zometa 4 mg 
(n=2l4) 
Placebo 
(n=208) 

33 1~,{1 -1]% 0.02 No1.Reached 

Solid 
Tumors 

Zome1.a4 mg 
(n=257) 
Placebo 
(n=250) 

J SRF.=Ske1etal-Related Event 

44%, 

38%i 

44%i 

(-20%, -1%) 

_7ryo 0.13 
(-15%. 2%) 

2Diffcrence for the proportion of patients with a SRE of Zomcta 4 mg versus placebo. 
'.!Hazard ratio for the first occurrence of a SRE of Zomcta 4 mg versus placebo. 

321 

230 

163 

Hazard Ratio3 

& 95'¼; CI P-va!ue 
0.67 0.011 

(0.49, 0.9]) 

0.73 0.023 
(0.55, 0.96) 

In the breast cancer and myeiorna trial, efficacy was determined hy a noninferiority analysis comparing Zometa 
to pamidronate 90 mg for the proportion of patients with a SRE. This analysis required an estimation of 
pamidronate efficacy. Historical data from 1,128 patients in three parnidronate placebo-controlled trials 
demonstrated that parnidronate decreased the proportion of patients with a SRE hy 13.1 ~-~ (95<% CI '" 7.3%, 
18.9%)). Results of the comparison of treatment with Zometa compared to pamidronate are given in Table 14. 

Table 14: Zorneta Compared to Pamidronate in Patients with Multiple Myeloma or Bone Metastases 
from Breast Cancer 

L Analysis of Proportion of Patients with a SRE1 n. Analysis of Time to the First SRE 

Study 
Multiple 
Myeloma 
& Rreasi 
Cancer 

Study Arm & 
Patient Number Pro ortion 

Zcnneta 4 rng 44~1() 

(n=56 l) 

Pamidronate 
(n=555) 

46'% 

1SRE=Skele1al-Related Event 

Difference2 

& 95%, Cl P-va!ue 
0,46 

Median 
(Days) 

373 

363 

2Difference for the proportion of patients ,vith a SRE of Zometa 4 mg versus pamidronate 90 mg. 
3Hazard ratio for the first occuJTence of a SR.E of Zometa 4 mg versus pamidronate 90 mg. 

16 HO\V SUPPLIED/STORAGE AND HANDLING 

4 mg/100 mL single-use readv-to-use bottle 

Hazard Ratin3 

& 95% CI 
0.92 

(0.77, l.09) 

P-value 
0.32 

Carton of 1 bottle .......................................................................................... NDC 0078-0590-61 

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86c'F) [see USP Controlled Room Temperature]. 

4 mg/5 rnL single-use vial of concentrate 

Carton of 1 vial ......................................................................................... NDC 0078-0387-25 

Store at 2Y'C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled Room Temperature]. 
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17 PATIENT COUNSELING INFORLVIATION 

• Patients should be instructed to tell their doctor if they have kidney problems before being given Zometa. 

• Patients should be informed of the importance of getting their blood tests (serum creatinine) during the 
course of their Zometa therapy. 

• Zometa should not be given if the patient is pregnant or plans to become pregnant, or if she is breastfeeding. 

• Patients should be advised to have a dental examination prior to treatment with Zometa and should avoid 
invasive dental procedures during treatrnent. 

• Patients should he informed of the impmtance of good dental hygiene and routine dental care. 

• Patients ,vith multiple myeloma and bone metastasis of solid tumors should be advised to take an oral 
calcium supplement of 500 mg and a multiple vitamin containing 400 IlJ of Vitamin D daily. 

• Patients should be advised to report any thigh, hip, or groin pain. It is unknown whether the risk of atypical 
femur fracture continues after stopping therapy. 

• Patients should be avvare of the most common side effects including: anemia, nausea, vomiting, 
constipation, diarrhea, fatigue, fever, weakness, lower limb edema, anorexia, decreased weight, bone pain, 
myalgia, arthralgia, back pain, malignant neoplasm aggravated, headache, dizziness, insomnia, paresthesia, 
dyspnea, cough, and abdominal pain. 

• There have been reports ofhronchoconstriction in aspirin-sensitive patients receiving bisphosphonates, 
including zoledronic acid. Before being given zoledronic acid, patients should tell their doctor if they are 
aspirin-sensitive. 

l\/fanufactured by 
Novartis Pharma Stein AG 
Stein, Switzerland for 
Novartis Pham1aceuticals Corporation 
East Hanover, New Jersey 07936 

(c) Novartis 

T2013-75 
September 2013 
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1 EXECUTIVE SUMMARY 

Page 3 of 14 
Study Report 

Background" Tibia fracture in rats evokes chronic hindpaw pain, edema, warmth, and regional 

osteopenia, a syndrome resembling complex regional pain syndrome (CRPS). The effect of orally 

administered zoledronic acid was tested in this model of CRPS. 

Methods. Two studies were performed. In both studies, the distal tibia was fractured and the hindlimb 

casted for 4 weeks followed by cast removal. In study 1, the rats were administered vehicle (distilled 

water) or zoledronic acid by oral gavage starting the day after fracture and continuing for 4 weeks, after 

which time the cast was removed and multiple assessments were performed in the hindpaw. In study 2, 

dosing was started after cast removal and continued for 3 weeks thereafter. Bilateral hindpaw 

nociceptive thresholds, thickness, and temperature were determined. 

f?esu!ts. Fracture and casting significantly reduced nociceptive threshold and weight bearing, and 

increased paw thickness and temperature in the ipsilateral fracture limb as compared to the 

contralateral normal limb. In study 1, oral zoledronic acid treatment reversed fracture induced 

hyperalgesia by 77% as compared to vehicle control, and significantly improved weight bearing in the 

fracture limb (86% of normal for zoledronic acid versus 55% of normal for vehicle). Zoledronic acid 

treatment reduced fracture induced hindpaw edema by 60% as compared to vehicle" There was a small 

zoledronic acid effect on hindpaw temperature. In study 2, oral zoledronic acid significantly reversed 

hyperalgesia and restored weight bearing as compared to vehicle treatment. Zoledronic acid 

administration resulted in a complete reversal of hyperalgesia after 3 weeks of treatment. Hindpaw 

warmth and edema resolved in both treatrnent groups with no significant difference noted between the 

two groups for these parameters. 

Conclusion. Oral administration of zoledronate reversed pain, restored weight bearing, and prevented 

edema as compared to vehicle in the rat tibia fracture model of CRPS. 

2 OBJECTIVE 

The objective of the study was to examine the effects of oral administration of zoledronate on hindlimb 

nociception, edema and temperature in the rat tibia fracture of model of CRPS. 

3 OVERVIEW OF ANIMAL MODEL 

The rat tibia fracture model of CRPS has been shown to replicate the inciting trauma, natural history and 

cornplex multi-organ pathologic changes observed in CRPS patients. Distal tibia fracture in rats followed 

by 4-week cast irnmobilization results in chronic unilateral hindlirnb pain, edema, warmth, postural 

unweighting, periarticular osteoporosis, facilitated spontaneous protein extravasation, and increased 

expression of pro-inflammatory cytokines (Guo et al. 2.004, Guo et al. 2.006, Kingery 2010, Wei et al. 

2012). These post-fracture changes closely resemble the clinical presentation of patients with acute 

CRPS. 
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4 MATERIALS AND METHODS 

Surgery 

Page 4 of 14 
Study Report 

Tibia fracture was perfonned under under 2-4% isoflurane to maintain surgical anesthesia as previously 

described (Guo et al. 2004). The right distal tibia was fractured using pliers with an adjustable stop that 

had been modified with a three-point jaw. The hind limb was then casted so the hip, knee, and ankle 

were flexed. The cast extended from the metatarsals of the hindpaw up to a spica formed around the 

abdomen, The rats were given subcutaneous saline and buprenorphine immediately after the procedure 

and on the first day after fracture for postoperative hydration and analgesia. At 4 weeks, the rats were 

anesthetized with isoflurane and the cast removed with a vibrating cast saw. All rats used in this study 

had union at the fracture site after 4 weeks of cast immobilization, 

Drug 

Zoledronic acid, in the form of the disodium salt, \Nas dissolved in distilled water for oral administration 

by gavage. A gavage volurne of 80 µl/100g body weight was used. 

Hindpaw nociception 

To measure mechanical hyperalgesia in the rats, an up-down von Frey testing paradigm was used as 

previously described (Kingery et al, 2003, Guo et al. 2.004, Guo et al. 2006). Von Frey hairs ranging in 

thickness from 0.41 g to 15.14 g were applied against the hindpaw plantar skin at approxirnately 

midsole. The fiber was pushed until it slightly bowed and then it was jiggled in that position for 6 

seconds. Hindpaw withdrawal from the fiber was considered a positive response. The initial fiber 

presentation was 2.1 g and the fibers were presented according to the up-down method of Dixon to 

generate six responses in the immediate vicinity of the 50% threshold. 

To measure hindpa1N unweighting, a postural effect of hindlimb nociception, an incapacitance device 

was used. The rats \Nere manually held in a vertical position over the apparatus with the hindpaws 

resting on separate rnetal scale plates and the entire weight of the rat was supported on the hindpaws. 

The duration of each measurement was 6 seconds and 10 consecutive measurernents were taken at 60-

second intervals. Eight readings (excluding the highest and lowest ones) were averaged to calculate the 

bilateral hindpaw weight-bearing values. 

Hindpaw thickness 

A laser sensor technique was used to determine the dorsal-ventral thickness of the hindpaw, as 

previously described (Guo et al. 2006). For laser measurements, each rat was briefly anesthetized with 

isoflurane and its hindpaw was placed on a table top below the laser. Using optical triangulation, a laser 

with a distance measuring sensor was used to determine the distance to the table top and to the top of 

the hindpaw, and the difference was used to calculate the dorsal-ventral paw thickness. The 
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measurement sensor device used in these experirnents has a measurement range of 200 mm with a 0.01 

mm resolution. 

Hindpaw temperature 

The room temperature was maintained at 2.3" C and humidity ranged between 25 and 45%. The 

temperature of the hindpaw was measured using a fine wire thermocouple applied to the paw skin, as 

previously described (Kingery et al. 2003, Guo et al. 2.004, Guo et al. 2006). Six sites were tested on each 

hind paw and the measurements averaged for the mean temperature. 

Study 1 design 

A total of 20 animals were used in the study. After baseline tests, the rats underwent a right distal tibia 

fracture with casting. 

Animals were orally administered either vehicle (n=12), or zoledronic acid (n=8) in a dosage of 18 

rng/m 2/day (3 rng/kg/day )for 28 days, starting the day after fracture and casting. Drug was dissolved in 

distilled water and administered by gavage. Animals were fasted for 4 hours before and 2. hours after 

dosing. 

The casts were removed on the 28th day after fracture, and on the following day, bilateral testing of 

hindpaw mechanical nociceptive withdra1.•.1al thresholds, weight bearing, thickness, and temperature 

was performed. 

Hindpaw temperature and thickness data were analyzed as the difference between the fracture (right) 

side and the contralateral normal (left) side. Weight bearing data were analyzed as the ratio between 

right and left hindpaw weight bearing values ((2R/(R+L)) x100%). 

Study 2 design 

A total of 12. animals were used in the study. After baseline tests, the rats underwent a right distal tibia 

fracture with casting. 

The casts were removed on the 28th day after fracture. Starting on day 29 after fracture, animals were 

orally administered either vehicle (n=6), or zoledronic acid (n=6) for 3 weeks. Drug treated animals 

received zoledronic acid at a dose of 12.6 mg/m2 (21 mg/kg) on the first day (day 29), followed by 18 

mg/m2/day (3 mg/kg/day) thereafter. Drug was dissolved in distilled water and administered by gavage. 

Animals were fasted for 4 hours before and 2 hours after dosing. 

Bilateral testing of hindpaw mechanical nociceptive withdrawal thresholds, weight bearing, thickness, 

and temperature was performed at baseline, on day 29 after fracture, and then weekly for three weeks. 

Hindpaw nociceptive threshold, temperature and thickness data were analyzed as the difference 

between the fracture (right) side and the contralateral normal (left) side. Weight bearing data were 

analyzed as the ratio between right and left hindpaw weight bearing values ((2R/(R+L)) x100%). 
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Study 1 Results 
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In Study 1, oral administration of zoledronic acid significantly reversed pain, restored weight bearing, 

and prevented edema as compared to vehicle controi in the rat tibia fracture model of CRPS. As shown 

in Figure 2, zoledronic acid treatrnent reduced hyperalgesia by 77% and ederna by 60% as cornpared 

to vehicle treatment, Zoledrnnic acid treatment also improved weight bearing on tl1e affected limb by 

56%, as compared to vehide control. 

E .... 

60 

45 

30 

15 

5 0 
u 
.,; 
> -15 
aJ 
Ill) 
C 

1 -30 
u 
*- -45 

-60 

-75 

-90 
# 

Pain Edema Warmth Weight Bearing 

Figure 2. Summary of effects of zoledronic acid in the rat CR.PS modeL CRPS was 

induced by distal tibia fracture followed by 4-week cast immobilization. Anirnals were treated 

with orally aclministerecl zoledronic acid 18 mg/m2/clay (3 mg/kg/day )or vehicle control 

(distilled water, 11=12.). #p<0.001 versus control, *p=0.0:3 versus controi. 

The results of Study 1 are presented below. 
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Effect on nociception 
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Nociception was assessed by measuring mechanical hyperalgesia and reduction in weight bearing, a 

postural effect of hindlimb pain, 

Von Frey nociceptive thresholds for· the right (fractur·e) hindpaw were reduced IJy 72% versus the 

contralateral (norrnal) hindpaw in vehiele treated anirnals (p<0,001). Zoledronic acid treatment 

reversed fracture induced hyperalgesia by 77rio as compared to vehicle treatment (p<0,001), as 

shown in Figure 3. 
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Figure 3. Effect of zoledronic acid on nociception (pain thresholds} in the rat CRPS 

model. Hindpaw mechanical hyperalgesia was measured using the up-down von Frey fiber 

paradigm 4 weeks post injury. Animals were treated with vehicle (distilled water, n=12) or 

zo!edronic acid 18 mg/m 2/day (3 mg/kg/day ) (n=8). **p<0.001 versus contralateral paw, 

##p<0.001 versus vehicle control. 

Reduction in weight bearing (unweighting) was greater in the vehicle treated group U1an in the 

zoledronic acid treated group, as shown in Figure 4. Weight bearing on the fracture hindlimb was 

reduced to 55%, of normal in the vehicle treated group. Zoledronic acid treatment significantly 

restorecl hindlimb weight bearing to 86% of normal (p<0,001 versus vel1icle). 
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Figure 4. Effect of zoledronic acid on nociception (weight bearing) in the rat CRPS 

model. Weight bearing on the fracture hindlimb was measured 4 weeks post injury. Animals 

were treated with vehicle (clisti!led water, n=12) or zoleclronic acid 18 mg/m 2/day (3 

mg/kg/day ) (n=8). Measurements represent weight bearing on the fracture hindlimb as a 

ratio to 50% of the total bilateral hindlirnb loading, U1us a percentage lower U1an lQQlX, 

represents hindiimb unweighting. "'""p<0.001 versus vehicie control, 

Effect on edema 

Edema was assessed by measuring the changes in paw thickness of the affected limb relative to the 

contralateral normai paw. 

Fracture and casting induced edema as evidenced by a significant increase in hindpaw thickness in the 

right (fracture) limb compared to the contralateral normal limlJ. Hindpaw edema was significantly 

greater in the vehicle treated group than in the zoledronic acid treated group (p=0.03), as shown in 

Figure 5. Zoledronic acid treatment reduced hindpaw edema by 60% versus vehicle treatment. 
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Figure 5. Effect of zoledronic acid on edema in the rat CR.PS modeL Edema in the 

fracture hindlirnb was measured 4 weeks post injury. Animals were treated with vehicle 

(clistilled water, n=12) or zoledronic acid 18 mg/m 2/clay (3 mg/kg/day ) (11=8). Data are 

presented as the difference between the fracture side and the contralatera! limb, thus a 

positive value represents an increase in paw thickness. *p<0.01 and "'"'p<0.001 versus 

contralateral limb, #p=0.03 versus vehicle control. 

CONFIDENTIAL 
No part of this document may be passed on, reproduced or published without written permission of 

Axsome Therapeutics, Inc. 



00548

Axsome Therapeutics, Inc. 
Oral Zoledronate Testing in Rat Tibia Fracture Model of CRPS 

Effect on him:lpaw warmth 
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Fracture and casting induced ~1indpaw warmth as evidenced by a significant increase in temperature in 

the right (fracture) limb compared to the contralateral normal limb in both cohorts, as shown in Figure 

6. There was no significant zoledronic acid effect on the change in hindpaw temperature. 

Vehicle Zoled ron ic acid 

Figure 6. Effect of zoiedronic acid on warmth in the rat CR.PS model. Temperature in 

the fracture ~1indlimb was measured 4 weeks post injury. Animals were treated wiU1 vehicle 

(distilled water, n=12) or zoleclronic acid 18 rng/r,i2/day (3 mg/kg/day ) (n=8). Data are 

presented as the difference between the fracture side and the contralateral limb, thus a 

positive value repr·esents an increase in paw ternpernture. "'p<0.01 and **p<0.001 versus 

contralateral limlJ. 
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Page 11 of 14 
Study Report 

In Study 2, oral administration of zo!eclronic acicl significantly reversecl pain and restorecl weight 

bearing as compared to vehicle treatment in the rat tibia fracture model of CRPS. A complete reversal 

of hyperalgesia was seen witl1 zoledronic acid administration after 3 weeks of treatment. The effects 

on weight bearing were observed as early as 1 week after the start of treatment. 

The results of Study 2 are presented IJelow. 

Effect on nociception 

Nociception was assessed by measuring mechanical hyperalgesia and reduction in weight bearing, a 

postural effect of hindlimb pain. 

Hyper·algesia developed 4 weeks after fracture and casting as reflected by the decrease in pain 

thresholds (Figure 7). Treatment with zoledronic acid or ve~1icle was U1en started. Zoledronic acid 

aclrninistration resulted in a 65rio reversal of fracture-incluced hypera!~1esia 2 weeks after treatment 

start (p<0.05 versus vehicle). A complete reversal of hyperalgesia was observed in the zoledronic acid 

group 3 weeks after the start of treatment (p<0.05 versus vehicle). 
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Figure 7. Effect of zoledronic acid on nociception (pain thresholds) in the rat CRPS 

model. Hindpaw mechanical hyperalgesia was measured using the up-down von Frey fiber 

paradigm. Animals were treated with vehicle (clistillecl water, 11=6) or zoledronic acid (126 

mg/m 2 first day, 18 mg/m2/day thereafter, n=6) starting 4 weeks after fracture. Data are 

presented as the difference between the fracture side and the contralateral limb, thus a 

negative value represents a recluction in pain threshold. #p<0.05 versus vehicle controL 
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Study Report 

Weight bearing was significantly reduced in all animals 4 weeks after fracture and casting, and 

improvecl tl1ereafter (Figure 8). Administration of zoledronic acid resulted in weater weight bearing 

than vehicle at every time point tile start of treatment (p<0.01 versus vehicle). 
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Figure 8. Effect of zoledronic acid on nociception (weight bearing) in the rat CRPS 
model. Weight bearing on the fracture hindlimlJ was measured. Animals were treated with 

vehicle (distilled water, n=6) or zoledronic acid (126 mg/rn2 first day, 18 mg/m2/day 

thereafter, 11=6) starting 4 weeks after fracture. Measurements repr·esent weight bearing on 

the fracture hindlimb as a ratio to 50%J of the total bilateral hindlimb loading, thus a 

percentage lower than 100% represents l1indlimb unweighting. #p<0.05, ##p<0.01 versus 

vehicle control. 
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Effect on him:lpaw edema and warmth 

Fracture and casting induced an increase in hindpaw temperature and edema in the fracture lirnb. 

These parameters resolved over time, Resolution of edema and warmth in the zoleclronic acid and 

vehicle groups were similar (Figure 9). 
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Figure 9. Effect of zoledronic acid on edema and warmth in the rat CR.PS model. 

Ederna (A) and warrnth (B) in the fracture hindlimlJ was measured. Edema and warmth wer·e 

assessed by rneasuring changes in paw thickness and temperature, respectively. Animals were 

treatecl with vehicle (distilled water, n=6) or zoledronic acid (126 mg/m2 first day, 18 

rng/rn 2/day thereafter, n=6) starting 4 weeks after fracture. Data are presented as the 

difference between tile fracture side and tile contraiateral limb, thus a positive vaiue 

repr·esents an increase in paw thickness (A) or temperature (B). #p<0.05 versus vehicle 

control. 
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pharmacoiogical action by binding to the bone matrix, to osteobiasts and to osteoclasts. They directly 
inhibit osteodast activity, formation and recruitment, and can cause osteoclast apoptosis, Nitrogren 
containing bisphosphonates, such as zoledrnnic acid, also inhibit the mevalonate pathway in the 
osteociast thereby interrupting normal osteoclast function [1.2], 

ffllllllllllll! Plausibility of the~rphan condition; rati1mal~ for use of the medicinal prod~ct 

The scientific rat!onale for the use of zo!edronlc acid in the treatment of CRPS ls as follows: 

a) A key featlire of CRPS is patchy osteoporosis and bone marrow edema which are the resuit of 
osteoclast hyperactivity [1-4]. Zoledronic acid is a potent inhibitor of bone resorptJon and 
osteociast ~ctivity [12-13, 31-32], 

b) Pain is the primary symptom of CRPS [i·-4). Zo!edronic adtj has been shown to re!!eve pain In 
other disease settings both dinlc:ally as well as ln animal models [14-19]. 

c) Zoledronlc acid has been used to successfully treat CRPS"patients in a controlled study and 
case report [21, 22}, 

CRPS is associated with localized bone resorption and bone marrow edema in the affected limb which 
are the resuit of osteoclastic hyperactivity. Consequently, investigators have theorized that 
bisphosphonates might be beneficial in the treatment of CRf>S since these compounds inhlbit bone 
resorption and have analgesic efficacy [20]. As wii! be discussed below, initial cHnica! reports are 
supportive of the potential efficacy of zoledronic acid in the treatment of CRf>S [21, 2.2]. 

Th~ analgesic efficacy of zo!edronlc acid has been demonstrated in patients with bone pain associated 
with both malignant and non-malignant.disorders [14-1.9]. Animal studies, a,; reviewed by Yanow et aL 
[19] have demonstrated the ant!nociceptive effects of zo!edronlc acid and other bisphosphonates in 
non-bone-related pain. These clinical and preclinical observations support the potential analgesic 
activity of zoiedronlc acid in CRPS. 

The mechanism by which blsphosphonates provide pain relief In CRPS is unknown but may 1nvo!ve 
inhibition of osteodast acti·,:ity as well as inhibition of prostag!andln E2, proteolytic enzyme!;, and lactic 
acid [7, 19]. Activated osteodasts produce an ac1d1c microenvironrne1:t ln bone the!reby activating acid­
sensing nociceptors, and release nerve growth factor (i'JGF) which ls ·also thought to contribute to 
hyperalgesia [19]. 

Clinical Experience with Zoledrnnic Acid in the Treatment of CRPS 

Zoledronlc acid has been successfully used to treat patients with CRPS as reported in a controlled 
study and case report [21, 22]. These reports are summarized ih Table 4. 

Zaspel et aL tested zoiedronlc acid in a prospective active control study of 24 patients with CRPS [21]. 
Patients ln the treatment group received a_ 5 rng single infusion of zoiedronlc acid whiie those in the 
control group received methy!prednisolone. Patients were followed for-six months, and pain was 
measured using the VAS (visual analog pain scale). The zoledronlc acld group experienced a 70% 
reduction in pain, an effect that was ma!ntained over the entire six-month observation period. 
Furthermore this effect was statistically significant versus control (p<0.001)". The control group, in 
contrast, showed only transient pain relief through month 1 versus baseline. No reduction in pain was 
seen in !:he control at other tlme polnts. 

Er,t,.'l._/COMP sumnviry ~eport 
Ef':r\A/COMP/595031/2011 CURRENT/lna!,4.0 l 
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Trial and Case Repoit Investigating the Use of Zoledronic Acid for Compiex Regional Pain Syndrome 

Dosage, Patient{s} and 
_Study administration Outcomes follow-up duration Results 
Zaspet et 5mg IV single VAS, dystrophlc 24 patients (10 70% paln reduction al., 2007 infusion symptoms, edema, :rnledronic acid, 14 wlth zoledronic add [21] sudomofor activity methyiprednisolone ), lasting 6 months, 

6 months statlst. signif. versus 
control. Tendency 
towards improvement 
of dystrophlc 
symptoms. de Castro 5mg IV single Pain, edema 31-year old patient Tota! regression of pain et al., infusion with CRPS-I for 16 and edema with no 2011 [22] years refractory to recurrence for 6 

mul_tiple treatments, months. 
6 months 

IV, intravenous; VAS, Visual Analog Pain Scale 

de Castro et al. repmted the successful use of zo!edronic acid in a 31--year old patient who had suffered from CRPS for 16 years f.22]. This patient presented with severe paln and had failed multiple therapeutic lnterventions including sterol.ds, NSAIDs, am1trlptyline, other antidepressants; carharnezapine, other anti-convulsants, sympathetic_nerve biocks with !!docaine and buplvacaine, opioids, neuromuscuiar blockers, dexmedetomidine, magnesium sLelrate and chlorpromazine over a· two-year period. Given the lack of response to these measures, the patient was treated with a S mg infusion of zoledronic acid. The result w.as total regression of paln and edema lasting six months. 
Corroborating the potential for zoledronic acid ·in t!iis disease setting are the positive results from several randomized controiled studles using other bisphosphonates to treat CRPS [23-25]. These reports are summarized inTable 5. 

8 Triai.s Investigating the Use of other Bisphosptlonates fur Complex Regional Pain Syndrome 

Patients and 

Study Drug studied Type of study follow-up duration Results 
Manicourt Alendronate RCT, double-blind, 39 patients (19 drleg,_ Statist" signif. et al., 40mg oral placebo-control!ed 20 placebo), 12 improvement in 2004 [23] daily for 8 weeks spontaneous pain, weeks 

pressure tolerance, and 
joint mobility. Robinson Pamidronate RCT, double-b!tnd, 27 {14 drug, 13 Statist. signif. et a!., 60mg IV, one placebo-controlled placebo), 3 months !mprnvement in pain 2004 [24] tirne 
score, g!obal 
assessment of disease 
severity i;core, and 
physle,,I function. Varenna et Ciodronate RCT, doubie··blind, 32 patients (15 drug, Stalist. signif. ai., :woo 300mg IV for placebo-controlled 17 placebo), 40 days improvement ln pain jj5J 

"' 
10 days 

score and clinical global --EMA/COMP summaiY re.pert. 
EMA/COMP/595031/2012 CliRRENT,Final,4.0 
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Patients am! 

Study Drug studied 'fype of study .follow-up duration Results 

assessment. 

Of all the bisphosphonate compounds available cHnlcally, zoledronic acid has been shown to be the 
most potent inhibltor of osteodast~mediated bone resorption [12]. For example, by some in vitro 
measures it is approximately 20 times as potent as: alendronate (fosamax) and over 60 times: as: 
potent as pamidronate (Aredia) [12). This increased potency has translated Into more rapid, more 
complete and more sustained dinlc;ally therapeutic effects than other bisphosphonates [13]. Therefore 
:mledronic acid may potentially provide greater efficacy, faster onset of action, and less frequent 
dosing than other bisp"tmsphonates ln the treatment of CRPS. 

As a whole, we believe the signals of efficacy from these reports support the development of this 
potentially promising thernpy for a debilitating, difficult-to-treat condition with few safe and effect!ve 
treatment options, and for which there is currently no medicinal product authorized in the E.U. 

Comment. 't 
Zoledronic acld (zoledronate) belongs to the class of blsphosphonates; molecules used for the 
treatment of osteoporosis and other osteodast!c conditions based on their inhibition of osteodastic 
bone resorption, The sponsor is applying for orphan designation of zoledronlc acid for oral Lise, and (as 
described in section Ei} is developing zo!edronic acid as dlsodium salt. The sponsor states that 
zoledronate ls currently available as an intravenous formulation only. The company is in the proce_ss of 
completing the initial manufacture of the sodium salt. 

The sponsor proposes the product for _the treatment of CRPS base.on the potentlalto treat some of the 
clinical features of CRPS, namely patchy osteoporosis and bone marrow oedem,a. In addition, the 
sponsor claims that zoledronic acid has been able to reduce pain associated to different diseases, and 
the reduction of pain could be e>..1:rapo.lated to the proposed condition. 

TI1e sponsor provides only 2 citations directly related to the use of intravenous zoledronic add in CRPS. 
The first of these references (Zaspel et al, 2007), is a meeting abstract that apparently has not been 
subsequently publlshed as a full paper. As reported in this abstract, 24 patients with CRPS (type I, 
early stage) received treatment either with zoledmnic acid (10 patients) or methylprednis:oione (14 
patients). The sponsor reports that zoledronic acid seemed to Induce reduction of pain as compared to 
methylprednisolone. However the authors stated also that "over the entire period, compared to the 
bisphosphonate, corti,,one showed a signific,1nt (p <0.001) impact on the improvement of dystrophic 
symptoms such as oedema and sudomotor activity". From this study it seems that the product wouid 
be active on pain but not necessarily on oedema. In additi'on, being the the sttidy reported as a short 
communication and not published in a peer-reviewed Journal, it lacks relevant information that would 
be necessary for <in in-depth assessment ofthe res:tilts -

The other reference ls a single case report published in Revista Dor (Bras!I), which is a reglona! peer­
rev:lewed pain Journal. The description of the case is lacking deta!ls t'"lat would be_ useful for the 
evaluation of the efficacy of the product, e.g. there is no mentioning of any initiating noxious event, 
wh!ch is a.typical criterion for CF{PS. 

. ' Even though there are more relevant references to publlshed studies on other bisphosphonates in 
CRPS, the spo"nsor provides no specific data or discussion as to whether such dat:a can be ex!rapolated 
to their product. 

s~ 

EM.•VCOMP summary report 
EM,\fCOMP/59,503 t/J.012 CURRENT,final,4.0 
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The COMP questioned the scientific rationale of using bisphosphonates, and in particular the proposed 
product, in CPRS, and on the available clinical data. 1t is aiso not dear from the descrlptlon ofthe 
condition provided by the sponsor in section Al, how relevant and freqwmt bone reabsorpt1on (the 
main target of treatment with bisphosphonate} ls in CRPS, and th!s might need bett.er ciarification in 

. order t~· ju5.tify the use of the proposed product in thls condition. · 

The Committee aiso asked the sponsor to provide more spec.lfic information on the development of the 
product, which apparently is at a very early sta_ge. Since zo!edrn~ic acid is l<nown to be poorly 

· absorbed via the oral. route, the sponsor was also asked to discuss the expecteid !ow bioaval!abl!lty 
using the oral formulation (see List of Questions). 

EMA/COMP summary report 
l:MA/COMP/595031/2011 C:iJRRf.(i!T,Fi;,;,1;4,0 
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• COMP discussion and request for a Hst of issues 

On the basis of the assessment ofthe appllcation as reflected in the different parts of this summary 
report, and accordlng to the discussion held at the COMP meeting, the COMP request's the sponsor to 
answer the following list of issues. 

Written responses to the outstanding issues should be addressed to the EMA Coc·ordlnator by 20 
November 2012. The sponsor will be invited to an oral explanation before the COMP at their ;neeting 
on 5·0 6 December 2012. 

~Medical plausibility 

To establish correctly if there exists a scientlflc rat!onale for the development of zoledr'onlc acid For the 
treatment of CRPS, the sponsor is invited to forther elaborate on: 

0 the extent and relevance of bone reabsorption and other osteociastic mechanisms ln CRPS; 

- the methodology, the scientific valldlty and relevance of the two cited refererices on zoledronic acid in 
CRPS, as the only study on 24 CRPS patients has been published as an abstract {Zaspel et al), and 
nE!ver as a full artide; 

- the characteristics of the patients that responded to treatment with zolendronic acid ln the abstract 
from Zasp~,i et: a!, and ln particular on whether the responders had local or generalize~ osteoporosis; 

- the extrapolation of data from corsditions other than CR.PS in relation to the proposed action ofthe 
product ln reducing pain; 

- the posslble extrapolation to zo!emlronlc acid of data from other bisphosphonates tested in CR.PS. 

In addition the sponsor is lnvit:ed to comment on the expected low bloavailability using the oral route 
of administration, and how this would influence the expected action of the product on pa!n and on bone 
reabsorption in CRPS. 

8 .Prevalence 

In order to correctly establish the prevalence of CRPS ln the Eu the sponsor ls invited to elaborate 011: 

~ 11 JI :; 11,.,<1 f 
~ ei(cir:,Kt,,{,\ 

tllllDevelopment of Medicinal Prodm.1: 

It appears unclear to what extent zoledronic add Is developed lnto a medicinal product for oral , 
administration. As yet the pharmaceutical formulation is briefly described in prospected terms. · 

The sponsor is invited to provide a description ofthe med!c!na! product as deveioped at this stage. 

-l::J',v',/C.OMP summary r~pnrt 
EMA,(COMP/595031/2012 CURREr<T,fiMi,4,Q 
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& 1 J IL Randomized, double-blind, placebo-controlled trials of bisphosphonates lri CRPS 

Study Drug studied Type of study 

Manicourt Alendronate RCT, double-blincl, 
et a!., 40mg oral placebo--controlled 
2004 [SJ daily for 8 

weeks 

Robinson Pamldronate RCT, doub!e-blind, 
eta!., 60mg N, one p!acebo-contro!!ed 
2004 [22) time 

Varenna et Clodronate RCT, double-blind, 
al.,2000 300mg 1V for placebo-controlled 
[6] 10days 

Aclaml et Alendronate RCT, double-hllnd, 
a!.,1997 7.5mg IV daily. p·lacebo-controlied 

[2.3] for 3 days 

RCT, @ndomlzed r.:ontrn!led trial; IV, lntravenous 

l:'MP-JCOMP summ8cy report 
EMA/COMP/595031/2012 CURfl.ENT,H,al,4.0 

Patients and 

follow-up duration Results 

39 patients (19 drug, Statist. signif. 
20 placebo), 12 improvement in 
weeks spontaneous pain, 

pressure tolerance; and 
Joint mobility. 

27 (14 drug, 13 Statist. signif". 
placebo), 3 months improvement in pain 

score, global 

assessment of disease 
severity score, and 
physical n.mction. 

32 patients (15 drug, Statlst. slgnif. 
17 placebo), 40 days improvement in pain 

score and clinical global 
assessment. 

20 patients (10 drug, Statist. sign!f, 
10 placebo), 1 weeks Improvement in ·pain, 

tenderness, swelling, 

range of motion. 

b 
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Comments to the sponsor's·respm,se and summary of the oral explanation: 

The first question from the qJMP addressed the proposed mechanism of action of zoiedronic add in 
CRPS, with particular regard to the extent and relevance of osteoporosis in this specific condition, as 
osteoporosis ls one of the main targets of bisphosphonate treatment. 

The sponsor cited in the written response and the oral explanation some publications to support the 
role of bone reabsorptlon and osteodastic activity in CRPS. 

From the sources cited by the sponsor, Rho 2002 ls a review article stating th.it osteoporo~is can occur 
but no insights are provided in the publication about the pathophysioiogic and c!inlca! relevance of 
osteoporosis in CR.PS, which would support its rationale as therapeutlc target in CRPS. 

The second artide, from Raja ·:2002, is another review on CRPS but it doe.s not mention osteoporosis. 
·me only brief mention to. osteopenia is on page 1256_ and reads: "The subgroup of patients who 
exhibited CRPS features, including motor or trophic changes and osteopenia, had the brief-est disease 
duration", The article frmn Bickerstaff et al {1991., ref. 2 in the sponsor's responses to the Ust of 
Questions) concludes that the radiographic.appea·rances of algodystrophy·"are not specific for the 
disorder but.are qualitatively similar ta those which follow fracture and immobilisation", though the 
radiographic changes in patients with Colles' fracture were more marked in those patients who 
developed a!gody,;trophy. The authors concluded that there might be a common. pathogenesis to the 
two conditions, which is accelerated by a!godystrophy. Even though this artlde provides insights into 
loss of bone density in algodystrophy, it does not provide any information which has been considered 
by the Comn:iittee as supporting the extent and relevance of osteoporosis in the cond_itlon. In additlon, 
osteoporosis is not listed in the IASP nor in the Budapest diagnostic criteria, which are the recognized 
diagnostic criteria of the condition <!S stated by the sponsor in the original appllcatlon (see section Al). 

Other artides cited by the sponsor in the written answer to this question do not seem to be relevant to 
t:he dlsu1ssion. Tile article fr.om Bickerstaff 1994 (ref. 28} does not address osteoporosis as a feature of 
CRPS, and the one frqm Leitha 1995 (ref, 3) is not conclusive and does not prnvlde lnformat_lon on the 
role of osteoporosis as target of treatment in CRPS. The study from Atkins 1989 (ref, 33) addresses 
dolorlmetry, and it ls not understood how the results of this study could be extrapolated to_ the role of 
asteoporosis/osteodast activity/bone reabsorption in CRPS. 

1he article from Malncourt 2004.(ref. 5 in the sponsors' responses to the Ust of Questions) provides 
theoretical discussion into the possible ro!e of osteoclasts and_ bone reabsorptlon in'CRPS in relation to 
the trierapeutlc action of alendronate, a product belonging to the class of bisphosphonates. The 
sponsor did not present or discuss any of the bibliographic references re!evant to such discussion cited 
by Manirn:ourt: et al. The evldence of osteoporosis reported at hase!ine in the study of Manincourt could 
have been further elaborated by the sponsor for Stlpporting the plausibility of zo!edronic ,acid treatment 
in CRPS. These baseline data indicate that osteoporosis is pfesent but do not per se support lts 
relevance as therapeutlc target. 

In conclusion, even though the COMP acknowledged the presence of osteoporosis in CRPS, the written 
answers and the discussion provided by the sponsor during th~ orat explanation were not considered 
by the COMP suft1dent to satisfactorily justify the relevance of bone reabsorptlon and other osteodastic 
mechanisms in CRPS to support the sc!entific rationale for the development of zoledronic acid in CRPS. 
·rhe second quest:ion from the Committee was focused on the two main references present~d by the 
sponsor as data supporting the plausibility of zoledronlc acid in the CR.PS, Le,, the abstract from Zaspel 
at al. and the. case study from de Castro et a!. ' 

'The COMP was of the ·opinion that an abstract which has never been pub!lshed and t'oat therefore has 
not been .subject to revi'ew by other E,xperts !n the Freid does not constitute a valid source of evidence. 
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The sponsor argued that some peer review is expected also for the acceptance of an abstract at a 
conference. However the COMP was of the opinion that even if this prindp!e would be accepted, by 
being very· brlef by nature the abstract is not tailored to provide sufficient information for supporting 
the validity of its methodology and results. The COMP considered that necessary information was 
missing in the abstrpct regarding the study population (e.g. diagnostic criteria, ma!n features of CRPS, 
patient's age, presence of regional and/or diffuse osteoporosis,), the study methodology (e.g. 
treatment schedule, dosage, methodology used_ for evaluating pain), the endpoints besides pain, and 
the results { e.g. complete overview of the endpolnts, figures of the effect -only p values are provided), 
among others. In absence of more extensive information on this study, which would have been 
provided in a full article or a study riiport, the COMP considered that such abstract cannot be 
considered as containing conclusive information. 

A case report, such as the one presented by the sponsor from de_ Castro et al (Rev Dor Sao Paulo, 
2.011) is usually considered by the COMP as supportive data rather than a main argument for 
establishing the medical p!ausibl!ity of a proposed treatment. The C.OMP considered that info~mation 
was missing in the report of this case which would have been relevant for the evaluation of the efncacy 
of zoledronic acid in the proposed condition, such as e.g. the method for the establishment of the 
primary diagnosis, the description of the diagnostic criteria in the clinical history, and the quantification· 
of the ·different signs and symptoms pre and post-treatment, among others. Further, the discussion in 
the oral explanat!on was focused on the possibility of extrapolating data from other bisphosphonates to 
the use of zoledronic acid for the treatment of CR.PS. The sponsor had cited in the written responses 
four published clinical trials where bisphosphonates were used in CRPS (Manincourt 2004; Adami 
1997; Robinson 2004; Varenna 2000). 

In two of these stud!es th!:!! produc.t was alendronate, in one study it was pamidronate, and ln one 
study dodronate. In all studies, the blsphosphonates were administered intravenously, similarly to 
zoledronic acid in the case report of de Castro et al, while the sponsor is proposing the development of 
an oral formulation of zoledronic acld for orphan designation in the present application. 

The sponsor presented the conclusions of the studies but did not perform a critlcal review of such 
studies neither.in the written responses not during the discussion, even tl-iough this was reqtjested by 
the Committee. A critical discussion of the trials would have been useful for the purpose of evaluating 
their relevance to the extrapolation of the re.stilts to zolendronic acid in the treatment of CRPS. This 
would have included e.g.: 

·· discussion on the patient popu!atlon of these trials and how the results on thls population could be 
extrapolated to the condition for which.the sponsor ls see.king deslgnation. Among the four trials 
presented, two addressed only CR.PS type I," and two refer to reflex sympathetic dystrophy (which 
would likely nowadays encompass type I and type II CRPS according to some authors, or only to CRPS 
type I according to other authors namely Varenna et al, the authors of one of the clinical trials 
presented by the sponsor). Systematic reviews on clinical trials in CRPS have lndlcated the need of 
using uniform diagnostic criteria in order to aiiow evaluation of treatment efficacy of bisphosphonates 
and in general of treatments for CRPS (Tran et al, Cari J Anesth 2010; 57:149-166; Brunner et al Eur J 
Paln 2009;13 (1) 17-Zn, and the discussion on the different diagnostic criteria in thti different studies 
wouid have· been appropriate, being the present a bibliographic-only application. 

- discussion on the methodology and the study endpoints, in relation to the proposed mechanism of 
action of zo!edronic acid and the relative relevance of pain and osteoporosis ln the study population, 
and the endpoints and outcome in these studies. for example, a discussion on the comparability of 
endpoints of reversai of trophic changes and of improvement of functionality across the studies would 
have been useful to the evaluation of the possibility to generalize the results of these trials to the 
whole class of blsphosphonates. Of note, Tran et al noted in the systematic review that future tria1s 

EMA/COMP summary r..:part 
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are needed for better understanding of treatment efficacy in CRPS, namely tria!s including sample size 
justification, and endpoints of functionality and reversal of trophic ,.hanges,. 

- dear reasoning on the e:>,,'trapolation of data obtained using bisphosphonates intravenously to the oral 
use, proposed by the sponsor in the present application. Of note, in the abstract from Zaspel et al. and 
the case report from de Castro presented by the sponsor, zoledronic acid had been always used 
intravenously, 

In add:oon lt ls.to be noted that the aforemer1tioned two dlfferent systematic reviews (Brunner et al, 
and Tran et al) reached different conclusions on the efficacy of bisphosphonates !n the treatment of 
CRPS, and a discussion on these conclusions, thelr meaning and their relevance would have been. 
tJseful to the evaluatlon of the medical plausiblllty ofzo!edronlc acid ir1 the treatment of CRPS. The 
sponsor did not present any of these two systematic reviews in the bibliography provided for this 
_ appllcation, although systematic reviews are considi,red to be at one of the highes~ levels in the scale 
of scientific. evidence. One of the systematlc reviews considered the four clinical trials to be of 
moderate quality, and a discussion on thls point would have also been appropriate from the side of the 
sponsor. 

Conclusion 

The COMP co~sidered that the data provided by the sponsor were not robust enough to satisfactorily 
establish the intention to treat the condition. In particular the sponsor did not provide adequate 
justifications to support the pharmacological action of zoledronic acid in the proposed condllion (i.e. 
CRPS) and to clarify the role of its patliophysiolog!r. target in the syndrome. 

The sponsor did not present own generated data in the proposed condition CRPS. The bibliographic 
data presented ln the proposed condition CRPS were considered by the COMP as n.ot containing 
sufficlent !evel of detail to be fully evaluable, due to the lack of essential lnforr!)ation and relevant 
details for data evaluation. 

The four blb!iographlc clinical trials presented by the sponsor where other b[sphosphonates were used 
we;re not considered by the COMP sufficiently discussed and elaborated by the sponsor to the aim of 
supporting the possible extrapolation of the data to the use of zoledro"!ic acid in its intention to treat cws. . 

For this reasons the COMP adopted a negative opinion on the orphan design_ation of zoledronic add for 
the treatment of CRPS. 

e~d91~w,JIIL,-mrna,y report 
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• COMP discussion and condusion at day 88 

Comple..x regional paio syr.drome ls a distinct medical entn:y and thus a valid condition. 

The sponsor has established that the coodition was affecting approxirnate,ly not more than 3 ln 10,000 
per~ons in the European Union, at the time the appHcation was made. The prevalence estimate was 
based on relevant !nternational literature. 

The sponsor has established that the condition is chronically debilitating In those cases which do not 
undergo spontaneous resolution, In those cases, the chronically debilitating nah1re of the disease ls 
due to symptoms such as paln, oedema, motor, sens:orial, and vasomotor disturbances In the affected 
region. Continuous disabling pain has been described as the hallmark of the disease; it is 
disproportionate to the !ndt!ng event and lasts beyond the healing period. As the disease progresses, 
the pain often spreads beyond the affected limb. Autonomic symptoms and motor dysfunction can 
develop, including dys:tonia, tremor, myodonus and muscle weakness. 

The Committee has considered that the sponsor has not established that the product is intended for 
the treatment. ·of the proposed condition as required for orphan designation under Article 3(1){a) of 
Regulation (EC) No 141/WOfJ. The intention to treat the condition with the above-mentioned product 
has: been considered by the Committee not to be sufficiently justified by the sponsor. The sponsor dld 
not provide a satisfactory discussion of the pharmacoiogkal action of the product in the proposed 
condition" In addition, tt1e Committee was of th,~ opinion that the sponsor did not provide sufficJent 
data to support the potential dlnif".af use of the product in complex regional pain syndrome. The data 
presented by the sponsor, b<1sed on a single non-sponsor· generated abstract (Zaspel et a!, 2007, 
never published <1s a full article) were n-ot considered sufficient to justify the intention to treat the 
condition. Similarly, the bibliographic case report (De Castro et al, 2fJ11) presented by the sponsor was 
considered to lack sufficient details for evaluat:ion. further, the sponsor did not sufficiently justify the 
extrapolation of data from clinical trials of 0th.er bisphosphonates !n complex reglonal pain syndrome, 
to !:he proposed product. 

There is at present no satisfactory treatment that has been authorised in the European Union fur 
patients affected by the cond!tion: 

1:'M,'VCOMP summary report 
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Grounds for- the opinion on orphan medicinal product 
designation 

The sponsor Axsome Therapeutics Llmlted -- UK, submitted on 28 August 2012 an application for 
designation as an orphan medicinal product to the European Medicines Agenc.y for zoledronic acid for treatment of complex regional paln syndrome. 

Whereas, the Committee for Orphan Medicinal Products (COMP), having examined the application, c()nduded: 

complex regional pain syndrome (hereinafter referred to as "the condition") was estimated to be 
affecting not more than 3 in 10,000 persons in the European Union, at the time the application 
was made. The prevalence estimate was based on relevant international literature. 
!:he condition is chronically debmtating in those cases which· do not undergo spontaneous 
resolution. In those cases, the chronically debilitating natur.e of the disease is due to symptoms 
such as pain, oedema, motor, sensor!al, and vasomotor disturbances in the affected region. 
Continuous disabling pain has been described as the hallmark of the: disease; it is disproportionate to the inciting event and lasts beyond the healing period. As-the disease progresses, the pain often 
spreads beyond the affected Hinb. Autonom!t symptoms and motor dysfunction can develop, 
lnc!uding dystonla, tremor, myodonus and muscle weakness. 

However, the intention to treat the condition with the above-mentione_d product has been 
considered by the Committee not to be sufficiently jllstified by the sponsor. The sponsor did not 
provide a satisfactory discussion of the pharmacological action of the product in the proposed 
condition. In addition, the Comrniltee was of the opinion that the sponsor did not provide sufficient 
data to support the potential clinical use of the product in complex regional pain syndrome. The 
data presented by the sponsor, based on a single non-s.ponsor generated abstract (Zaspel et al, 
2007, never published as a full article) were not considered sufficient to justify the intention to 
treat the condition. Similarly, the bibliographic case 1:ep_ort (De Castro et al, 201·1) presented by 
the sponsor was considered to lack sufficient detalfs for evaiuatlon. Further, the sponsor did not 
sufficiently justify the extrapolation of data from clinical trials of other bisphosphonates in con:iplex regional pain syndrome, to the proposed product. 

the Committee has therefore consldered that the sponsor has not established that the product is 
intended for the treatment of the proposed condition as required for orphan designation under 
Article 3{1)(a) of Regulation (EC) No 141/2000; 

the sponsor has demonstrated, as required under Artide 3(1)(b), Regulation (EC} No 141/2000 of 
16 Dece_mber 1999, that there exists no satisfactory method of treatment of the condition in 
question that has been authorised In the European Union. Therefore a demonstration ot signlficant 
benefit has n()t been required. 

The C()mmittee for Orphan Medicinal Products has recommended the refusal of the granting of the 
designat!on of zofedronic qCld as an orphan medicinal product for treatment of rnrnpiex regional pain· syndrome. 

~I 
EMA/COMP- st1mrnai-y report 
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I 

In lts-written comment;,, and during an oral explanation before the COMP on 6 Febrnary 2013, the 
. sponsor :presented lt-s; grounds fqr appeat, and defended !rt particular the intentio~ t~ treat the 

pro·posed fOnditlon with .the· produc.t subj~d of this application. The sponsor discussed agaln the · 
propose(). p.harmacolog.lca! properties of zo!edrorijc acid _and other biO:phosption,:1tes, spanning anl;i~ 
inflammatory, _an-tl'osteoc!astic, and direct ana!gesic_eff:ects based on !iteratl!re studles. These 
·ptiarmacodyriamic eff1=cts were rnns_idered to·!Je: relevant for the treatrnent of.th~ ·cofldit!on, b~sed·on 
its clincai fet,tures aml ·ii; particti!ar p~fn. The sp~st>r also i:e--discu~sed pt_Jbli~hed randomised 
cci'ntrol!ed cfinJcat trla!s wltli oth_er blsphosphonates in patir,nts· with the proposed ,qmdltitm~ and based 
on -the resutts fi-m11 these studies ·aru:Hmrn .other publl;Shed literature, p1yposei:l·a,(.'Jass -effect of 

. bisphosphonates lnthe..treatment of CRPS. l1u~ spor-tsor also presented arguments t.o·justlfy the_ 
validity of the abstract_ hy Zasp~l ·et al; .including -reviewers/ opinions, as well as .expert apWons on th,; 
medical plausrbl!ity argument. ·The full study report from the citeq abstr.act W\3S ~ot presented to the 
Gommittee. 

In the subsequ·erit diim.ission, the COMP explained fo"the· sp911s6r lilat a tleslgnation ls: 9iven to a 
specific product in ,datl6fl to. a spet:~!'iqin,posed indltation, and' that so f-ar the sp.onsor has not 
present€d: data with th"e· proposed produc.'\: to justify :satisfactorily the 1nterition to trnat the t:onditlon· as 
a·pplied for.. Of alHhe arguments presented_ in the appeal, the most' direct data pertained to· .a none· 
sponsor genera~e;:!- abstract with a di:fferent formulation of the active_ sub;stam:e (Zaspel et a!; 2JJ07) . 
Which" WaS not €m'.!Sidered Stlffident because the·partlcula"r-s of the study ~ere nota1tai!ab!e for 
evaluation. In ·particular there is no data-on important rnettrodo!ogical aspe.cts -0f!he study. that would 
affect the it1t~ll'pretatibrr _of the r.esu!ts, such·-as the r,;ndom1sation_to !;h_e experimental groups or any · 
measur!5!?. to conceal a!im,attorr. In add1tion the results.on pain are prJ?Serited ·as a rel.itive vsa!ue.but 

· there is- no data about base!ine values. Finally the analys~ of data-ls not described. AH these elements: 
affect negatlvely_the possibfHty to qraw valid conclusi_ons from the data pres·ented._ I~ conclm;lori and 
in· consensus; the Committee for Orphan· M¢didnal Products tias recommended ttie refusal of tlle_­
_gr-ai1ting of the desi~nation of zole.dronic acid as an .orphan medicinal p.rodu\'.'.t for treatment of comp.lex, 
.regfonai. pain syndrniyie. 

• r 'EMA/COMP surr-{rr;ary report 
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7. Gro.t.mds for the final opinh:ui on orphan medicitmJ product. 
desi9nation ·adopt~d- by the· .. COMP On 6.februar.y 2013. · 

The sponsor Axsome Therapeutks Limite~ - UK, siubmitted 0)1-28 August 2012 an appllcation.for 
designation mfan orphan m'edic!nal produc.t to-the European-Medldnes,Agency fur zo!edror1lc add· for. 
treatment. of comp.lex regional· pain syndr.ome, . 

Wher.eas, the Committee roi Orphan- Medidnal Products (COl'iP),._ havin_g exairiin~d tt)e ·application, 
c.:mduded:. 

tomple}( regional-pain s.yndrom~ (hereir.aft;er·referre<l to as "the cond}tlori;) wa~ e.stlm~teti t(} pe 
aff:ecting · not ·more than 3 . in 10;000 people in.the European. Unl9n) ar the time t~e. <1ppli_cation wai; 
made. Tti°e prevalen~e estimate was. based on relevant intematronal. nterature. 

the mndition ls chronically debilitatii1g_ ·inthqse Ci:!S~s which do· ~ot underQ0 spon_taneous· 
reso_lutlon. Ill those :eases, th.e c_hronitally :deb-illt-ating ilat~re of t.h_e··di-se~se ls_due-t~ symptoms 
such as pair!°, .oedema, motor, .. sensorfaC_.and vasomotor disturbant,es l.n the afte.c;:l:ed region. 
Continuo.us.disab!fr1g pair; has. b.een described as tt1e hallmark. cif.the. disease; it f:s <lisprnportionat-e · ' 

· ·to the itidtin~ event and k"lst~ .beY,ond the healing· period. A.s the disease progresses, the .. p~in often. 
spread~. bey~ad_the affected irmb. A1:ito,nomic ·syiitpto;ris and motor· dysfunq:i~n t:an. de~e!op, 
im:l.i.lding dyst911ia,. tremer, .myodorn.is·l:!nd ri1usde weakness. 

~· .. the Intention.to treat the condition -with.the aboye-mentlcmed pr~dud: has begn •considered by the 
. Committee not to be justified .by ttre. sponsor.. The Commilt~e Was.:0( the ~pinion that the .sponsor .. 

ciid rrot. p_myide sufficient data to. suppmt the potential ,dinka! use; of the product ln corr1p!ex 
reglonaf pain syndrome. The most direct data presented by the sponsor, pertajned to a ni:sn­
sponsor gene~ted abstrac;t witlr-a diiferent ia"rmulatfon of the .active substance (~as;fei et a!, 
20(1-7) w_hich wa5 not col1sidered slif_fkient beraur,e the particulars of the study were not available 

.. for•s\Yohiation. The spqnsor .did rrnt preisc;nt any data with th,e proJ.105j::O mutjZ? of adh1inistrati_on ·as 
appHe!i for desl-grration, 

the Committee·has-therefor~ considered that the spor.s~r has not estabii~t)ed that the product is . 
. ifil:e~ded f.or the· tre;t~ent .~f the propose;i condition ~s. requir~d for- orphan desig~ation u~der-
. Article·3(1){\3) of.Regulation (EC) No J41}'2000; 

the spoi1sor has -d~monstrated, as requirce;;l under Articte-3(1}{bj,. Reguiatiorr- (EG)·No 141/~000 -~f 
;16 becetriber 1999, that there· exists no_ satisfacto_ry. meth?d of...tr:eatment of the condltiqn In 

. /, 

. The C-oimttRtee for .Orphan; Mef,llciml Pmdttd:s ~econimends the r-efusa! f:Jf the grantln.;i of the 
design~tiot-J- of ,:oledronic acid as .an orphan m·edicinal product for treatment of complex regionar pah'.1. 
syr~dmme. ·. · · · 

j' Mt 
1:MA/C0~1P summa'fy report 
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APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

11/19/2013 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) * 21 Minus ** 20 = 1 X $40 = 40 
0 

Independent z (37 CFR 1 .16fh)) * 2 Minus ***3 = 0 X $210 = 0 
w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 40 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

04/08/2014 REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR 
* 21 Minus ** 21 = 0 X $40 = 0 w 1.16(i)) 

~ Independent 
* 3 Minus *** 3 = 0 X $210 = 0 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 0 
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /PAUL STANBACK/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on Is required by 37 CFR 1.16. The 1nformat1on Is required to obtain or retain a benefit by the public which Is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc code: RCEX PTOISBl30EFS (07-09) 

Doc description: Request for Continued Examination (RCE) Approved for use through 07/3112012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless il contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
13894244 I 

Filing I 2013-05-14 
Docket Number 

1958603.00021 I Art 11627 Number Date (if applicable) Unit 

First Named 
Herriot Tabuteau 

Examiner 
lvanova, Svetlana M. 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995. or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

[g] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D other 

[g] Enclosed 

D Amendment/Reply 

D Information Disclosure Statement (IDS) 

D Affidavit(s )/ Declaration(s) 

[g] Other 
Certification and Request for Prioritize Examination 

MISCELLANEOUS 

D 
Suspension of action on the above-identified application is requested under 37 CFR 1.103( c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

D other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
[g] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 503207 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

[g] Patent Practitioner Sig nature 

D Applicant Signature 

EFS - Web2.1.15 
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Doc code: RCEX PTOISBl30EFS (07-09) 

Doc description: Request for Continued Examination (RCE) Approved for use through 07/3112012. 0MB 0651-0031 

Signature 

Name 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless il contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

/Brent A. Johnson/ Date (YYYY-MM-DD} 2014-04-09 

Brent A. Johnson Registration Number 51851 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 

EFS - Web2.1.15 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579} requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: ( 1) the general authority for the collection of this information is 35 U.S.C. 2{b )(2}; (2) furnishing of the information 
solicited is voluntary; and {3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a}. Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m}. 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181} and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c}). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs. under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS - Web 2.1.15 
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Doc Code: TRACK1 .REQ 
Document Description: TrackOne Request 

PTO/AIA/424 (03-14) 

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION 
UNDER 37 CFR 1.102(e) (Page 1 of 1) 

First Named 
Inventor: Herriot Tabuteau I Nonprovisional Application Number (if 113894244 known): 

Title of 
Invention: Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR 
THE ABOVE-IDENTIFIED APPLICATION. 

1. The processing fee set forth in 37 CFR 1.17(i)(1 ), the prioritized examination fee set forth in 
37 CFR 1.17(c), and if not already paid, the publication fee set forth in 37 CFR 1.18(d) have 
been filed with the request. The basic filing fee, search fee, and examination fee are filed with 
the request or have been already been paid. I understand that any required excess claims fees 
or application size fee must be paid for the application. 

2. I understand that the application may not contain, or be amended to contain, more than four 
independent claims, more than thirty total claims, or any multiple dependent claims. 

3. The applicable box is checked below: 

I. 0 Original Application (Track One) - Prioritized Examination under§ 1.102(e)(1) 

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a). 
This certification and request is being filed with the utility application via EFS-Web. 

---OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111 (a). 

This certification and request is being filed with the plant application in paper. 

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each 
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is 
filed with the application. 

II. 0 Request for Continued Examination - Prioritized Examination under§ 1.102(e)(2) 

i. A request for continued examination has been filed with, or prior to, this form. 
ii. If the application is a utility application, this certification and request is being filed via EFS-Web. 
iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a), or is 

a national stage entry under 35 U.S.C. 371. 
iv. This certification and request is being filed prior to the mailing of a first Office action responsive 

to the request for continued examination. 
v. No prior request for continued examination has been granted prioritized examination status 

under 37 CFR 1.102(e)(2). 

Siqnature /Brent A. Johnson/ Date2Q14-Q4-Q9 

~p~~~Typed) Brent A. Johnson Practitioner 51851 
Reqistration Number 

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 
Submit multiple forms if more than one siqnature is required.* 

0 *Total of 1 forms are submitted. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

Page 2 
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Electronic Patent Application Fee Transmittal 

Application Number: 13894244 

Filing Date: 14-May-2013 

Title of Invention: 
Compositions for Oral Administration of Zoledronic Acid or Related 
Compounds for Treating Disease 

First Named Inventor/Applicant Name: Herriot Tabuteau 

Filer: Louis C. Cullman/Maria Nadal 

Attorney Docket Number: 1958603.00021 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Request for Prioritized Examination 2817 1 2000 2000 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Request for Continued Examination 2801 1 600 600 

Total in USD ($) 2600 
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Electronic Acknowledgement Receipt 

EFSID: 18721923 

Application Number: 13894244 

International Application Number: 

Confirmation Number: 1033 

Title of Invention: 
Compositions for Oral Administration of Zoledronic Acid or Related 
Compounds for Treating Disease 

First Named Inventor/Applicant Name: Herriot Tabuteau 

Customer Number: 45200 

Filer: Louis C. Cullman/Maria Nadal 

Filer Authorized By: Louis C. Cullman 

Attorney Docket Number: 1958603.00021 

Receipt Date: 09-APR-2014 

Filing Date: 14-MAY-2013 

Time Stamp: 20:08:07 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $2600 

RAM confirmation Number 6487 

Deposit Account 503207 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 
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File Listing: 

Document 
Number 

Warnings: 

Information: 

2 

Warnings: 

Information: 

3 

Warnings: 

Information: 

4 

Warnings: 

Information: 

Document Description 

Transmittal Letter 

Request for Continued Examination 
(RCE) 

TrackOne Request 

Fee Worksheet (5B06) 

File Name 
File Size(Bytes)/ 
Message Digest 

1958603_00021_US_TRANSMl1 61846 
TAL_LETTER_RCE_ TRACK_ONE.1------------1 

pdf 99d50f38b73b9fc9e3be1741461d32f38b3 
9868f 

697891 

1958603_00021_US_RCE.pdf ,----------; 

1958603_00021 _US_REQUEST_ 

cl 96e260b59467b8a9951 a29631657d7f69 
f07f0 

152748 

FOR_PRIORITIZED _EXAM I NATI 1------------1 
ON.pdf 

fee-info.pdf 

fbc09a6fcdb0a6f7 ebb 15707fa85ac942520 
3903 

32098 

7ad3a61 e52b 18f714871ff988f0fb1 321 a77c 
e31 

Multi Pages 
Part /.zip (if appl.) 

no 

no 3 

no 2 

no 2 

Total Files Size (in bytes) 944583 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Confirmation No. : 

Appln. No. 
Applicant 
Filed 
TC/A.U. 
Examiner 
Docket No. 
Customer No. 
Title 

Commissioner for Patents 
P.O. Box 1450 

1033 

13/894,244 
Herriot Tabuteau 
05/14/2013 
1627 
Ivanova, Svetlana M. 
1958603.00021 
45200 
Compositions for Oral Administration of Zoledronic 
Acid or Related Compounds for Treating Disease 

TRANSMITTAL LETTER 

Alexandria, VA 22313-1450 

Dear Sirs: 

Applicant submits a Request for Continued Examination and Certification and 

Request for Prioritized Examination. An After Final Consideration Pilot Program Request 

was submitted in error in this application. 

The Commissioner is authorized to charge any fee which may be required in 

connection with this Notice or credit any overpayment to deposit account No. 50-3207. 

Dated: 9 April 2014 

K&L GATES, LLP 
1 Park Plaza, 1th Floor 
Irvine, California 92614-7319 
Telephone: 949.253.0900 
Facsimile: 949.253.0902 

Respectfully submitted, 

/Brent A. Johnson/ 
Brent A. Johnson 
Registration No. 51851 
Customer No. 45,200 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD I Application or Docket Number I Filing Date I 
Substitute for Form PT0-875 13/894,244 05/14/2013 D To be Mailed 

ENTITY: D LARGE [8J SMALL D MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (bl, or (c)) 

D SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(kl, (il, or (ml) 

D EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = (37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = (37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

OAPPLICATION SIZE FEE 
of paper, the application size fee due is $31 0 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

04/09/2014 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) * 21 Minus ** 21 = 0 X $40 = 0 
0 

Independent z (37 CFR 1 .16fh)) * 3 Minus ***3 = 0 X $210 = 0 w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /GLORIA ANTHONY/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on Is required by 37 CFR 1.16. The 1nformat1on Is required to obtain or retain a benefit by the public which Is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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1. 

UNITED STATES PATENT AND TRADEMARK OFFICE 

K&L Gates LLP 
1 Park Plaza 
Twelfth Floor 
IRVINE CA 92614 

lffel~l[E~ 
APR 14 2014 

OFFICE OF PETITIONS 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

Doc Code: TRACK1 .GRANT 

Decision Granting Request for 
Prioritized Examination 
(Track I or After RCE) 

Application No.: 13/894,244 

THE REQUEST FILED ---'-'A=pr=il...:::.9.i....:, 2=0:....:.1-=-4 __ IS GRANTED. 

The above-identified application has met the requirements for prioritized examination 
A. D for an original nonprovisional application (Track I). 
B. ~ for an application undergoing continued examination (RCE). 

2. The above-identified application will undergo prioritized examination. The application will be 
accorded special status throughout its entire course of prosecution until one of the following occurs: 

A. filing a petition for extension of time to extend the time period for filing a reply; 

B. filing an amendment to amend the application to contain more than four independent 

claims, more than thirty total claims, or a multiple dependent claim; . 
C. filing a request for continued examination; 

D. filing a notice of appeal; 

E. filing a request for suspension of action; 

F. mailing of a notice of allowance; 

G. mailing of a final Office action; 

H. completion of examination as defined in 37 CFR 41.102; or 

I. abandonment of the application. 

Telephone inquiries with regard to this decision should be directed to Brian W. Brown at 571-272-5338. 

/Brian W. Brown/ 
[ Signature] 

U.S. Patent and Trademark Office 
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-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE .J. MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 4/11/2014. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b)~ This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims* 

5)~ Claim(s) 40.42-57.60.61.120 and 121 is/are pending in the application. 
5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6)0 Claim(s) __ is/are allowed. 

7)~ Claim(s) 40.42-57.60.61.120 and 121 is/are rejected. 
8)~ Claim(s) 121 is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PF'Hfeedback(wuspto.aov. 

Application Papers 

10)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.O 
2.O 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) ~ Notice of References Cited (PT0-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PT0-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20140424-A 
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The present application is being examined under the pre-AIA first to invent 

provisions. 

DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

Page 2 

A request for continued examination under 37 CFR 1.114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection on 04/09/2014. 

Since this application is eligible for continued examination under 37 CFR 1 .114, and the 

fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office 

action has been withdrawn pursuant to 37 CFR 1.114. 

Response to Arguments 

This is a TRACK 1 application. Applicant's response from 04/09/2014 is 

acknowledged ("Response"). Applicant's arguments have been carefully considered, 

but have not been found to be persuasive. 

35 USC 102(b) rejection- Fox 

35 USC 103(a) rejection- Fox in view of Chandler 
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In view of Applicant's claim amendment, the 102(b) rejection over Fox has been 

modified to a 103(a) rejection. The following responses to Applicant's arguments to 

both apply. 

Applicant has argued that the total amount of zoledronic acid to be administered 

in about a mouth is outside of the ranges of paragraph 0078 of Fox, that the range of 

claims 44, 40 and 60 is below the doses shown to not be tolerated, and that Fox does 

not disclose the monthly dose with sufficient specificity. (Response at pages 6-12). 

In response, the rejection has been modified to provide the following. Applicant's 

claims, as amended, recite that the oral dosage form comprised about 30 mg to about 

400 mg of zoledronic acid. For a 75 kg man, this corresponds to about 0.4 mg/kg to 

about 5.3 mg/kg of zoledronic acid. Fox discusses doses in several main paragraphs, 

such as [0075], [0078] and [0079]. Paragraph [0075] of Fox recites that the preferred 

dose of the bisphosphonate is 0.01-10 mg/kg of the bisphosphonate for a 75 kg warm 

blooded animal. The dose can be given as a single dose, once daily, once weekly, or 

once every month [0075-77]. Per Fox, zoledronic acid is the most preferred 

bisphosphonate. [0063]. Thus, Applicant's range of about 0.4 mg/kg to about 5.3 

mg/kg is a range within the preferred range of Fox of [0075]. Fox also provides broader 

disclosure for the dose ranges, i.e. tablets or capsules from about 1 mg to about 500 mg 

of the active ingredient. ([0079]). Thus, Applicant's range of about 0.4 mg/kg to about 

5.3 mg/kg is a range within the preferred range of Fox of [0079]. Fox in paragraph 

[0078] also discloses that the preferred bisphosphonate zoledronic acid is in the range 

of about 0.5 to about 20 mg, preferably from about 1 to about 10 mg, for a human. This 
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range specifically lists 10 mg. It can be with more than one unit. (para [0063-65], [0070-

72], [0078-81 ]). This last dose range of [0078] only does not explicitly fall within 

Applicant's claimed range of independent claims 40 and 60, and constitutes the reason 

as to why the previously made rejection is presently modified from an anticipation 

rejection to an obviousness rejection. 

In view of the above, it would have been obvious to a person of skill in the art to 

modify the dose range in a way such as claimed by Applicant in order to achieve 

therapeutic efficacy, as per the particular disease or condition for which such oral 

dosage form is administered. Motivation to do so is found in Fox itself which explicitly 

discloses broader ranges in [0075] and [0079], and that adjusting such doses is a result­

effective variable, i.e. in the order of magnitude, which is therapeutically effective (e.g. 

as in [0078]). "When the general conditions of a claim are disclosed in the prior art, it is 

not inventive to discover the optimal or workable ranges by routine experimentation." In 

re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); "The normal desire of 

scientists or artisans to improve upon what is already generally known provides the 

motivation to determine where in a disclosed set of percentage ranges is the optimum 

combination of percentages." In re Peterson, 315 F.3d 1325, 1330 (Fed. Cir. 2003). It 

has been held that it is within the skills in the art to select optimal parameters, such as 

amounts of ingredients, in a composition in order to achieve a beneficial effect. In re 

Boesch, 205 USPQ 215 (CCPA 1980). MPEP 2114.04. 

Such motivation to optimize the dose and frequency of administration is further 

found in Leonard. This reference teaches the development of an oral tablet of 
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zoledronic acid, which is well tolerated and has no serious side effects associated with 

its administration. Leonard further teaches that for oral tablets of zoledronic acid, the 

dose administered via a 20 mg tablet is equivalent to 1 mg intravenous infusion, which 

enables once weekly treatment regimen (i.e. approximately 80 mg monthly). Thus, 

even assuming, arguendo, that the dose is not anticipated in view of Applican't claim 

amendments, because Fox does not state in ipsis verbis as Applicant the total montly 

range, this dose range is at least rendered obvious. Motivation to optimize this dose is 

found in Fox itself, as well as additionally in the prior art as a whole, to include for 

instance Leonard, which discloses that there is a 20-fold difference in the dose between 

oral and intravenous zoledronic acid, and which further provides that the oral tablets are 

an improved alternative to bisphosphonate products currently marketed, that this oral 

bisphosphonate tablet meets an unmet market need in oncology, and that advantages 

of oral tablets include: improved quality of life for the patient, flexibility in the dosing 

regimen, and improved compliance. 

Of note, independent claim 44 recites that the amount to be administered in one 

month is about 40 mg to about 800 mg in a pharmaceutical product with more than one 

unit. A dependent claim 50 discloses a unit of 10 mg. With respect to this independent 

claim 44, and the claims that depend from it, even paragraph [0078] of Fox in 

accordance with paragraph [0077] continues to disclose the range of Applicant's claims. 

For instance, paragraph [0077] of Fox discloses that the drug can be administered once 

daily, once weekly, once a month. To take a dose of Fox's 20 mg, or 10 mg dose, even 

given once weekly, this translates into a monthly dose of approximately 80 mg, or 40 
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mg, which both fall squarely within the scope of Applicant's claims. Assuming once 

daily administration, such doses of Fox increase for 30 days to 600 mg, or 300 mg, 

which both fall squarely within the scope of Applicant's claims. 

Applicant has further made arguments that the doses of paragraph [0078] as 

they pertain to the treatment of Paget's disease, hypercalcinemia or osteoporosis. What 

the paragraph states is that "[p]referably, the bisphosphonates are administered in 

doses which are in the same order of magnitude as those used in the treatment of 

diseases classically treated with bisphosphonate acid derivates, such as Paget's 

disease, tumour-induced hypercalcinemia or osteoporosis". Applicant has further 

offered a reading, based on the labels of Reclast® and Zometa®, that since the doses 

used in the labels are considerably lower than those in Fox, a person of skill in the art 

would understand the doses in Fox to mean administration of less often than monthly, 

or no more than twice in a month given at low doses. 

In response, first, as shown in paragraph [0077], this is clearly what Fox 

expressly teaches- a single dose, once daily, once weekly, or once every month. 

Second, the discussed labels pertain to treatment of different diseases and with a 

different route of administration- intravenous. Third, as the prior teaches, for oral tablets 

of zoledronic acid, the dose administered via a 20 mg tablet is equivalent to 1 mg 

intravenous infusion, which enables once weekly treatment regimen. See, e.g. 

Leonard. Fourth, even the doses in the label for Zometa, discussed by Applicant, 4 mg 

no more than twice in a month correspond to the doses in Applicant's claimed range (80 



00593

Application/Control Number: 13/894,244 

Art Unit: 1627 

Page 7 

mg if once a month, or 160 mg if twice a month administration is calculated for oral 

administration equivalents to intravenous doses, per Leonard). 

Even assuming, arguendo, that the dose is not anticipated in view of Applican't 

claim amendments, because Fox does not state in ipsis verbis as Applicant the total 

montly range, this dose range is at least rendered obvious. Motivation to optimize this 

dose is found in Fox itself, as well as additionally in the prior art as a whole, to include 

for instance Leonard, which discloses that there is a 20-fold difference in the dose 

between oral and intravenous zoledronic acid, and which further provides that the oral 

tablets are an improved alternative to bisphosphonate products currently marketed. 

Such motivation is further found in the drug labels for different indications of zoledronic 

acid, which show that depending on the condition being treated, the therapeutic dose 

and frequency of administration of zoledronic acid varies as well. Such optimization is 

further obvious, to include additionally for frequency of administration, as it is mandated 

by the FDA. 

Regarding obviousness, Applicant has stated that interview summaries for the 

two related applications 13/894,252 and 13/894,262 indicate that Applicant may be able 

to overcome obviousness issues by showing unexpected results of the claimed range of 

by showing that the art teaches away from the claims. (Response at pp. 12-13 et seq.). 

For clarity of the record, the Examiner observes that the '252 and the '262 applications 

recite method claims, whereas the instant claims are directed to an oral dosage form 

and a pharmaceutical product. Here, Applicant has not discovered an oral dosage form 

or a pharmaceutical product of an oral dosage form. Here, Applicant has not presented 
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arguments directed to an oral dosage form with unexpected results over an oral dosage 

form of the prior art (e.g. with ingredients affording better stability, solubility, etc.). 

Applicant has mostly made arguments as they pertain to the method of use of this 

(pharmaceutical product of) oral dosage form, which is not the subject of the instant 

claims. 

Applicant has also argued that oral administration has been noted to have 

problems. In response, it is noted that the overall disclosure of the references 

pertaining to MER-101 does not teach away from using such oral zoledronic acid. To 

the contrary, while discussing both problems and potential, the references clearly teach 

in favor or using oral zoledronic acid as an improved alternative to bisphosphonate 

products currently marketed. See, e.g., Leonard (discussed above). Such conclusion is 

also clearly buttressed by Fox, which provides that the preferred mode of 

administration, "of particular importance", are intravenous or oral. [0073]. 

Applicant's arguments that no FDA product is currently approved for oral 

administration are noted. However, Applicant has provided no evidence whatsover that 

this amounts to failure of the oral dosage form, nor is such approval of the oral dosage 

form by the FDA a requirement for finding patentability or lack thereof. At the same 

time, actual evidence on the preferability or not of oral zoledronic acid is from the art of 

record, Fox- that intravenous and oral are the preferred modes of administration. That 

Fox teaches that intravenous is preferred over oral is not a teaching away from oral 

administration, especially where Fox explicitly states that the two are both preferred. 

This conclusion is further supported by the discussion pertaining to Leonard above, 
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formulations of zoledronic acid. This is despite what Applicant has argued- that the 

prior art also reports problems associated with an oral dosage form. Stated differently, 

even where potential side effects are noted, the art still discloses a strong overall 

preference in favor of use of an oral dosage form. That the art has expressed some 

preference for intravenous dosage forms over oral dosage forms (e.g. in Fox, but to the 

contrary- not in e.g., Leonard), does not take away from the fact, that it also expresses a 

preference for oral dosage forms, and does not constitute evidence of teaching away. A 

known or obvious composition does not become patentable simply because it has been 

described as somewhat inferior to some other product for the same use (here, in some, 

but not all references- e.g., Fox, but not Leondard). See, e.g., In re Gurley, 27 F.3d 

551, 554, 31 USPQ2d 1130, 1132 (Fed. Cir. 1994) (Claims were directed to an epoxy 

resin based printed circuit material. A prior art reference disclosed a polyester-imide 

resin based printed circuit material, and taught that although epoxy resin based 

materials have acceptable stability and some degree of flexibility, they are inferior to 

polyester-imide resin based materials. The court held the claims would have been 

obvious over the prior art because the reference taught epoxy resin based material was 

useful for applicant's purpose, applicant did not distinguish the claimed epoxy from the 

prior art epoxy, and applicant asserted no discovery beyond what was known to the 

art.). 

Lastly, Applicant has failed to establish unexpected results. The safety and 

efficacy of Applicant's oral dosage form cannot be unexpected, because Applicant's 
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claimed doses are disclosed by the prior art. Moreover, comparison with Figure 1 in 

Fox is not a comparison to the closest prior art, at least because it pertains to an 

example of an inflammatory hyperalgesia of a subcutaneous, not oral, dosage form, 

where Fox explicitly teaches an oral dosage form. Lastly, as stated above, Applicant 

has mostly made arguments as they pertain to the method of use of this 

(pharmaceutical product of) oral dosage form, which is the subject of related patent 

applications, but not the subject of the instant claims. 

Double patenting 

Applicant has stated that the rejection has been overcome, because Applicant 

has submitted terminal disclaimers in the '252 and the '262 applications. However, in 

order to overcome a provisional non-statutory double patenting rejection, where both 

applications (the instant and the one rejected over) are filed on the same day (as they 

are here) the provisional double patenting rejection should be maintained until filing a 

terminal disclaimer in both applications. Accordingly, for Applicant's convenience, the 

rejections are repeated for the record below. 

Claims 40, 42-57, 60, 61, 120 and 121 are pending, and have been examined 

herewith. 

Claim 121 is objected to as lacking the proper status identifier. Claim 121 is 

new, but has been presented instead as Previously Presented. In the interest of 
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compact prosecution, the Examiner has examined the application in lieu of sending a 

Notice of Non-Compliant Amendment (37 CFR. 1.121 ), and solely makes a notation for 

the record. 

Claim Rejections - 35 USC § 103 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 40, 42-57, 60, 61, 120 and 121 are rejected under pre-Al A 35 U.S.C. 

103(a) as being unpatentable over US 2004/006367 to Fox et al. ("Fox", of record), 

further in view of Labeling of unit dose packages of drugs, Department of 

Pharmacy Policy, University of Kentucky Hospital Chandler Medical Center, 

policy number: PH-04-06, 11/09 ("Chandler", of record) and Leonard et al., MER-

101 Tablets: A pilot bioavailability study of a novel oral formulation of zoledronic 

acid. Poster presentation, October 2007. ("Leonard", of record). 

The claims have been examined to the extent they read on an oral dosage form. 

Fox teaches a composition of an oral dosage form of zoledronic acid and its 

sodium salt, and does not require bioavailability-enhancing agents, wherein the 

zoledronic acid is the preferred bisphosphonate. (para [0063-65], [0070-72], [0078-81]). 
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Such a formulation will inherently possess the bioavailability, aqueous solubility of 

Applicant's claims. The following guidance from the specification pertains to the claim 1 

limitation "wherein the oral availability of zoledronic acid in the dosage form is about 

0.1 % to about 2%"- [055]. In accordance with it, the Examiner interprets this limitation 

as an oral dosage form with very low bioavailability, namely one which is substantially 

free of bioavailability-enhancing agents. Applicant has argued that the dosage form of 

Fox may not necessarily have the bioavailability of Applicant's claims, i.e., it may be in a 

delayed or prolonged release formulation. However, as addressed above, the dosage 

form of Fox does not require bioavailability enhancing agents. Such a dosage form is 

consistent with Applicant's description from its specification in [055]. The examples 

teach formulations with a single active ingredient. 

It is noted that Fox expressly teaches an oral dosage form, such as in reference 

to paragraphs [0070-72], as well as teaches the disclosed dosage forms specifically for 

zoledronic acid, such as with reference to zoledronic acid in paragraphs [0063-65]. 

There is no picking, choosing and combining involved, to use Applicant's own lingo, as 

Fox clearly discloses that: "[t]he most preferred bisphosphonate for use in the invention 

is zoledronic acid" (see, e.g., Abstract, [0063]); and that "[p]referably, the 

pharmaceutical compositions are adapted for oral or parenteral [ ... ] administration", and 

that "[i]ntravenous and oral [ ... ] administration is considered to be of particular 

importance" (see, e.g., [0072]). 

Applicant's claims, as amended, recite that the oral dosage form comprised 

about 30 mg to about 400 mg of zoledronic acid. For a 75 kg man, this corresponds to 
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about 0.4 mg/kg to about 5.3 mg/kg of zoledronic acid. Fox discusses doses in several 

main paragraphs, such as [0075], [0078] and [0079]. Paragraph [0075] of Fox recites 

that the preferred dose of the bisphosphonate is 0.01-10 mg/kg of the bisphosphonate 

for a 75 kg warm blooded animal. The dose can be given as a single dose, once daily, 

once weekly, or once every month [0075-77]. Per Fox, zoledronic acid is the most 

preferred bisphosphonate. [0063]. Thus, Applicant's range of about 0.4 mg/kg to about 

5.3 mg/kg is a range within the preferred range of Fox of [0075]. Fox also provides 

broader disclosure for the dose ranges, i.e. tablets or capsules from about 1 mg to 

about 500 mg of the active ingredient. ([0079]). Thus, Applicant's range of about 0.4 

mg/kg to about 5.3 mg/kg is a range within the preferred range of Fox of [0079]. Fox in 

paragraph [0078] also discloses that the preferred bisphosphonate zoledronic acid is in 

the range of about 0.5 to about 20 mg, preferably from about 1 to about 10 mg, for a 

human. This range specifically lists 10 mg. It can be with more than one unit. (para 

[0063-65], [0070-72], [0078-81]). This last dose range of [0078] only does not fall within 

Applicant's claimed range of independent claims 40 and 60, and constitutes the reason 

as to why the previously made rejection is presently modified from an anticipation 

rejection to an obviousness rejection. 

Of note, independent claim 44 recites that the amount to be administered in one 

month is about 40 mg to about 800 mg in a pharmaceutical product with more than one 

unit. A dependent claim 50 discloses a unit of 10 mg. With respect to this independent 

claim 44, and the claims that depend from it, even paragraph [0078] of Fox continues to 

disclose the range of Applicant's claims. For instance, paragraph [0077] of Fox 
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discloses that the drug can be administered once daily, once weekly, once a month. To 

take a dose of Fox's 20 mg, or 10 mg dose, even given once weekly, this translates into 

a monthly dose of approximately 80 mg, or 40 mg, which both fall squarely within the 

scope of Applicant's claims. Assuming once daily administration, such doses of Fox 

increase for 30 days to 600 mg, or 300 mg, which both fall squarely within the scope of 

Applicant's claims. 

In view of the above, it would have been obvious to a person of skill in the art to 

modify the dose range in a way such as claimed by Applicant in order to achieve 

therapeutic efficacy, as per the particular disease or condition for which such oral 

dosage form is administered. Motivation to do so is found in Fox itself which explicitly 

discloses broader ranges in [0075] and [0079], and that adjusting such doses is a result­

effective variable, i.e. in the order of magnitude, which is therapeutically effective (e.g. 

as in [0078]). "When the general conditions of a claim are disclosed in the prior art, it is 

not inventive to discover the optimal or workable ranges by routine experimentation." In 

re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955); "The normal desire of 

scientists or artisans to improve upon what is already generally known provides the 

motivation to determine where in a disclosed set of percentage ranges is the optimum 

combination of percentages." In re Peterson, 315 F.3d 1325, 1330 (Fed. Cir. 2003). It 

has been held that it is within the skills in the art to select optimal parameters, such as 

amounts of ingredients, in a composition in order to achieve a beneficial effect. In re 

Boesch, 205 USPQ 215 (CCPA 1980). MPEP 2114.04. 




