IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Confirmation No. : Not yet assigned

Applin. No. : Not yet assigned

Applicant : Herriot Tabuteau

Filed : Herewith

TC/A.U. : Not yet assigned

Examiner : Not yet assigned

Docket No. : 1958603.00021

Customer No. : 45200

Title : COMPOSITIONS FOR ORAL ADMINISTRATION OF

ZOLEDRONIC ACID OR RELATED
COMPOUNDS FOR TREATING DISEASE

PRELIMINARY AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Applicant submits the following Preliminary Amendment for 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 appear on p. 4 of this paper.

Grun Exh. 1066
00001 PGR for U.S. Patent No. 9,408,862


lwillingham
New Stamp


Appl. No.:Not yet assigned
Art Unit: Not yet assigned
1958603.00021

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in
the application.
Listing of Claims:
1-39. (Canceled)
40,  (Original} An orgl dosage form comprising zoledronic aoid, wherein the
oral bicavallability of zoledronic acid in the dosage form s about 0.01% (o aboud
4%.
41, {Original} The oral dosage form of caim 48, wherein the oral dosage form
containg about 10 mg to about 300 mg of zoledronic acid,
42, {Original} The oral dosage form of claim 40, whergin the oral dosage form
contains about 10 mg to about 50 mg of zoledronic acid.
43.  {Currently Amended) The oral dosags form of ameed claimiis]] 40{[-42]],
wherein the oral bisavailability of zoledronic acid in the dosage form i3 about
{.1% to about 2%.
44,  {Originaly A pharmaceutical product comprising more than one unit of an
oral dosage form of claim 40.
45. {Criginal} The pharmaceutical product of claim 44, wherein sach unit of
the oral dosage form contains about 1 mg to about 50 mg of zoledronic acid.
48. {Original} The pharmaceutical product of claim 45, comprising 28, 29, 30,
or 31 units of the oral dosage form, for a total of about 28 mg 1o about 1600 mg
of zoledronic acid to be administered in about 1 month.
47. {QOriginal} The pharmaceutical product of claim 45, comprising 85 to 95
units of the oral dosage form, for a total of about 85 mg o about 4800 mg of
zoledronic acid o be administered in about 3 months.
48. {Original} The pharmaceutical product of claim 45, comprising 170 to 200
units of the oral dosage form, for a total of about 170 myg to about 10,000 mg of
zoledronic acid to be administered in about 6 months.
49,  {Original}) The pharmaceutical product of claim 45, comprising 350 to 380
units of the oral dosage form, for a total of about 350 mg t© about 18,000 mg of

zoledronic acid 10 be administered in about 1 year.
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50. {CQriginal} The pharmaceutical product of claim 44, wherein each unit of
the oral dosage form contains about 10 mg to about 300 mg.

51. {Originaly 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 within a period of about 1 month.

2. {Qriginal} The pharmaceutical product of claim 50, comprising 8 or € units
of the oral dosage form, for a tolal of about 80 mg to about 2700 mg of zoledronic
acid to be administered in about 2 months.

53, {Criginal} The pharmaceutical product of claim 50, comprising 12, 13 or
14 units of the oral dosage form, for a total of about 120 mg 1o about 4200 mg of
zoledronic acid o be administered in about 3 months.

54. {Original} The pharmaceutical product of claim &0, comprising 22 o 30
units of the oral dosage form, for a fotal of about 220 mg 1o about 8000 mg of
zoledronic acid to be administered in about 8 months.

5. {Qriginal} The pharmaceutical product of claim 50, comprising 45 to 60
units of the oral dosage form, for a {olal of about 450 mg to about 18000 mg of
zoledronic acid to be administered in about 1 year.

56. {Qriginal) The pharmaceutical product of claim 44, comprising 1 to 10
units of the oral dosage form, wherein the product contains about 200 mg o
about 2000 mg of zoledronic acid.

57. {(Currently Amended} The oral dosage form of any-preceding-claim_40,
wherein the zoledronic acid is in the form of a sodium salt.

58-59. (Canceled)

60. (Original} An oral dosage form comprising zoledronic acid and an
excipient, wherein the zoledronic acid is in a form that has an agueous solubility
greater than 1% {(w/v).

61. {Qriginal} The oral dosage form of claim 80, wherein the zoledronic acid is
in a form that has an aqueus solubility of about 5% {(w/v} 1o about 50% {wiv).
82-118. (Canceled)
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REMARKS/ARGUMENTS

The Commissioner is authorized to charge any fee which may be required
in connection with this Amendment to deposit account No. 50-3207.

Respectfully submitted,

Dated: May 14, 2013 [Brent A. Johnson/
Brent A. Johnson, Ph.D.
Registration No. 51,851
CusTOMER NUMBER: 45200

K&L GATES LLP

1 Park Plaza, Twelfth Floor
Irvine, California 92614
Telephone: (949) 253-0900
Facsimile: (949) 253-0902
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First Named Inventor/Applicant Name:

Herriot Tabuteau

Filer:

Louis C. Cullman/Courtney Lines

Attorney Docket Number:
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Filed as Small Entity

Track | Prioritized Examination - Nonprovisional Application under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-;'s(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 70 70
Utility Search Fee 2111 1 300 300
Utility Examination Fee 2311 1 360 360
Request for Prioritized Examination 2817 1 2000 2000
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Post-Allowance-and-Post-Issuance:
Extension-of-Time:
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Submitted with Payment
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Preliminary Amendment 1 1
Claims 2 3
Applicant Arguments/Remarks Made in an Amendment 4 4
Warnings:
Information:
40191
8 Fee Worksheet (SB06) fee-info.pdf no 2
e9f158b254b935d55fa%a33e3c02a850022
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Warnings:
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Total Files Size (in bytes):l 3327298

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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PTO/AIA/14 (03-13)
Approved for use threugh 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

Under the Paperwork Reduction Act of 1995, no persens are required to respond to a collection of informatien unless it contains a valid OMB control number.

) ) Attorney Docket Number | 1958603.00021
Application Data Sheet 37 CFR 1.76

Application Number

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

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 format 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
[ ] 37CFR5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Herriot Tabuteau
Residence Information {Select One) (¢) US Residency () Non US Residency () Active US Military Service
City | New York ‘ State/Province ‘ NY | Country of Residence i | US

Mailing Address of Inventor:

Address 1 260 Park Avenue South, Apt. B
Address 2
City New York | State/Province | NY
Postal Code | 10010 | Country i us
All Inventor§ I_Vlust_ Be Listed - Additional Inventor Information blocks may be v
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).
[] An Address is being provided for the correspondence Information of this application.
Customer Number 45200
Email Address chicago patents@klgates.com | | AddEmail | |Remove Email
Application Information:
Title of the Invention Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease
Attorney Docket Number| 1958603.00021 Small Entity Status Claimed
Application Type Nonprovisional
Subject Matter Utility
Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any)
EFS Web 2.2.6
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PTO/AIA/14 (03-13)

Approved for use threugh 01/31/2014. OMB 0651-0032

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

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

1958603.00021

Attorney Docket Number

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Compositions for Cral Administration of Zoledronic Acid or Related Compounds for Treating Disease

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

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

35 U.8.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.

@ Customer Number | O US Patent Practitioner ‘ O Limited Recognition (37 CFR 11.9)
45200

Please Select One:

Customer Number

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. Preoviding this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 118(e} or 120, and 37 CFR 1.78.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

non provisional of

61646538

2012-05-14

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

non provisional of

61647478

2012-05-15

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

non provisional of

61654292

2012-06-01

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

non provisional of

61654383

2012-06-01

Prior Application Status [ Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

non provisional of

61655527

2012-06-05

Prior Application Status

Pending

Remove

EFSWeb 226
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PTO/AIA/14 (03-13)

Approved for use threugh 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

1958603.00021

Application Number

Title of Invention

Compositions for Cral 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
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

non provisional of

61762225

2013-02-07

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

non provisional of

61764563

2013-02-14

Prior Application Status [ Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

non provisional of

61767647

2013-02-21

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

non provisional of

61767676

2013-02-21

Prior Application Status | Pending
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.

Add

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 1.55{d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) Ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h)}(1) and {2). Under the FDX 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).

| Remove |

Application Number

Country [

Filing Date (YYYY-MM-DD)

Access Codei (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

Add

EFSWeb 226
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE
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Attorney Docket Number | 1958603.00021

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Compositions for Cral Administration of Zoledronic Acid or Related Compounds for Treating Disease

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

This applicaticn (1} claims priority to or the benefit of an application filed before March 16, 2013 and (2} also
[] 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 (JPQ), the Korean Intellectual Property Office (KIFO), 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.

() Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor
(") Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest
EFSWeb 226
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Attorney Docket Number | 1958603.00021

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Compositions for Cral Administration of Zoledronic Acid or Related Compounds for Treating Disease

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information:

Address 1

Address 2

City State/Province
Country | Postal Code
Phone Number Fax Number
Email Address

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

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 1.215(h). 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).

Remove

If the Assignee is an Organization check here. ]
Prefix Given Name Middle Name Family Name Suffix
EFS Web 226
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 1958603.00021

Application Number

Title of Invention | Compositions for Cral Administration of Zoledronic Acid or Related Compounds for Treating Disease

Mailing Address Information:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

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

Signature:

Add

certifications

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

Signature |/Brent Johnson/

Date (YYYY-MM-DD)| 2013-05-14

First Name | Brent

Last Name

Johnson

Registration Number

51851

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

Add

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 35U 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 USPTQ. 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.

EFSWeb 226
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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 Cffice 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.8.C. 552)
and the Privacy Act (5 U.5.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.

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

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.

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.8.G. 552a(m).

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.

A record in this system of records may be disclosed, as a routine use, tc another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.C. 218(c)).

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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
G8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall hot be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the applicatich pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc 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.

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.

EFSWeb226
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Doc Code: FALREQ

Document Description: Request First Action Interview PTO/SBI413C (05-11)
Approved for use through 01/31/2013. OMB 0651-0031

U.8. Pa nd Tra rk OF U. 8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 19985, no persons are required to respondio a« of inform " it dispiays a valid OMB control number.

REQUEST FOR FIRST ACTION INTERVIEW (FULL PILOT PROGRAM]

Attorney Docket Application Mumber

Number: ’59586GBQQQ21 {if i;ﬁown): Filing date: May 1 4, 20? 3

First Named . _ . 3 . . o) At s TRE .
Inventar: H eg"f‘agi Tab L‘E‘tea U Title! COMPOSITIONS FOR ORAL ADMIMISTRATION GF ZOLEDRONIC ACID OR RELATED COMPOUNDS FOR TREATING DISEASE

APPLICANT HEREBY REQUESTS A FIRST ACTION INTERVIEW IN THE ABOVE-IDENTIFIED
APPLICATION. See Instruction Sheet on page 2.

-

The application must contain three (3) or fewer independent claims and twenty {20) or fewer total claims.

The application must not contain any muitiple dependent claims.

By filing this request:

Applicant is agraeing to make an election without traverse if the Office determines that the claims are not
obvicusly directed to a single invention; and

Applicant is agreeing not o request for a refund of the search fee and any excess claims fae paid in the
application after the mailing or notification of the pre-intarview communication prepared by the examiner.

4. Other attachments:

soanre 1 FENE AL JOhnson/ bete  May 14, 2013
E\gzgsTyped) Br@nt A JQ?’?HSGH Registration Y\Eur*r‘!berglg85‘E

Naote: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit mudtiple forms if more than one signature is required, see balow™

*Totalof ________ forms are submitted

The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO to process) an a
38 U S.C. 122 and 37 CFR 1.11 and 1.14. This collectic imated to take 12 hours to complete, including gather]
JSPTO. Time will vary depending upon dual e. Any ')fnfnn( ts on the amount of ime you require o compiele ;i
gestions for reducing this burden. should be sent fe the Chief rmation Officer, U.S. Patent and Trademark Office, U.S. Degartment of Commerce, P.C. Box
.4r(, Alexandria, VA 22313-1450. DO NOT SEND FEES OR CONP! “TED FORMS TO THIS ADDRESS.  SEND TO: Commissioney for Pawnts P.O.
Box 1450, Alexandria, VA 22313-1450.

if you need assistance in compieting the form, call 1-800-PTO-5198 and seiect option 2.

pplication. Confidentiality is governed by
prepari 3 SU i ]
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PYCO/8B/413C (08-11)
Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U. S. DEPARTMENT GF COMMERCE
Under the Paperwork Reduction Act of 1995, no persens are required to respond o a collection of information uniess it dispiays a valid OMB control number.

instruction Sheet for Request for First Action Interview {(Full Pliot Program}
{Not to be Submitted to ths USPTG)

A grantable request must meet the following conditions:

1. The application must be a new non-reissue utility application filed under 35 U.S.C. 111(&) or an
international application that has entered the national stage in compliance with 358 U.S.C. 371{c).

2. The application must contain thres {3} or fewer independsnt claims and twenty (20} or fewer total claims.
The application may not contain any multiple dependeant claims.

3. The request must be filed electronically using the Office’s electronic filing system, EFS-Web.

4. The claims must be directed o a single invention. {f the Office determines that the claims are directed to
multipte inventions (e.g., in a restriction requirement), the applicant must make an election without traverse.

5. The request must be filed at least one day before a first Office action on the merits of the application
appsars in the Patent Application Information Retrieval (PAIR} system (i.e., at least one day prior to the
date when a first Office action on the merits, notice of allowability or allowance, or action under Ex parte
Quaylg, 1938 Dec. Comm’r Pat. 11 (1935} appears in the PAIR system). Applicant may chack the status of
the application using the PAIR system.

[z}

. The request for a first action interview must include a statement that applicant agrees not to file a requast
for a refund of the search fee and any excess claims fees paid in the application afier the mailing or
notification of the Pre-interview Communication. Any pstition for express abandonment under 37 CFR
1.138{d}, and request for a refund of the search fee and any excass claims fess, filed afier the mailing or
notification of the Pre-interview Communication will not be granted.

For more information, see notice “Full First Action interview Pilot Program”™ available on the
USPTO web sife af Hiprwww usslo.govhaiontefndt svenisfalos fullisy

Page 2
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Privacy Act Statement

The Privacy Act of 1874 {P.L. 93-579} requires that you be given cerlain information in connaction
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, plsasa be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2{b)}{2); (2} furnishing of ths information solicited is
voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Tradaemark Office is to process andfor examing your submission relatad to a palent application or
patent. If you do not furnish the requasted information, the U.S. Patent and Trademark Office may
not be able to process andfor examine your submission, which may resulf 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 routing uses:

1.

P

W

The information on this form will be treated confidentially to the extent allowed under the
Freedom of information Act {5 U.8.C. 5§52} and the Privacy Act {5 U.8.C 552a). Records
from this system of records may be disciosed to the Department of Justice to determine
whathar disclosure of thase racords is required by the Freadom of information Act.

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

A racord in this system of records may be disclosed, as a routine use, to a Mamber 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 matier
of the racord.

A record in this system of records may be disciosed, as a routing use, o a contractor of the
Agency having nesd 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
amsnded, pursuantto 5 U.S.C. 852a(m).

A record related to an International Application fiied under the Patant Coopearation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intelizsciual Property Organization, pursuant fo the Patent Cooperation Trealy.

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 io
the Atomic Energy Act (42 U.S.C. 218{(c)).

A record from this system of records may be disclosed, as a routing use, {o the
Administrator, General Services, or hisfher dasignee, during an inspection of records
conductad by GSA as parl of that agency’s responsibility to racommend improvements in
records managemsnt praclicas and programs, under authority of 44 U.8.C. 2804 and 2806,
Such disclosure shall be made in accordance with the GSA reguiations govarning
inspection of records for this purpose, and any other relevant (L.e., GBA or Commerce)
directive. Such disclosure shall not be used to make daterminations about individuals.

A racord from this system of records may be disclosed, as a routine usa, to tha public after
sither 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 OFR 1.14, as a routine use, to the public if the record was filed in an application which
bacame abandoned or in which the proceedings were terminated and which application is
refarenced by either a published application, an application opan to public inspection or an
issued palent.

A record from this system of records may be disclosed, as a routing use, {0 a Federai,

State, or local law enforcement agenoy, if the USFTO becomes aware of a violation or
potentiai violation of faw or reguiation.

00019



Doc Code: FALREQ

Document Description: Request First Action Interview PTO/SBI413C (05-11)
Approved for use through 01/31/2013. OMB 0651-0031

U.8. Pa nd Tra rk OF U. 8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 19985, no persons are required to respondio a« of inform " it dispiays a valid OMB control number.

REQUEST FOR FIRST ACTION INTERVIEW (FULL PILOT PROGRAM]

Attorney Docket Application Mumber

Number: ’59586GBQQQ21 {if i;ﬁown): Filing date: May 1 4, 20? 3

First Named . _ . 3 . . o) At s TRE .
Inventar: H eg"f‘agi Tab L‘E‘tea U Title! COMPOSITIONS FOR ORAL ADMIMISTRATION GF ZOLEDRONIC ACID OR RELATED COMPOUNDS FOR TREATING DISEASE

APPLICANT HEREBY REQUESTS A FIRST ACTION INTERVIEW IN THE ABOVE-IDENTIFIED
APPLICATION. See Instruction Sheet on page 2.

-

The application must contain three (3) or fewer independent claims and twenty {20) or fewer total claims.

The application must not contain any muitiple dependent claims.

By filing this request:

Applicant is agraeing to make an election without traverse if the Office determines that the claims are not
obvicusly directed to a single invention; and

Applicant is agreeing not o request for a refund of the search fee and any excess claims fae paid in the
application after the mailing or notification of the pre-intarview communication prepared by the examiner.

4. Other attachments:

soanre 1 FENE AL JOhnson/ bete  May 14, 2013
E\gzgsTyped) Br@nt A JQ?’?HSGH Registration Y\Eur*r‘!berglg85‘E

Naote: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit mudtiple forms if more than one signature is required, see balow™

*Totalof ________ forms are submitted

The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO to process) an a
38 U S.C. 122 and 37 CFR 1.11 and 1.14. This collectic imated to take 12 hours to complete, including gather]
JSPTO. Time will vary depending upon dual e. Any ')fnfnn( ts on the amount of ime you require o compiele ;i
gestions for reducing this burden. should be sent fe the Chief rmation Officer, U.S. Patent and Trademark Office, U.S. Degartment of Commerce, P.C. Box
.4r(, Alexandria, VA 22313-1450. DO NOT SEND FEES OR CONP! “TED FORMS TO THIS ADDRESS.  SEND TO: Commissioney for Pawnts P.O.
Box 1450, Alexandria, VA 22313-1450.

if you need assistance in compieting the form, call 1-800-PTO-5198 and seiect option 2.

pplication. Confidentiality is governed by
prepari 3 SU i ]
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PYCO/8B/413C (08-11)
Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U. S. DEPARTMENT GF COMMERCE
Under the Paperwork Reduction Act of 1995, no persens are required to respond o a collection of information uniess it dispiays a valid OMB control number.

instruction Sheet for Request for First Action Interview {(Full Pliot Program}
{Not to be Submitted to ths USPTG)

A grantable request must meet the following conditions:

1. The application must be a new non-reissue utility application filed under 35 U.S.C. 111(&) or an
international application that has entered the national stage in compliance with 358 U.S.C. 371{c).

2. The application must contain thres {3} or fewer independsnt claims and twenty (20} or fewer total claims.
The application may not contain any multiple dependeant claims.

3. The request must be filed electronically using the Office’s electronic filing system, EFS-Web.

4. The claims must be directed o a single invention. {f the Office determines that the claims are directed to
multipte inventions (e.g., in a restriction requirement), the applicant must make an election without traverse.

5. The request must be filed at least one day before a first Office action on the merits of the application
appsars in the Patent Application Information Retrieval (PAIR} system (i.e., at least one day prior to the
date when a first Office action on the merits, notice of allowability or allowance, or action under Ex parte
Quaylg, 1938 Dec. Comm’r Pat. 11 (1935} appears in the PAIR system). Applicant may chack the status of
the application using the PAIR system.

[z}

. The request for a first action interview must include a statement that applicant agrees not to file a requast
for a refund of the search fee and any excess claims fees paid in the application afier the mailing or
notification of the Pre-interview Communication. Any pstition for express abandonment under 37 CFR
1.138{d}, and request for a refund of the search fee and any excass claims fess, filed afier the mailing or
notification of the Pre-interview Communication will not be granted.

For more information, see notice “Full First Action interview Pilot Program”™ available on the
USPTO web sife af Hiprwww usslo.govhaiontefndt svenisfalos fullisy

Page 2
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Privacy Act Statement

The Privacy Act of 1874 {P.L. 93-579} requires that you be given cerlain information in connaction
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, plsasa be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2{b)}{2); (2} furnishing of ths information solicited is
voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Tradaemark Office is to process andfor examing your submission relatad to a palent application or
patent. If you do not furnish the requasted information, the U.S. Patent and Trademark Office may
not be able to process andfor examine your submission, which may resulf 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 routing uses:

1.

P

W

The information on this form will be treated confidentially to the extent allowed under the
Freedom of information Act {5 U.8.C. 5§52} and the Privacy Act {5 U.8.C 552a). Records
from this system of records may be disciosed to the Department of Justice to determine
whathar disclosure of thase racords is required by the Freadom of information Act.

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

A racord in this system of records may be disclosed, as a routine use, to a Mamber 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 matier
of the racord.

A record in this system of records may be disciosed, as a routing use, o a contractor of the
Agency having nesd 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
amsnded, pursuantto 5 U.S.C. 852a(m).

A record related to an International Application fiied under the Patant Coopearation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intelizsciual Property Organization, pursuant fo the Patent Cooperation Trealy.

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 io
the Atomic Energy Act (42 U.S.C. 218{(c)).

A record from this system of records may be disclosed, as a routing use, {o the
Administrator, General Services, or hisfher dasignee, during an inspection of records
conductad by GSA as parl of that agency’s responsibility to racommend improvements in
records managemsnt praclicas and programs, under authority of 44 U.8.C. 2804 and 2806,
Such disclosure shall be made in accordance with the GSA reguiations govarning
inspection of records for this purpose, and any other relevant (L.e., GBA or Commerce)
directive. Such disclosure shall not be used to make daterminations about individuals.

A racord from this system of records may be disclosed, as a routine usa, to tha public after
sither 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 OFR 1.14, as a routine use, to the public if the record was filed in an application which
bacame abandoned or in which the proceedings were terminated and which application is
refarenced by either a published application, an application opan to public inspection or an
issued palent.

A record from this system of records may be disclosed, as a routing use, {0 a Federai,

State, or local law enforcement agenoy, if the USFTO becomes aware of a violation or
potentiai violation of faw or reguiation.
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PYOISHINTA (03-12)

Approved for use through §1/312014, OME 0851 QC3Z
wissmak Offic S.0E INT OF COMMERCE
rmation unless & dispdays a valid OME caniral number,

LLS. Patent &
Under the Faparwork Reductinn At of 1085, nio persons ars requited w respond o 5 coliection of

DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {37 CFR 1.78}

Tite of | COMpositions for Oral Administration of Zoledronic Acid or Related Compounds for
vention | Traating Disease

As the below named invenicrs), liwve deciare that
4

This declaration

S The attached lication, or
is directed tor @ attached apphication,

r United Siates apgiication or PCT international appiication number

filad on
C As amendad on {if applicable);

Hwe belisve that 'lwe am/are the original and first inventor(s) of the subject matter which is clairaad and for which a patent is
sought; )

ifwe have reviewes and understand the coniaais of the above-identified spplication, including the claims, as amendad by any
amendment specifically referred 1o above;

we acknowiesge the duty to discivse to the United States Patent and Trademark Office all information known to mefus io be
material to patentability as defined in 37 CFR 1.56, including ir continuation-in-part applications, material information which
bacams available betwean the filing date of the prior appiication and the national or PCT International filing date of the
continuation-in-part application. The above-identified application was made or authorized to be made by melus.

WARNING:
Petitioner/applinant i caulioned to avold subivitling personal information in dooumenits filad in a patent application that may
contribute to identity theR. Personal information such as sonial security nurabers, bank account numbers, or credit nard

numibers {other than a check or credit card authorization fory PTO-2038 submitted for payment purposes) is naver required by
e USPTO to support a pelition or an application. i Hhis type of persenal information is included in documeants submitted o the
USPTO, patiioners/agplicants should consider redacting such pt's{scnai information from the documents before subivitiing them
1o the USPTO. Peliionadapplicant is advised that the recorg of a patent apphication is avaliable io the public after publication
of the application {unless a aon-publication reguest in compliance with 37 CFR 1.213(a} is made in the application} or
of a patent. Furthermors, the record from an abandened application may aiso be availabie 1o the pubiic if the application is
referenced in & published agpication or an issued patent {see 37 CFR 1.14). Checks and cradil card authorization forms
FTO-2038 submitted for payment purposes are not retained in the spplication fle and thergfore are not publicly available.

Al statements rade nerein of myfour own knowledge are true, aif statements made hereir on information angd befief arg
helieved to be true, and further that these stataments were made with the krowledge that willful false statements and the ke
are punishable by f ine o imprisonment, or both, under 18 U.S.C. 1001, and may jeoparsize the validity of the application or any
gatent issuing thereon., } hereby acknowledge that any willfal faise statemant made in this declaration is punishable under 18
WS L.2001 by fine orkmersenment of nol mare than fva (83 ar bt

FU L NAME ”I’\i\’E‘\é*OR’”

rverin: one: Henéxr:»t Tabuteau . Date: L1323~ 2013
m - - oo o, US

Signature (B g d sl - Citizag of:

e "‘»Q:b .
fnventerTwo: Data:
//”'
Signature: Citizan of
§ 1 § Additionat inventors or a i&gai repmsentativea e b-:zing namasd o additional fa\m'-(s‘: aftached hereto.

whi,h is fo fite (angd
5 1 minute i

TO,

iR

ng, prcnarm and supm homg &hd °pp-s >(1nr- Fq'm *o {he i3 f Ty

commarts on e e of trre you reguirs to compiate this form andior suiggestions for redu e, xt cud 'ae st to "‘c Chief
Patent and Trademark (ffice, LS. Departmant of Commarce, P.O, Box 1450, Alexandria, VA 22 ’41 21450, DO NOT SEND FEES OR COMPL
THIS ADDRESS. SERD TO: Commissioner for Patents, P.O. Box 1456, Alexandria, ¥R 22313445{1

if you necd assisisnce in completing the form, call 1-800-PTO-5189 s saiest opion 2.

D FORMS TO
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Privacy Act Stalement

The Privacy Act of 1874 {B.L. 93.878) requiras that you he given sertain information in conmection
with your subniasion of the attached form ralated o a patent application or patent. Accordingly,
pursuant o the requirernents of the Act, please be advised that {1} the general suthority for the
cidlection of this information is 35 U.S.C. 2{b}2); {2) fumnishing of the information soliciied Is vohuntary;
and (3) the principal purgose for which the infurmation is used by the U.S. Patent and Trademark
Qffice fs to proceas andior examine your submission relatad to a patent application or patent. i you do
not furnish the reguestad infarmation, the U.S, Patant and Trademark Office may not be able o
pracess andfor examine your submission, which may resuil in termination of proceegings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subjedt o the following routine uses:

1. The information on this form will be treated confidentially {o the exten! allowed under the
Freedom of Information Act {5 LLS.C. 5582) and the Privacy Act {5 U.8.C 552a). Records from
this systam of records may be disciosed i the Department of Justice to determine whather
disclosure of thess records is reguired by the Freadorm of information Act.

2. Avrecord from this system of recaords may be disciosed, as a routing use, in the coursa of
prasenting evidence 1o & coud, magistrale, or administrative tribunal, including disclosures to
opposing counsel in the course of sefflement negotiations. .

3. Arecord in this aysiem of records may be disclosed, as a routing use, o a Member of
Congrass submilting a request involving an individuad, to wham the record pertaing, when the
individual has requested assistance from the Member with raspent o the subject matter of the
recard.

4.  Arecord in this sysiem of records may be disclosed, as a routine use, 10 a condractor of the
Agency having nead for the information in order to perform a contract, Reciplents of
information shall be required to cormply with the requirements of the Privacy Act of 1974, as
amandad, pursuant 1o § US.C. 882a{m).

5, Arecord refated fo an intermnational Application filad under the Patent Cooperation Treaty in
this sysiem of records may be disciosed, a8 a routine use, © the international Bureau of the
World Intellectual Property Organization, pursuant to the Patent Couperation Traaty,

8. Arecord in this aysiem of records may be disclosed, as a rouling use, o another federal
agency for purpoaes of Nationat Sacurity review (35 1L.8.C. 181} and for review pursuant o
the Atomic Energy Act (42 U.8.C. 218(c)). :

7. Avecord from this systam of records may be disclosed, 26 2 routine use, to the Adminisirator,
General Services, or histher designee, during an inspection of racoride conducted by GSA as
part of that agancy's responsibiiity to recommend improvements in records management
practices and programs, under authority of 44 U.8.C. 2804 and 2808, Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relavant { Le., GSA or Commerce) directive. Such disciosure shall not
be used o make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, la the public alter
gither publication of he application pursuant {0 35 U.S.C. 122(b} or issuance of a patent
pursuant to 35 U.8.C. 181, Further, a record may ba disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, in the public if the mcord was filed in an application which
became abandoned or in which the proceadings were termdnated and which application is
referenced by either a published application, an application open to public inspeclicn or an
issued paterd.

8. Arecord from this system of records may be disclosed, as a routine uss, 1o a Federal, State,
ar iocat law enforcement agency, i the USPTO bacomes aware of a viniation of potential
viokation of law or regulation.
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Utility Patent Application
1958603.00021

60% -

50%

40% 1

30% 1

20% o

% Reversal of Arthitis Pain

10%

0% -

Zoledronic Zoledronic
acid 54 acid 360

mg/ m’ mg/ m’

2/8

00026



Utility Patent Application
1958603.00021
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Utility Patent Application
1958603.00021
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Utility Patent Application
1958603.00021
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Doc Code: TRACKT.REQ
Document Description: TrackOne Request

PTO/SRIA24 (1211

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e} (Page 10 1)

First Named Nonprovisional Application Number (if

Inventor: HerrEOt Ta bUteau knawn:

Title of

fnvention: Compositions for Oral Adminisiration of Zoladronic 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 setforth in 37 CFR 1.17(i), 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 Tes, examination fee, and any required
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COMPOSITIONS FOR ORAL ADMINISTRATION OF ZOLEDRONIC ACID OR
RELATED COMPOUNDS FOR TREATING DISEASE

CROSS-REFERENCE TO RELATED APPLICATIONS

[001] This application claims the benefit of United States Provisional
Applications 61/646,538, filed May 14, 2012; 61/647,478, filed May 15, 2012;
61/654,292, filed June 1, 2012; 61/654,383, filed June 1, 2012; 61/655,527, filed
June 5, 2012; 61/655,541, filed June 5, 2012; 61/762,225, filed February 7, 2013;
61/764,563, filed February 14, 2013; 61/767,647, filed February 21, 2013;
61/767,676, filed February 21, 2013; and 61/803,721, filed March 20, 2013, all of

which are incorporated by reference in their entirety herein.
BACKGROUND

[002] Bisphosphonate compounds are potent inhibitors of osteoclast
activity, and are used clinically to treat bone-related conditions such as
osteoporosis and Paget's disease of bone; and cancer-related conditions
including multiple myeloma, and bone metastases from solid tumors. They

generally have low oral bioavailability.
SUMMARY

[003] It has been discovered that oral dosage forms of
bisphosphonate compounds, such as zoledronic acid, can be used to treat or
alleviate pain or related conditions. Although an oral dosage form with enhanced
bioavailability with respect to the bisphosphonate compound can be used, the
treatment can also be effective using an oral dosage form that includes a
bisphosphonate compound, such as zoledronic acid, wherein the bioavailability

of the bisphosphonate is unenhanced, or is substantially unenhanced.

[004] Some embodiments include a method of relieving inflammatory
pain comprising administering an oral dosage form containing zoledronic acid to
a mammal in need thereof, wherein the mammal experiences significant pain

relief more than 3 hours after administration of the dosage form.
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[005] Some embodiments include a method of relieving pain
associated with an arthritis comprising administering an oral dosage form

containing zoledronic acid to a human being in need thereof.

[006] Some embodiments include a method of treating complex
regional pain syndrome comprising administering an oral dosage form containing

zoledronic acid to a mammal in need thereof.

[007] Some embodiments include an oral dosage form comprising
zoledronic acid, wherein the oral bioavailability of zoledronic acid is substantially
unenhanced. For example, in some embodiments, the oral bioavailability in the
dosage form is about 0.01% to about 4%.

[008] Some embodiments include a pharmaceutical product
comprising more than one unit of an oral dosage form described herein. In some
embodiments, each unit of the oral dosage form contains about 1 mg to about 50

mg of zoledronic acid.

[009] Some embodiments include a method of relieving inflammatory
pain comprising administering an oral dosage form containing zoledronic acid to

a mammal in need thereof.

[010] In some embodiments, the mammal receives a total monthly

dose of zoledronic acid that is about 800 mg/m? or less.

[011] In some embodiments, the dosage form contains about 10

mg/m? to about 20 mg/m? based upon the body surface area of the mammal.

[012] Some embodiments include a method of relieving inflammatory
pain comprising orally administering zoledronic acid to a mammal in need

thereof.

[013]  In some embodiments, about 300 mg/m? to about 600 mg/m? of
zoledronic acid is administered per month, based upon the body surface area of

the mammal.
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[014]  In some embodiments, about 50 mg/m? to about 600 mg/m? of
zoledronic acid is administered per month, based upon the body surface area of
the mammal.

BRIEF DESCRIPTION OF DRAWINGS

[015] FIG. 1 is a plot of pain compression thresholds in a rat model of
inflammatory pain using three different doses of zoledronic acid. Measurements
were taken at baseline (BL) and at various time points after dosing on the days
indicated.

[016] FIG. 2A is a graph depicting reversal of arthritis pain for two

different doses of zoledronic acid in a rat model of arthritis pain.

[017] FIG. 2B is a graph depicting pain thresholds for two different

doses of zoledronic acid in a rat model of arthritis pain.

[018] FIG. 3 is a graph summarizing the results for vehicle and

zoledronic acid treated rats in a rat model of complex regional pain syndrome.

[019] FIG. 4 depicts hindpaw pain thresholds for vehicle and

zoledronic acid treated rats in a rat model of complex regional pain syndrome.

[020] FIG. 5 depicts weight bearing for vehicle and zoledronic acid

treated rats in a rat model of complex regional pain syndrome.

[021] FIG. 6 depicts paw thickness change for vehicle and zoledronic

acid treated rats in a rat model of complex regional pain syndrome.

[022] FIG. 7 depicts the aqueous solubility of disodium zoledronate

tetrahydrate as compared to the diacid form of zoledronic acid.
DETAILED DESCRIPTION

[023] Bisphosphonate compounds such as pamidronate or
pamidronic acid, neridronate or neridronic acid, olpadronate or olpadronic acid,
alendronate or alendronic acid, incadronate or incadronic acid, ibandronate or
ibandronic acid, risedronate or risedronic acid, zoledronate or zoledronic acid,

etidronate or etidronic acid, clodronate or clodronic acid, tiludronate or tiludronic
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acid, etc., may be used for a number of medical purposes, such as treatment of
undesirable conditions or diseases, including pain relief. This may be
accomplished in many instances by administration of oral dosage forms.
Generally, an oral dosage form comprising a bisphosphonate such as zoledronic
acid is administered orally to a mammal, such as a human being, at least once,

to treat a disease or condition, or to relieve pain.

[024] The term “treating” or “treatment” broadly includes any kind of
treatment activity, including the diagnosis, cure, mitigation, or prevention of
disease in man or other animals, or any activity that otherwise affects the

structure or any function of the body of man or other animals.

[025] An oral dosage form of a bisphosphonate such as zoledronic
acid may be used to treat, or provide relief of, any type of pain including, but not
limited to, inflammatory pain, arthritis pain, complex regional pain syndrome,
lumbosacral pain, musculoskeletal pain, neuropathic pain, chronic pain, cancer-
related pain, acute pain, postoperative pain, etc. In some instances, pain relief
may be palliative, or pain relief may be provided independent of improvement of
the disease or condition or the underlying cause of the disease or condition. For
example, although the underlying disease may not improve, or may continue to
progress, an individual suffering from the disease may experience pain relief.

[026] In some embodiments, the mammal being treated is not
suffering from bone metastasis. In some embodiments, the mammal being
treated is not suffering from cancer. In some embodiments, the mammal being

treated is not suffering from osteoporosis.

[027] For example, zoledronic acid or another bisphosphonate may
be administered orally to relieve musculoskeletal pain including low back pain,
and pain associated with rheumatoid arthritis, juvenile rheumatoid arthritis,
osteoarthritis,  erosive  osteoarthritis, = sero-negative  (non-rheumatoid)
arthropathies, non-articular rheumatism, peri-articular disorders, axial

spondyloarthritis including ankylosing spondylitis, Paget's disease, fibrous
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dysplasia, SAPHO syndrome, transient osteoarthritis of the hip, vertebral crush
fractures, osteoporosis, etc.

[028] In some embodiments, zoledronic acid or another
bisphosphonate may also be administered orally to relieve neuropathic pain,
including diabetic peripheral neuropathy, post-herpetic neuralgia, trigeminal
neuralgia, monoradiculopathies, phantom limb pain, and central pain. Other
causes of neuropathic pain include cancer-related pain, lumbar nerve root
compression, spinal cord injury, post-stroke pain, central multiple sclerosis pain,
HIV-associated neuropathy, and radio-therapy or chemo-therapy associated

neuropathy.

[029] In some embodiments, zoledronic acid or another
bisphosphonate may be administered orally to relieve inflammatory pain
including musculoskeletal pain, arthritis pain, and complex regional pain

syndrome.

[030] Examples of musculoskeletal pain include low back pain; and
pain associated with vertebral crush fractures, fibrous dysplasia, osteogenesis
imperfecta, Paget's disease of bone, transient osteoporosis, and transient

osteoporosis of the hip.

[031] Arthritis refers to inflammatory joint diseases that can be
associated with pain. Examples of arthritis pain include pain associated with
osteoarthritis, erosive osteoarthritis, rheumatoid arthritis, juvenile rheumatoid
arthritis, sero-negative (non-rheumatoid) arthropathies, non-articular rheumatism,
peri-articular disorders, neuropathic arthropaties including Charcot’s foot, axial
spondyloarthritis including ankylosing spondylitis, and SAPHO syndrome.

[032] In some embodiments, zoledronic acid or another
bisphosphonate may be administered orally to relieve complex regional pain
syndrome, such as complex regional pain syndrome type | (CRPS-I), complex
regional pain syndrome type Il (CRPS-Il), CRPS-NOS, or another type of CRPS.
CRPS is a type of inflammatory pain. CRPS can also have a neuropathic
component.
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[033] Complex regional pain syndrome is a debilitating pain
syndrome. It is characterized by severe pain in a limb accompanied by edema,

and autonomic, motor and sensory changes.

[034] With respect to use of oral zoledronic acid for relieving pain
associated with an inflammatory condition, relief of pain can be short-term, e.g.
for a period of hours after administration of the dosage form, and/or relief of pain
can be long-term, e.g. lasting for days, weeks, or even months after oral
administration of zoledronic acid. In some embodiments, a mammal, such as a
human being, experiences significant pain relief at least about 3 hours, at least
about 6 hours, at least about 12 hours, at least about 24 hours, at least about 48
hours, at least about one week, at least about 2 weeks, or at least about 3 weeks
after administration of an oral dosage form comprising zoledronic acid. In some
embodiments, a mammal, such as a human being, experiences significant pain
relief during at least part of the time from about 3 hours to about 2 weeks, about
3 hours to about 3 weeks, about 3 hours to about 24 hours, about 6 hours to
about 2 weeks, or about 6 hours to about 24 hours, about 3 days to about 2
weeks, about 6 days to about 2 weeks, after administration of an oral dosage

form comprising zoledronic acid.

[035] Zoledronic acid or another bisphosphonate may also be
administered orally to relieve cancer-related pain, including pain associated with
multiple myeloma and bone metastases from solid tumors. In some
embodiments, zoledronic acid is used to treat pain that is not cancer-related pain.
For example, zoledronic acid may be used to treat pain that is not associated
with multiple myeloma, bone metastasis from solid tumors, hypercalcemia of
malignancy, giant cell tumor of bone, blood cancers or leukemias, or solid tumors

or cancers.

[036] In addition to relieving pain, oral administration of zoledronic
acid or another bisphosphonate may also be useful to treat diseases or
conditions that may or may not include a pain component. For example,

zoledronic acid or another bisphosphonate may be useful to treat any of the pain
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conditions or types of conditions listed above, including treatment that does not
simply relieve the pain of those conditions, and treatment that is carried out in
such a way that the condition is treated without pain relief occuring. In addition
to any pain relief zoledronic acid or another bisphosphonate may or may not
provide, zoledronic acid or another bisphosphonates may be used to treat a
disease or condition such as a metabolic disease or condition; an inflammatory
disease or condition, including an inflammatory disease or condition that is not
associated with pain; a cancer disease or condition; a neurological disease or
condition; etc.

[037] In some embodiments, oral administration of zoledronic acid or
another bisphosphonate may also be useful to treat complex regional pain
syndrome, rheumatoid arthritis, osteoarthritis, erosive osteoarthritis, axial
spondyloarthritis including ankylosing spondylitis, acute vertebral crush fracture,
fibrous dysplasia, SAPHO syndrome, osteoporosis, transient osteoporosis, or

transient osteoporosis of the hip.

[038] In some embodiments, oral administration of zoledronic acid or
another bisphosphonate may also be useful to treat hypercalcemia of
malignancy, multiple myeloma, bone metastases from solid tumors, Paget’s
disease of bone, giant cell tumor of bone, blood cancers or leukemias, or solid

tumors or cancers.

[039] Zoledronic acid has the structure shown below, and is also

referred to as zoledronate.
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Zoledronic acid

[040] Unless otherwise indicated, any reference to a compound
herein, such as zoledronic acid, by structure, name, or any other means, includes
pharmaceutically acceptable salts, such as the disodium salt; alternate solid
forms, such as polymorphs, solvates, hydrates, etc.; tautomers; or any other
chemical species that may rapidly convert to a compound described herein under

conditions in which the compounds are used as described herein.

[041] In some embodiments, zoledronic acid is administered in a
dosage form comprising a salt form, such as a salt of a dianion of zoledronic
acid. In some embodiments, zoledronic acid is administered in a dosage form
comprising a disodium salt form of zoledronic acid. In some embodiments,
zoledronic acid is administered in a sodium salt form, such as a monosodium
salt, a disodium salt, a trisodium salt, etc. In some circumstances, use of the
disodium salt may be desirable. For example, the disodium salt is much more
soluble in water than the diacid form. As a result, in some processes, the
disodium salt can be easier to work with than the diacid form. Additionally, the
sodium salt may be more bioavailable and/or more rapidly absorbed when taken
orally as compared to the diacid form.

[042] In some embodiments, zoledronic acid is in a form that has an
aqueous solubility, meaning the solubility in water, greater than 1% (wiv}, about
5% {wiv} 1o about 50% {wiv), about 5% {w/iv) 1o about 20% {(wiv), about 10%

{w/v) to about 158% {(wiv), or about 12% (w/v} to about 13% (wiv).
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[043] Zoledronic acid or another bisphosphonate may be combined
with a pharmaceutical carrier selected on the basis of the chosen route of
administration and standard pharmaceutical practice as described, for example,
in Remington's Pharmaceutical Sciences, 2005, the disclosure of which is hereby
incorporated herein by reference, in its entirety. The relative proportions of active
ingredient and carrier may be determined, for example, by the solubility and
chemical nature of the compounds, chosen route of administration and standard

pharmaceutical practice.

[044] Zoledronic acid or another bisphosphonate may be
administered by any means that may result in the contact of the active agent(s)
with the desired site or site(s) of action in the body of a patient. The compounds
may be administered by any conventional means available for use in conjunction
with pharmaceuticals, either as individual therapeutic agents or in a combination
of therapeutic agents. For example, they may be administered as the sole active
agents in a pharmaceutical composition, or they can be used in combination with

other therapeutically active ingredients.

[045] Zoledronic acid or another bisphosphonate may be
administered to a human patient in a variety of forms adapted to the chosen
route of administration, e.g., orally, rectally, or parenterally. Parenteral
administration in this respect includes, but is not limited to, administration by the
following routes: pulmonary, intrathecal, intravenous, intramuscular,
subcutaneous, intraocular, intrasynovial, transepithelial including transdermal,
sublingual and buccal; topically; nasal inhalation via insufflation; and rectal

systemic.

[046] The effective amount of zoledronic acid or another
bisphosphonate will vary depending on various factors known to the treating
physicians, such as the severity of the condition to be treated, route of
administration, formulation and dosage forms, physical characteristics of the
bisphosphonate compound used, and age, weight and response of the individual

patients.
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[047] The amount of zoledronic acid or another bisphosphonate in a
therapeutic composition may vary. For example, some liquid compositions may
comprise about 0.0001% (w/v) to about 50% (w/v), about 0.01% (w/v) to about
20% (wl/v), about 0.01% to about 10% (w/v), about 0.001% (w/v) to about 1%
(w/v), about 0.1% (w/v) to about 0.5% (w/v), about 1% (w/v) to about 3% (w/v),
about 3% (w/v) to about 5% (w/v), about 5% (w/v) to about 7% (w/v), about 7%
(w/v) to about 10% (w/v), about 10% (w/v) to about 15% (w/v), about 15% (w/v)
to about 20% (w/v), about 20% (w/v) to about 30% (w/v), about 30% (w/v) to
about 40% (w/v), or about 40% (w/v) to about 50% (w/v) of zoledronic acid.

[048] Some solid compositions may comprise at least about 5%
(w/w), at least about 10% (w/w), at least about 20% (w/w), at least about 50%
(w/w), at least about 70% (w/w), at least about 80%, about 10% (w/w) to about
30% (w/w), about 10% (w/w) to about 20% (w/w), about 20% (w/w) to about 30%
(w/w), about 30% (w/w) to about 50% (w/w), about 30% (w/w) to about 40%
(w/w), about 40% (w/w) to about 50% (w/w), about 50% (w/w) to about 80%
(w/w), about 50% (w/w) to about 60% (w/w), about 70% (w/w) to about 75%
(w/w), about 70% (w/w) to about 80% (w/w), or about 80% (w/w) to about 90%
(

w/w) of zoledronic acid.

[049] Any suitable amount of zoledronic acid may be used. Some
solid or liquid oral dosage forms, or units of oral dosage forms (referred to
collectively herein as “oral dosage form(s)”) may contain about 0.005 mg to about
20 mg, about 0.1 mg to about 10 mg, about 0.5 mg to about 10 mg, about 0.2 mg
to about 5 mg, about 1 mg to about 500 mg, about 1 mg to about 50 mg, about
10 mg to about 250 mg, about 100 mg to about 300 mg, about 20 mg to about
200 mg, about 20 mg to about 150 mg, about 30 mg to about 100 mg, about 1
mg to about 1,000 mg, about 10 mg to about 50 mg, about 10 mg to about 300
mg, about 10 mg to about 150 mg, about 10 mg to about 100 mg, about 40 mg to
about 150 mg, about 10 mg to about 600 mg, about 40 mg to about 600 mg,
about 40 mg to about 2000 mg, about 40 mg to about 800 mg, about 25 mg to
about 800 mg, about 30 mg to about 800 mg, about 10 mg to about 500 mg,
about 50 mg to about 150 mg, about 50 mg, about 100 mg, about 50 mg to about

10
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500 mg, about 100 mg to about 2000 mg, about 300 mg to about 1500 mg, about
200 mg to about 1000 mg, about 100 mg to about 500 mg, or about 150 mg of
zoledronic acid, or any amount of zoledronic in a range bounded by, or between,
any of these values. In some embodiments, the oral zoledronic acid is
administered daily, weekly, monthly, every two or three months, once a year, or

twice a year.

[050] In some embodiments, an oral dosage form may contain about
10 mg/m? to about 20 mg/m?, about 15 mg/m? to about 20 mg/m?, about 18
mg/m?, about 80 mg/m? to about 150 mg/m? about 90 mg/m? to about 150
mg/m?, about 100 mg/m? to about 150 mg/m? of zoledronic acid, or any amount
of zoledronic in a range bounded by, or between, any of these values. All
dosage ranges or amounts expressed in mg/m? are based upon the body surface

area of the mammal.

[051]) In some embodiments the daily oral dose of zoledronic acid is
about 0.005 mg to about 20 myg, about 8.1 mg o about 10 mg, about 0.5 mg to
about 10 mg, about 0.2 mg to aboui 5 mg, or any amount of zoledronic acid in a
range bounded by, or between, any of these values. In some embodimeants, the
daily oral dose of zoledronic acid is less than about 35 mg/im?, less than about 30
mg/m?, less than about 25 mg/m®, about 1 mg/m® to about 35 mg/m?, about 1
mg/m? to about 30 mg/m®, about 1.5 mg/m® to about 25 mg/m?, about 1.8 mg/im?
to about 20 mg/m?, about 10 mg/m? to about 20 mg/m?, about 10 mg/m? to about
30 mg/m?, about 15 mg/m? to about 20 mg/m*, about 18 mg/m?, or any amount of

zoledronic acid in a range bounded by, or between, any of these values.

[052] in some embodiments the weekly oral dose of zoledronic acid is
about 1 mg to about 1000 mg, about 1 mg to about 500 myg, about 10 mg to
about 250 mg, about 100 mg to about 300 mg, about 10 mg to about 100 mg,
about 10 mg to about 150 mg, about 10 mg to about 100 mg, aboul 10 mg to
about 300 mg, about 20 mg to about 150 mg, or about 30 mg o about 100 mg.
in some embodiments, the weeky oral dose of zoledronic acid is less than about

250 mg/m?, less than about 200 mg/m?®, less than about 175 mg/m?, about 8

11
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mg/m® to about 250 mg/m? about 10 mg/m? to about 210 mg/m? about 10
mg/m° to about 170 mg/m? about 4 mg/m? to about 140 mg/m®, about 100
mg/m® to about 140 mg/m®, about 126 mg/m?, or any amount of zoledronic acid
in a range bounded by, or between, any of these values.
The weekly oral dose may be given as a single dose, given once during the

week, or may be given in 2, 3, 4, 5, 6, or 7 individual doses during the week.

[053] In some embodiments, the monthly dose of zoledronic acid, or
the amount of zoledronic acid that is administered over a period of a month, is
about 5000 mg or less, about 4000 mg or less, about 3000 mg or less, about
2000 mg or less, about 1000 mg or less, about 700 mg or less, about 600 mg or
less, about 1 mg 1o about 4,000 mg, about 1 mg to about 1,000 mg, about 10 mg
to about 1000 mg, about 50 mg to about 1000 mg, about 10 mg 1o about 600 myg,
about 40 mg to about 600 mg, about 50 mg to about 800 myg, or about 100 mg to
about 800 mg, about 40 mg t© about 2000 mg, about 40 mg to about 800 myg,
about 50 myg to about 800 mg, or about 100 myg to about 800 mg, about 40 myg to
about 1000 mg, shout 50 mg to about 1000 mg, or about 100 mg to about 1000
mg, or any monthly dose in a range bounded by, or between, any of these
values. In some embodiments, the monthly oral dose of zoledronic acid is less
than about 1000 mg/m?, less than about 800 mg/m?, less than about 600 mg/m?,
about 10 mg/m? to about 1000 mg/m?, about 50 mg/m? to about 800 mg/m?,
about 70 mg/m? to about 700 mg/m?, about 100 mg/m? to about 700 mg/m?,
about 100 mg/m? to about 600 mg/m?, about 50 mg/m? to about 200 mg/m?,
about 300 mg/m? to about 600 mg/m?, about 450 mg/m? to about 600 mg/m?,
about 300 mg/m? to about 1000 mg/m?, about 400 mg/m? to about 1000 mg/m?,
about 500 mg/m? to about 1000 mg/m?, about 400 mg/m? to about 700 mg/m?,
about 500 mg/m? to about 600 mg/m?, about 540 mg/m? or any amount of
zoledronic acid in a range bounded by, or between, any of these values. A
monthly dose may be given as a single dose, or as two or more individual doses
administered during the month. In some embodiments, the monthly dose is
administered in 2 or 3 weekly doses. In some embodiments, the monthly dose is
administered in 4 or 5 weekly doses. In some embodiments, the monthly dose is

12

00046



Patent Application
1958603.00021

administered in 28 to 31 daily doses. In some embodiments, the monthly dose is
administered in 5 to 10 individual doses during the month. The monthly dose
may be administered for only 1 month, or may be repeatedly administered for 2
or more months.

[054] The oral zoledronic acid, or disodium salt thereof, may be
administered in combination with about 0.1 mg to about 10 mg of zoledronic acid,
or a salt thereof, administered parenterally, such as intravenously. In some
embodiments, about 50 mg, about 100 mg, or about 150 mg of the disodium salt
of zoledronic acid is administered orally in combination with 1 mg parenteral,
such as intravenous, zoledronic acid. in some embodiments the parenteral dose
of zoledronic acid is about 0.25 mg 1o about 25 mg, about 0.25 mg to about 10
mg, or about 0.5 mg o about 7.5 mg.

[055] The oral bioavailability of zoledronic acid in a dosage form can
vary. Some dosage forms may have ingredients added to enhance the
bioavailability. However, bioavailability enhancement is not necessary for an oral
dosage form to be effective. In some embodiments, the dosage form is
substantially free of bioavailability-enhancing agents. In some embodiments, an
oral dosage form may have an oral bioavailability of zoledronic acid of about
0.01% to about 10%, about 0.1% to about 7%, about 0.1% to about 5%, etc.
Without ingredients or other methods to enhance bioavailability, zoledronic acid
typically has a low bioavailability in an oral dosage form. In some embodiments,
the oral bioavailability of zoledronic acid is unenhanced or substantially
unenhanced. For example, the oral bioavailability of zoledronic acid can be
about 0.01% to about 5%, about 0.01% to about 4%, about 0.1% to about 3%,
about 0.1% to about 2%, about 0.2% to about 2%, about 0.2% to about 1.5%,
about 0.3% to about 1.5%, about 0.3% to about 1%, about 0.1% to about 0.5%,
about 0.3% to about 0.5%, about 0.5% to about 1%, about 0.6% to about 0.7%,
about 0.7% to about 0.8%, about 0.8% to about 0.9%, about 0.9%, about 1% to
about 1.1%, about 1.1% to about 1.2%, about 1.2% to about 1.3%, about 1.3% to
about 1.4%, about 1.4% to about 1.5%, about 1.5% to about 1.6%, about 1.6% to
about 1.8%, or about 1.8% to about 2%.
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[056] One embodiment is a pharmaceutical composition comprising
zoledronic acid wherein the oral bicavailability of zoledronic acid in the dosage
form is from about 0.01% to about 10%.

[a57] in some embodiments, the oral bioavailability of zoledronic acid
in the dosage form is about 0.01% to about 5%.

[058] In some embodiments, the oral bioavailability of zoledronic acid
in the dosage form is about 0.1% to about 7%.

(053] In some embodiments, the oral bigavailability of zoledronic acid
in the dosage form is about 0.1% to about 5%.

(G607 in some embodiments, the oral biocavailability of zoledronic acid
in the dosage form is about 0.1% to about 3%.

[061] in some embodiments, the oral bioavailability of zoledronic acid
in the dosage form is about 0.1% to about 2%.

(062} In some embodiments, the oral bigavailability of zoledronic acid
in the dosage form is about 0.2% to about 2%.

[063] in some embodiments, the oral bioavailability of zoledronic acid

in the dosage form is about 0.2% to about 1.5%.

[064] in some embodiments, the oral bioavailability of zoledronic acid

in the dosage Torm is about 0.3% o about 1.5%.

[065] In some embodiments, the oral bigavailability of zoledronic acid

in the dosage form is about 0.3% to about 1.0%.

[066] in some embodiments, an oral dosage Torm comprises about 10
mg to about 300 mg of zoledronic acid, and is administered daily for about 2 io
about 15 consscutive days. This regimen may be repeatad once monthly, once
every fwo months, once every three months, once every four months, once every

five months, once gvery six months, once yearly, or once every two years.,

[067] I some embodiments, an oral dosage form comprises about 10
mg to about 150 mg or about 10 mg to about 100 mg of zoledronic acid, and is
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administered daily for about 2 to about 15 consecutive days. This regimen may
be repested once monthly, once every two months, once every three months,
once every four months, once every five months, once every six months, once

yearly, or once every fwo years.

[068] In some embodiments, an oral dosage form comprises about 10
mg to about 150 mg or about 10 mg to about 100 myg of zoledronic acid, and is
administered daily for about 5 o sbhout 10 consecutive days. This regimen may
be repesied once monthly, once every two months, once every three months,
once every four months, once every five months, once every six months, once

vearly, or once every fwo years,

[069] In some embodiments, an oral dosage form comprises about 40
mg to about 150 mg of zoledronic acid, and is administered daily for about 5 to
aboul 10 consecutive days. This regimen may be repeated once maonthly, once
avery two months, once every three months, once every four months, once every

five months, once every six months, once yearly, or once every two years.

(070} In some embodiments, the oral zoledronic acid may be
administered as one dose of about 100 mg to about 2000 mg. In some
embodiments, the oral zoledronic acid may be adminisiered as one dose of
about 300 mg o about 1500 mg. In some embodiments, the oral zoledronic acid
may be administered as one dose of about 200 mg 1o about 1000 mg. The dose
of zoledronic acid may be administered in a single or divided dose.

[071] Zoledronic acid may be formulated for oral administration, for
example, with an inert diluent or with an edible carrier, or it may be enclosed in
hard or soft shell gelatin capsules, compressed into tablets, or incorporated
directly with the food of the diet. For oral therapeutic administration, the active
compound may be incorporated with an excipient and used in the form of
ingestible tablets, buccal tablets, coated tablets, troches, capsules, elixirs,
dispersions, suspensions, solutions, syrups, wafers, patches, and the like.

[072] Tablets, troches, pills, capsules and the like may also contain

one or more of the following: a binder such as gum tragacanth, acacia, corn
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starch or gelatin; an excipient, such as dicalcium phosphate; a disintegrating
agent such as corn starch, potato starch, alginic acid and the like; a lubricant
such as magnesium stearate; a sweetening agent such as sucrose, lactose or
saccharin; or a flavoring agent such as peppermint, oil of wintergreen or cherry
flavoring. When the unit dosage form is a capsule, it may contain, in addition to
materials of the above type, a liquid carrier. Various other materials may be
present as coating, for instance, tablets, pills, or capsules may be coated with
shellac, sugar or both. A syrup or elixir may contain the active compound,
sucrose as a sweetening agent, methyl and propylparabens as preservatives, a
dye and flavoring, such as cherry or orange flavor. It may be desirable for
material in a dosage form or pharmaceutical composition to be pharmaceutically

pure and substantially non toxic in the amounts employed.

[073] Some compositions or dosage forms may be a liquid, or may

comprise a solid phase dispersed in a liquid.

[074] Zoledronic acid may be formulated for parental or intraperitoneal
administration. Solutions of the active compounds as free acids or
pharmacologically acceptable salts can be prepared in water suitably mixed with
a surfactant, such as hydroxypropylcellulose. A dispersion can also have an oil
dispersed within, or dispersed in, glycerol, liquid polyethylene glycols, and
mixtures thereof. Under ordinary conditions of storage and use, these
preparations may contain a preservative to prevent the growth of

microorganisms.

[075] In some embodiments, an oral dosage form may comprise a
silicified microcrystalline cellulose such as Prosolv. For example, about 20%
(wt/wt) to about 70% (wt/wt), about 10% (wt/wt) to about 20% (wt/wt), about 20%
(wt/wt) to about 40% (wt/wt), about 25% (wt/wt) to about 30% (wt/wt), about 40%
(wt/wt) to about 50% (wt/wt), or about 45% (wt/wt) to about 50% (wt/wt) silicified
microcrystalline cellulose may be present in an oral dosage form or a unit of an

oral dosage form.
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[076] In some embodiments, an oral dosage form may comprise a
crosslinked polyvinylpyrrolidone such as crospovidone. For example, about 1%
(wt/wt) to about 10% (wt/wt), about 1% (wt/wt) to about 5% (wt/wt), or about 1%
(wt/wt) to about 3% (wt/wt) crosslinked polyvinylpyrrolidone may be present in an

oral dosage form or a unit of an oral dosage form.

[077] In some embodiments, an oral dosage form may comprise a
fumed silica such as Aerosil. For example, about 0.1% (wt/wt) to about 10%
(wt/wt), about 0.1% (wt/wt) to about 1% (wt/wt), or about 0.4% (wt/wt) to about
0.6% (wt/wt) fumed silica may be present in an oral dosage form or a unit of an
oral dosage form.

[078] In some embodiments, an oral dosage form may comprise
magnesium stearate. For example, about 0.1% (wt/wt) to about 10% (wt/wt),
about 0.1% (wt/wt) to about 1% (wt/wt), or about 0.4% (wt/wt) to about 0.6%
(wt/wt) magnesium stearate may be present in an oral dosage form or a unit of

an oral dosage form.

[079] An oral dosage form comprising zoledronic acid or another
bisphosphonate may be included in a pharmacsutical product comprising more
than one unit of the oral dosage form.

1080] A pharmaceutical product containing oral dosage forms for daily
use can contain 28, 29, 30, or 31 units of the oral dosage form for & monthly
supply. An approximaiely & week daily supply can contain 40 (o 45 units of the
oral dosage form. An approximately 3 month daily supply can contain 85 to 95
units of the oral dosage form.  An approximately sbemonth dally supply can
contain 170 {o 200 units of the oral dosage form. An approximately one year
daily supply can contain 350 to 380 units of the oral dosage form.

[381]) A pharmaceutical product containing oral dosage forms for
weekly use can contain 4 or 5 units of the oral dosage form for a monthly supply.
An approximately 2 month weekly supply can contain 8 or 8 units of the oral
dosage form. An approximately 8 waek weekly supply can contain about 6 unils

of the oral dosage form. An approximately 3 month weekly supply can contain
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12, 13 or 14 units of the oral dosage form. An approximately six-month weekly
supply can contain 22 to 30 units of the oral dosage form. An approximately one
vear weekly supply can contain 45 to 60 units of the oral dosage form.

[082] A pharmaceutical product may accommodate other dosing
regimes. For example, a pharmaceutical product may comprise 5 to 10 units of
the oral dosage form, wherein each unit of the oral dosage form contains about
40 mg to about 150 mg of zoledronic acid. Some pharmaceutical products may
comprise 1 to 10 units of the oral dosage form, wherein the product contains
about 200 mg to about 2000 mg of zoledronic acid. For such a product, each
unit of the oral dosage form may be taken daily for 1 to 10 days or 5 to 10 days

during a month, such as at the beginning of a month.

[083] Some oral dosage forms comprising zoledronic acid or a salt

thereof may have enteric coatings.

[084] In the examples below, zoledronic acid was administered in the
disodium salt form as disodium zoledronate tetrahydrate. No bioavailability

enhancing agents were used in the test compositions.

Example 1

Effect of Orally Administered Zoledronic Acid in Rat Model of Inflammatory

Pain
Method:

[085] The effect of orally administered zoledronic acid on
inflammatory pain was examined using the rat complete Freund’s adjuvant (CFA)
model. Inflammatory pain was induced by injection of 100% CFA in a 75 pL
volume into the left hind paws of Sprague-Dawley rats on day 0, followed by
assessments on days 1-3. Animals were orally administered vehicle (control),
zoledronic acid 18 mg/m? (or 3 mg/kg), zoledronic acid 120 mg/m? (or 20 mg/kg),
or zoledronic acid 900 mg/m? (or 150 mg/kg) daily on days 1-3. Drug was
dissolved in distilled water and prepared fresh daily. Animals were fasted prior to

dosing. Under current FDA guidelines for extrapolating starting dosages from
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animals to humans, dosages expressed in mg/m2 are considered equivalent
between mammalian species. Thus, for example, 18 mg/m? in a rat is
considered equivalent to 18 mg/m? in a human being, while 3 mg/kg in a rat may
not be equivalent to 3 mg/kg in a human being.

[086] Values for inflammatory pain (mechanical hyperalgesia) in the
vehicle and drug-treated animals were obtained on day 0 prior to CFA injection,
and at baseline and post-treatment on days 1-3. Pain was assessed using a
digital Randall-Selitto device (dRS; IITC Life Sciences, Woodland Hills, CA).
Animals were placed in a restraint sling that suspended the animal, leaving the
hind limbs available for testing. Paw compression threshold was measured by
applying increasing pressure to the plantar surface of the hind paw with a dome-
shaped tip placed between the 3rd and 4th metatarsus. Pressure was applied
gradually over approximately 10 seconds. Measurements were taken from the
first observed nocifensive behavior of vocalization, struggle or withdrawal. A cut-

off value of 300 g was used to prevent injury to the animal.

[087] Reversal of inflammatory pain was calculated according to the

formula:

% reversal = ( Post-treatment — Post-CFA baseline)/(Pre-CFA baseline — Post-
CFA baseline) x 100.

[088] The experiment was carried out using 9-10 animals per group.
Results:

[089] Oral administration of zoledronic acid significantly improved
inflammatory pain thresholds compared to vehicle. Pain threshold
measurements taken at various times are shown in FIG. 1. Paw compression
thresholds in the 18 mg/m? group were higher than for vehicle during the entire
measurement period after 30 minutes from the start of treatment. On day three,
paw compression thresholds for both the 18 mg/m? and 900 mg/m? groups were
greater than for vehicle. An improvement in pain threshold of 49% and 83% from

baseline was observed for the 18 mg/m? and the 900 mg/m? groups respectively.
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[090] Orally administered zoledronic acid produced a 29% reversal of
inflammatory pain at the 18 mg/m?, and a 48% reversal at the 900 mg/m? dose.
This magnitude of effect is comparable to that obtained with clinical doses of
commercially available NSAIDs when tested in a similar model of inflammatory
pain.  Under current FDA guidelines, the reference body surface area of a
human adult is 1.62 m?. Thus, a daily dose of 18 mg/m? corresponds to a

monthly dose of about 500-560 mg/m? or a human dose of about 800-900 mg.

[091] Surprisingly, the two higher doses resulted in thresholds that
were lower than vehicle on the first two days of dosing. The 120 mg/m? group
was approximately equal or inferior to vehicle at all time points during the
assessment period. While the 900 mg/m? group showed effectiveness on day 3,
this result was accompanied by significant toxicity necessitating euthanization of

all the animals in this group two days after cessation of dosing.

Example 2

Effect of Orally Administered Zoledronic Acid in Rat Model of Arthritis Pain

Method:

[092] The effect of orally administered zoledronic acid on arthritis pain
was examined in the rat complete Freund’s adjuvant (CFA) model of arthritis
pain. In this model, injection of 100% complete Freund’s adjuvant (CFA) in a 75
ML volume into the left hind paws is followed by a 10-14 day period to allow for
the development of arthritis pain. Animals were orally administered vehicle
(control), zoledronic acid 54 mg/m? (or 9 mg/kg), or zoledronic acid 360 mg/m?
(or 60 mg/kg), divided in three equal daily doses on the first three days post CFA
injection. Drug was dissolved in distilled water and prepared fresh daily. Animals
were fasted prior to dosing.

[093] Arthritis pain (mechanical hyperalgesia) in the vehicle and drug-
treated animals was evaluated on day 14 post CFA injection using a digital
Randall-Selitto device (dRS; IITC Life Sciences, Woodland Hills, CA). Animals

were placed in a restraint sling that suspended the animal, leaving the hind limbs
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available for testing. Paw compression threshold was measured by applying
increasing pressure to the plantar surface of the hind paw with a dome-shaped
tip placed between the 3rd and 4th metatarsus. Pressure was applied gradually
over approximately 10 seconds. Measurements were taken from the first
observed nocifensive behavior of vocalization, struggle or withdrawal. A cut-off

value of 300 g was used to prevent injury to the animal.

[094] Reversal of arthritis pain in the ipsilateral (CFA-injected) paw

was calculated according to the formula:

% reversal = (ipsilateral drug threshold — ipsilateral vehicle

threshold)/(contralateral vehicle threshold — ipsilateral vehicle threshold) x 100.
[095] The experiment was carried out using 7-10 animals per group.
Results:

[096] Oral administration of zoledronic acid significantly improved
arthritis pain thresholds compared to vehicle. As shown in FIGS. 2A and 2B,
orally administered zoledronic acid produced a dose-dependent reversal of
arthritis pain. A reversal of 33% was observed in the 54 mg/m? group, and
reversal of 54% was observed in the 360 mg/m? group. Under current FDA
guidelines, the reference body surface area of a human adult is 1.62 m?. Thus,
54 mg/m2 in a rat is equivalent to an implied human dose of about 87 mg, and

360 mg/m? in a rat is equivalent to an implied human dose of about 583 mg.

Example 3. Treatiment of Complex Regional Pain Svyndrome with Orally

Administered Zoledronic Acid.

[097] The effect of orally administered zoledronic acid was examined
in the rat tibia fracture model of complex regional pain syndrome (CRPS). CRPS
was induced in the rats by fracturing the right distal tibias of the animals and
casting the fractured hindpaws for 4 weeks, as described in Guo TZ et al. (Pain.
2004;108:95-107). This animal model has been shown to replicate the inciting
trauma, natural history, signs, symptoms, and pathologic changes observed in
human CRPS patients (Kingery WS et al., Pain. 2003;104:75-84).
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[098] Animals were orally administered either vehicle (control) or
zoledronic acid, in a dosage of 18 mg/m?/day (3 mg/kg/day) for 28 days, starting
on the day of 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. At the end of the 28-day period, casts were removed, and on the
following day, the rats were tested for hindpaw pain, edema, and warmth.

Pain assessments

[099] Pain was assessed by measuring hyperalgesia, and weight

bearing.

[0100] To measure hyperalgesia, an up-down von Frey testing
paradigm was used. Rats were placed in a clear plastic cylinder (20 cm in
diameter) with a wire mesh bottom and allowed to acclimate for 15 minutes. The
paw was tested with one of a series of eight von Frey hairs ranging in stiffness
from 0.41 g to 15.14 g. The von Frey hair was applied against the hindpaw
plantar skin at approximately midsole, taking care to avoid the tori pads. The fiber
was pushed until it slightly bowed and then it was jiggled in that position for 6
seconds. Stimuli were presented at an interval of several 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. Stimuli were presented at an interval of several seconds.

[0101] An incapacitance device (IITC Inc. Life Science, Woodland, CA,
USA) was used to measure hindpaw weight bearing, a postural effect of pain.
The rats were manually held in a vertical position over the apparatus with the
hindpaws resting on separate metal 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 measurements were taken at 60-second intervals.
Eight readings (excluding the highest and lowest ones) were averaged to

calculate the bilateral hindpaw weight-bearing values. Weight bearing data were
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analyzed as the ratio between right (fracture) and left hindpaw weight bearing
values ((2R/(R+L)) x100%).

Edema assessment

[0102] A laser sensor technique was used to determine the dorsal-
ventral thickness of the hindpaw. Before baseline testing the bilateral hindpaws
were tattooed with a 2 to 3 mm spot on the dorsal skin over the midpoint of the
third metatarsal. For laser measurements each rat was briefly anesthetized with
isoflurane and then held vertically so the hindpaw rested on a table top below the
laser. The paw was gently held flat on the table with a small metal rod applied to
the top of the ankle joint. 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 at the tattoo site and the difference was used to calculate the
dorsal-ventral paw thickness. The measurement sensor device used in these
experiments (4381 Precicura, Limab, Goteborg, Sweden) has a measurement
range of 200 mm with a 0.01 mm resolution.

Hindpaw temperature measurement

[0103] The temperature of the hindpaw was measured using a fine wire
thermocouple (Omega, Stanford, CT, USA) applied to the paw skin. Six sites
were tested per hindpaw. The six measurements for each hindpaw were

averaged for the mean temperature.

Results

[0104] As llustrated in FIG. 3, treatment with orally administered
zoledronic acid reversed pain, restored weight bearing, and prevented edema as
compared to vehicle treated animals.

[0105] As illustrated in FIG. 4, von Frey pain thresholds for the right
(fracture) hindpaw were reduced by 72% versus the contralateral (normal)
hindpaw in vehicle treated animals. Zoledronate treatment reversed fracture

induced pain by 77% as compared to vehicle treatment.
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[0106] As illustrated in FIG. 5, reduction in weight bearing, a postural
effect of pain, was significantly higher in the vehicle treated group as compared
to the zoledronic acid treated group. Weight bearing on the fracture hindlimb was
reduced to 55% of normal in the vehicle treated group. Zoledronate treatment
significantly restored hindlimb weight bearing as compared to vehicle treatment

(86% of normal).

[0107] As illustrated in FIG. 6, the expected increase in hindpaw
thickness was greater in the vehicle treated group as compared to the zoledronic
acid treated group, reflecting the development of edema. Zoledronate treatment
reduced hindpaw edema by 60% versus vehicle treatment.

[0108] Zoledronic acid reduced hindpaw warmth by 5% versus vehicle
treatment.

[0109] The daily dose in the above experiment was 18 mg/m?/day.
Under current FDA guidelines, the reference body surface area of a human adult
is 1.62 m2 Thus, a daily dose of 18 mg/m? corresponds to a monthly dose of
about 500-560 mg/m? or a human dose of about 800-900 mg.

Example 6. Solubility of Disodium Salt of Zoledronic Acid

[0110] The aqueous solubility of zoledronic acid and disodium
zoledronate tetrahydrate was determined. One gram of the test compound was
measured in to a beaker. Demineralized water (pH 5.5) was then added in small
increments to the test compound, and sonification was applied to the mixture.
The procedure was continued until complete dissolution was achieved. Full
dissolution was determined to have been reached when a clear solution was
present with no visible material. The volume of water required to reach full
dissolution was used to calculate a solubility value expressed in grams per 100

mL. The procedure was performed for each compound.
Results

[0111] As shown in FIG. 7, the aqueous solubility of disodium
zoledronate tetrahydrate is approximately 50 times that of zoledronic acid.
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Disodium zoledronate tetrahydrate has a solubility of 12.5 g/100 mL compared to
only 0.25 g/100 mL for zoledronic acid.

[0112] Unless otherwise indicated, all numbers expressing quantities of
ingredients, properties such as molecular weight, reaction conditions, and so
forth used in the specification and claims are to be understood in all instances as
indicating both the exact values as shown and as being modified by the term
“about.” Accordingly, unless indicated to the contrary, the numerical parameters
set forth in the specification and attached claims are approximations that may
vary depending upon the desired properties sought to be obtained. At the very
least, and not as an attempt to limit the application of the doctrine of equivalents
to the scope of the claims, each numerical parameter should at least be
construed in light of the number of reported significant digits and by applying

ordinary rounding technigues.

[0113] The terms “a,” “an,” “the” and similar referents used in the
context of describing the invention (especially in the context of the following
claims) are to be construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by context. All methods
described herein can be performed in any suitable order unless otherwise
indicated herein or otherwise clearly contradicted by context. The use of any and
all examples, or exemplary language (e.g., “such as”) provided herein is intended
merely to better illuminate the invention and does not pose a limitation on the
scope of any claim. No language in the specification should be construed as

indicating any non-claimed element essential to the practice of the invention.

[0114] Groupings of alternative elements or embodiments disclosed
herein are not to be construed as limitations. Each group member may be
referred to and claimed individually or in any combination with other members of
the group or other elements found herein. It is anticipated that one or more
members of a group may be included in, or deleted from, a group for reasons of

convenience and/or patentability. When any such inclusion or deletion occurs,
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the specification is deemed to contain the group as modified thus fulfilling the
written description of all Markush groups used in the appended claims.

[0115] Certain embodiments are described herein, including the best
mode known to the inventors for carrying out the invention. Of course, variations
on these described embodiments will become apparent to those of ordinary skill
in the art upon reading the foregoing description. The inventor expects skilled
artisans to employ such variations as appropriate, and the inventors intend for
the invention to be practiced otherwise than specifically described herein.
Accordingly, the claims include all modifications and equivalents of the subject
matter recited in the claims as permitted by applicable law. Moreover, any
combination of the above-described elements in all possible variations thereof is
contemplated unless otherwise indicated herein or otherwise clearly contradicted
by context.

[0116] In closing, it is to be understood that the embodiments disclosed
herein are illustrative of the principles of the claims. Other modifications that may
be employed are within the scope of the claims. Thus, by way of example, but
not of limitation, alternative embodiments may be utilized in accordance with the
teachings herein.  Accordingly, the claims are not limited to embodiments
precisely as shown and described.
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CLAIMS
1. A method of relieving inflammatory pain comprising administering an oral
dosage form containing zoledronic acid to a mammal in need thereof, wherein
the mammal receives a total monthly dose of zoledronic acid that is about 800
mg/m? or less based upon the body surface area of the mammal.
2. The method of claim 1, wherein the mammal is a human being that
receives a total monthly dose of zoledronic acid that is about 30 mg/m? to about
700 mg/m?.
3. The method of claim 2, wherein the total monthly dose is administered in 4
or 5 weekly doses.

4. The method of claim 2, wherein the total monthly dose is administered in
28 to 31 daily doses.
5. The method of claim 2, wherein the total monthly dose is administered in 5

to 10 individual doses during the month.

6. The method of claim 1, wherein the mammal is a human being that
receives a total weekly dose of zoledronic acid that is about 10 mg to about 300
mg.

7. The method of claim 6, wherein the total weekly dose is a single dose,
administered once a week.

8. The method of claim 6, wherein the total weekly dose is administered in 2
to 7 individual doses during the week.

9. The method of claim 1, wherein the mammal is a human being that
receives a total weekly dose of zoledronic acid that is about 10 mg to about 150

mg.

10. The method of any preceding claim, wherein the mammal experiences

significant pain relief more than 3 hours after administration of the dosage form.

11.  The method of claim 10, wherein the mammal experiences significant pain
relief during at least a part of a time from about 3 hours to about 24 hours after

administration of the dosage form.
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12.  The method of claim 10, wherein the mammal experiences significant pain
relief during at least a part of a time from about 3 hours to about 3 weeks after
administration of the dosage form.

13. A method of relieving inflammatory pain comprising administering an oral
dosage form containing zoledronic acid to a mammal in need thereof, wherein
the oral dosage form contains about 10 mg/m? to about 20 mg/m? of zoledronic
acid based upon the body surface area of the mammal.

14.  The method of claim 13, wherein the oral dosage form contains about 15
mg/m? to about 20 mg/m? of zoledronic acid based upon the body surface area of
the mammal.

15. A method of relieving inflammatory pain comprising orally administering to
a mammal in need thereof, about 300 mg/m? to about 600 mg/m? of zoledronic
acid per month to the mammal, based upon the body surface area of the
mammal.

16.  The method of claim 15, comprising orally administering about 450 mg/m2
to about 600 mg/m? of zoledronic acid per month to the mammal, based upon the
body surface area of the mammal.

17.  The method of any preceding claim, wherein the mammal is not suffering
from bone metastasis.

18.  The method of any preceding claim, wherein the mammal is not suffering
from cancer.

19. The method of any preceding claim, wherein the zoledronic acid is
administered as a salt of a dianion of zoledronic acid.

20. A method of relieving pain associated with an arthritis comprising
administering an oral dosage form containing zoledronic acid to a human being in
need thereof.

21. The method of claim 20, wherein the human being receives a total
monthly dose of zoledronic acid that is about 40 mg to about 2000 mg.

22.  The method of claim 21, wherein the total monthly dose is administered in

4 or 5 weekly doses.
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23. The method of claim 21, wherein the total monthly dose is administered in
28 to 31 daily doses.

24.  The method of claim 21, wherein the total monthly dose is administered in
5 to 10 individual doses during the month.

25. The method of claim 20, wherein the human being receives a total weekly
dose of zoledronic acid that is about 100 mg to about 300 mg.

26. The method of claim 25, wherein the total weekly dose is a single dose,
administered once a week.

27. The method of claim 25, wherein the total weekly dose is administered in
2 to 7 individual doses during the week.

28. The method of claim 20, wherein the human being receives a total weekly

dose of zoledronic acid that is about 10 mg to about 100 mg.

29. The method of any of claims 20-28, wherein the human being experiences

significant pain relief more than 3 hours after administration of the dosage form.

30. The method of claim 29, wherein the human being experiences significant
pain relief during at least a part of a time from about 3 hours to about 24 hours
after administration of the dosage form.

31.  The method of claim 29, wherein the human being experiences significant
pain relief during at least a part of a time from about 3 hours to about 3 weeks
after administration of the dosage form.

32. The method of any of claims 20-31, wherein the dosage form contains
about 10 mg/m? to about 20 mg/m? of zoledronic acid based upon the body
surface area of the human being.

33. The method of claim 32, wherein the dosage form contains about 15
mg/m? to about 20 mg/m? of zoledronic acid based upon the body surface area of
the human being.

34.  The method of any of claims 20-33, wherein about 50 mg/m? to about 200
mg/m? of zoledronic acid is orally administered per month, based upon the body

surface area of the human being.
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35. The method of any of claims 20-31, wherein the dosage form contains
about 80 mg/m? to about 150 mg/m? of zoledronic acid based upon the body
surface area of the human being.

36. The method of claim 35, wherein about 300 mg/m? to about 1000 mg/m?
of zoledronic acid is orally administered per month, based upon the body surface
area of the human being.

37. The method of any of claims 20-36, wherein the human being is not
suffering from bone metastasis.

38. The method of any of claims 20-37, wherein the human being is not
suffering from cancer.

39. The method of any preceding claim, wherein the zoledronic acid is in the
disodium salt form.

440. An orgl dosage form comprising zoledronic acid, wherein the oral
bioavaiiability of zoledronic acid in the dosage frm is about 0.01% o about 4%.
41, The oral dosage form of claim 40, wherein the oral dosage form contains
about 10 mg to about 300 mg of zoledronic acid.

42.  The oral dosage form of claim 40, wherein the oral dosage form coniging
about 10 mg to about 50 mg of zoledronic acid.

43. The oral dosage form of any of claims 40-42, wherein the oral
bioavaiiability of zoledronic acid in the dosage form is about 0.1% to about 2%.
44, A pharmaceutical product comprising more than one unit of an oral
dosage form of claim 40,

45, The pharmaceutical product of claim 44, whersin each unit of the oral
dosage form cortaing about 1 mg to about 50 mg of zoledronic acid.

48, The pharmaceutical product of claim 45, comprising 28, 29, 30, or 31
units of the oral dosage form, for a total of about 28 mg to about 1600 mg of
zoledronic acid to be administered in about 1 month.

47.  The pharmaceutical product of claim 45, comprising 85 to 95 units of the
oral dosage form, for a total of about 85 mg 1o about 4800 mg of zoledronic acid

to be administered in about 3 months.
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48. The pharmaceutical product of claim 45, comprising 170 to 200 uniis of
the oral dosage form, for a total of about 170 mg to about 10,000 mg of
zoledronic acid to be administered in about 6 months.

4. The pharmaceutical product of claim 45, comprising 350 to 380 units of
the oral dosage form, for a total of about 350 mg to aboul 19,000 mg of
zoledronic acid to be administered in about 1 year.

50. The pharmaceutical product of claim 44, wherein each unit of the oral
dosage form contains about 10 mg to about 300 mg.

1. The pharmaceutical product of claim 50, comprising 4 or S units of the oral
dosage form, for a total of about 40 mg to about 1500 mg of zoledronic acid to be
administered within a period of about 1 month.

52,  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 months.

53. 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.

4. The pharmaceutical product of claim B0, comprising 22 to 30 units of the
oral dosage form, for a total of aboul 220 myg to about 8000 mg of zoledronic acid
to be administered in about 6 months.

55. The pharmaceutical product of claim 50, comprising 45 to 80 uniis of the
oral dosage form, for a total of about 450 mg to about 18000 myg of zoledronic
acid o be administered in about 1 year.

568. The pharmaceutical product of claim 44, comprising 1 to 10 units of the
oral dosage form, whergin the product contains about 200 mg o about 2000 mg
of zoledronic acid.

57. The oral dosage form of any preceding claim, wherein the zoledronic acid
is in the form of a sodium salt.

58. The oral dosage form of any preceding claim, wherein the zoledronic acid

is in a form that has an aqueous solubility greater than 1% (wiv).
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59. The oral dosage form of any preceding claim, wherein the zoledronic acid
is in a form that has an agueous solubility of about 5% (w/v) to about 50% (w/iv}.
80.  An oral dosage form comprising zoledronic acid and an excipient, wherein
the zoledronic acid is in a form that has an agueous solubility greater than 1%
{wiv).

81. The oral dosage form of claim 60, wherein the zoledronic acid is in a form
that has an agueus solubility of about 5% {w/v} 1o about 50% (wiv).

62. A method of treating complex regional pain syndrome comprising
administering an oral dosage form containing zoledronic acid to a mammal in
need thereof.

63. The method of claim 62, wherein the mammal is a human being that
receives an amount of zoledronic acid that is about 30 mg/m? to about 700
mg/m? in a period of one month or less.

64. The method of claim 63, wherein 4 or 5 weekly doses are administered in
a period of one month or less.

65. The method of claim 63, wherein 28 to 31 daily doses are administered in
a period of one month or less.

66. The method of claim 63, wherein 5 to 10 individual doses are administered
during a period of one month or less.

67. The method of claim 63, wherein about 30 mg/m? to about 700 mg/m? of
zoledronic acid is administered during only one month.

68. The method of claim 63, wherein about 30 mg/m? to about 700 mg/m? of
zoledronic acid is administered in a period of one month or less for 2 or more
consecutive months.

69. The method of claim 62, wherein the mammal receives about 10 mg/m2 to
about 30 mg/m? of zoledronic acid daily.

70. The method of claim 62, wherein the mammal is a human being that
receives a total weekly dose of zoledronic acid that is about 10 mg to about 300
mg.

71.  The method of claim 70, wherein the total weekly dose is a single dose,

administered once a week.
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72.  The method of claim 70, wherein the total weekly dose is administered in
2 to 7 individual doses during the week.

73. The method of any of claims 62-72, wherein the complex regional pain
syndrome is complex regional pain syndrome type I.

74. The method of any of claims 62-72, wherein the complex regional pain
syndrome is complex regional pain syndrome type II.

75. The method of any preceding claim, wherein the zoledronic acid is in a
salt form.

76. The method of any of claims 62-75, wherein the dosage form contains
about 10 mg/m? to about 20 mg/m? of zoledronic acid based upon the body
surface area of the mammal.

77. The method of claim 76, wherein the dosage form contains about 15
mg/m? to about 20 mg/m? of zoledronic acid based upon the body surface area of

the mammal.

78. A method of treating complex regional pain syndrome, comprising

administering pamidronic acid to a human being in need thereof.

79. A method of treating complex regional pain syndrome, comprising

administering neridronic acid to a human being in need thereof.

80. A method of treating complex regional pain syndrome, comprising

administering olpadronic acid to a human being in need thereof.

81. A method of treating complex regional pain syndrome, comprising
administering alendronic acid to a human being in need thereof.

82. A method of treating complex regional pain syndrome, comprising
administering incadronic acid to a human being in need thereof.

83. A method of treating complex regional pain syndrome, comprising
administering ibandronic acid to a human being in need thereof.

84. A method of treating complex regional pain syndrome, comprising
administering risedronic acid to a human being in need thereof.
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85. A method of treating pain, comprising administering pamidronic acid to a

human being in need thereof.

86. A method of treating pain, comprising administering neridronic acid to a

human being in need thereof.

87. A method of treating pain, comprising administering olpadronic acid to a
human being in need thereof.

88. A method of treating pain, comprising administering alendronic acid to a
human being in need thereof.

89. A method of treating pain, comprising administering incadronic acid to a
human being in need thereof.

90. A method of treating pain, comprising administering ibandronic acid to a
human being in need thereof.

91. A method of treating pain, comprising administering risedronic acid to a
human being in need thereof.

92. A method of treating arthritis pain, comprising administering pamidronic
acid to a human being in need thereof.

93. A method of treating arthritis pain, comprising administering neridronic
acid to a human being in need thereof.

94. A method of treating arthritis pain, comprising administering olpadronic

acid to a human being in need thereof.

95. A method of treating arthritis pain, comprising administering alendronic

acid to a human being in need thereof.

96. A method of treating arthritis pain, comprising administering incadronic

acid to a human being in need thereof.

97. A method of treating arthritis pain, comprising administering ibandronic

acid to a human being in need thereof.
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98. A method of treating arthritis pain, comprising administering risedronic

acid to a human being in need thereof.

99. A method of treating inflammatory pain, comprising administering

pamidronic acid to a human being in need thereof.

100. A method of treating inflammatory pain, comprising administering
neridronic acid to a human being in need thereof.

101. A method of treating inflammatory pain, comprising administering
olpadronic acid to a human being in need thereof.

102. A method of treating inflammatory pain, comprising administering
alendronic acid to a human being in need thereof.

103. A method of treating inflammatory pain, comprising administering
incadronic acid to a human being in need thereof.

104. A method of treating inflammatory pain, comprising administering
ibandronic acid to a human being in need thereof.

105. A method of treating inflammatory pain, comprising administering
risedronic acid to a human being in need thereof.

106. A method of treating complex regional pain syndrome, comprising
administering etidronic acid to a human being in need thereof.

107. A method of treating pain, comprising administering etidronic acid to a
human being in need thereof.

108. A method of treating arthritis pain, comprising administering etidronic acid

to a human being in need thereof.

109. A method of treating inflammatory pain, comprising administering etidronic

acid to a human being in need thereof.

110. A method of treating complex regional pain syndrome, comprising

administering clodronic acid to a human being in need thereof.
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111. A method of treating pain, comprising administering clodronic acid to a

human being in need thereof.

112. A method of treating arthritis pain, comprising administering clodronic acid
to a human being in need thereof.

113. A method of treating inflammatory pain, comprising administering
clodronic acid to a human being in need thereof.

114. A method of treating complex regional pain syndrome, comprising
administering tiludronic acid to a human being in need thereof.

115. A method of treating pain, comprising administering tiludronic acid to a
human being in need thereof.

116. A method of treating arthritis pain, comprising administering tiludronic acid
to a human being in need thereof.

117. A method of treating inflammatory pain, comprising administering
tiludronic acid to a human being in need thereof.

118. The method of any of claims 78-117, wherein the active compound is
orally administered.

119. The method of any of claims 78-117, wherein the active compound is
parenterally administered.
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ABSTRACT

Oral dosage forms of bisphosphonate compounds, such as zoledronic
acid, can be used to treat or alleviate pain or related conditions. Although an oral
dosage form with enhanced bioavailability with respect to the bisphosphonate
compound can be used, the treatment can also be effective using an oral dosage
form that includes a bisphosphonate compound, such as zoledronic acid,
wherein the bioavailability of the bisphosphonate is unenhanced, or is

substantially unenhanced.
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TITLE OF THE INVENTION
METHODS FOR TREATING ARTHRITIC CONDITIONS IN DOGS

BACKGROUND OF THE INVENTION

Osteoarthritis (OA) is a degenerative joint disease characterized by pain, cartilage loss
and joint stiffness. It is a common disease that affects dogs of all ages, but is most prevalent in older
animals. It may be a primary disease, the result of general wear and tear, or a secondary disease, the
result of injury, infection, non healing fracture or developmental abnormalities.

Hip Dysplasia is a developmental disease of dogs in which a deformity between the head
of the femur and the acetabulum creates joint instability allowing excessive movement of the femoral
head. This is a common condition in dogs, particularly in large breeds. The exact cause is not known,
although there is a genetic component. While the disease may be inherited, the expression of the defect
is very largely influenced by factors such as nutrition, growth rates, obeéity and exercise.

Initially, hip dysplasia is seen as a loss of joint tightness, allowing the head of the femur
excessive movement around the ball of the acetabulum. In the extreme, the joint subluxates. Over time,
these abnormal joint interactions create injury and erosion of the articular cartilage covering the ends of
the opposing bones. There is pain, joint swelling, a narrowing of the joint space, eburnation (articulation
of bone on bone), and structural changes to the joint, including shallowing of the acetabulum, femoral
head remodeling and osteophyte development.

The pain associated with this disease can be controlled with varying efficacy by the use
of non-steroidal aﬁti—inﬂarnmatory drugs. More potent pain relief may be achieved using narcotics.
However, these therapies are purely palliative and do not prevent the progression of the osteoarthritis.
Eventually, surgery to remove the femoral head, or complete hip replacement, must be considered as the
only treatment which is effective in providing pain relief.

Rupture of, or damage to the cruciate ligaments usually occurs due to sudden rotation or
hyperextension of the stifle joint during exercise. It commonly involves the cranial cruciate and may be
quite painful and involve other injury to the joint. If the ligament is ruptured the resultant joint
instability usually leads to degenerative joint changes including joint thickening, meniscal cartilage
degeneration, narrowing of the joint space and periarticular osteophyte formation.

If cruciate rupture is diagnosed, surgery to stabilize the joint is indicated. In dogs where
surgery is not performed or is not successful, chronic joint instability is likely, leading to development of
osteoarthritis. The selection of analgesics that are used to treat hip dysplasia are indicated in dogs with
osteoarthritis involving the stifle joint. The analgesics relieve discomfort but do not treat the primary
disorder.
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SUMMARY OF THE INVENTION

The present invention relates to a method for eliciting a disease modifying effect on an
arthritic condition in a canine which comprises administering to the canine a therapeutically effective
amount of a bisphosphonate. The present invention also relates to method for eliciting a disease
modifying effect on hip dysplasia, the pain associated with hip dysplasia, joint swelling, shallowing of
the acetabulum, subchondral bone sclerosis, preventing osteophyte formation and preventing joint
destruction in a canine which comprises administering to the canine a therapeutically effective amount of

a bisphosphonate.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a method for eliciting a disease modifying effect on an
arthritic condition in a canine which comprises administering to the canine a therapeutically effective
amount of a bisphosphonate. ’

The present invention relates to a method for treating osteoarthritis resulting from hip
dysplasia or stifle instability associated with cruciate ligament damage in a canine which comprises
administering to the canine a therapeutically effective amount of a bisphosphonate.

The present invention relates to a method for treating pain associated with hip dysplasia
or stifle instability in a canine which comprises administering to the canine a therapeutically effective
amount of a bisphosphonate.

The present invention relates to a method for reducing joint swelling in a canine which
comprises administering to the canine a therapeutically effective amount of a bisphosphonate.

The present invention relates to a method for preventing shallowing of the acetabulum
hip in a canine which comprises administering to the canine a therapeutically effective amount of a
bisphosphonate.

The present invention relates to a method for preventing osteophyte formation in a
canine which comprises administering to the canine a therapeutically effective amount of a
bisphosphonate. '

The present invention relates to a method for treating subchondral bone sclerosis in a
canine which comprises administering to the canine a therapeutically effective amount ofa
bisphosphonate.

The present invention relates to a method for preventing joint deterioration in a canine
which comprises administering to the canine a therapeutically effective amount of a bisphosphonate.

The present invention relates to a method for eliciting a disease modifying effect on an
arthritic condition in a canine which comprises administering to the canine a therapeutically effective

amount of a bisphosphonate and a therapeutically effective amount of a nonsteroidal anti-inflammatory

-2
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drug. The present invention further relates to a pharmaceutical composition comprising a
bisphosphonate and a nonsteroidal anti-inflammatory drug.

“Bisphosphonate” includes, but is not limited to, compounds of the chemical formula

PO,T,

A-(CH,),-C-X

PO5H,

wherein n is an integer from O to 7 and wherein A and X are independently selected from the group
consisting of H, OH, halogen, NH2, SH, phenyl, C1-C30 alkyl, C3-C30 branched or cycloalkyl, bicyclic
ring structure containing two or three N, C1-C30 substituted alkyl, C1-C10 alkyl substituted NHp  C3-
C10 branched or cycloalkyl substituted NHp, C1-C10 dialkyl substituted NHp, C1-C10 alkoxy, C1-C10

alkyl substituted thio, thiophenyl, halophenylthio, C1-C10 alkyl substituted phenyl, pyridyl, furanyl,
pyrrolidinyl, imidazolyl, imidazopyridinyl, and benzyl, such that both A and X are not selected from H or
OH when n is O; or A and X are taken together with the carbon atom or atoms to which they are attached
to form a C3-C10 ring. )

In the foregoing chemical formula, the alkyl groups can be straight, branched, or cyclic,
provided sufficient atoms are selected for the chemical formula. The C1-C30 substituted alkyl can
include a wide variety of substituents, nonlimiting examples which include those selected from the group
consisting of phenyl, pyridyl, furanyl, pyrrolidinyl, imidazonyl, NH2, C1-C10 alkyl or dialkyl substituted
NHy, OH, SH, and C1-C10 alkoxy. '

The foregoing chemical formula is also intended to encompass complex carbocyclic,
aromatic and hetero atom structures for the A and/or X substituents, non-limiting examples of which
include naphthyl, quinolyl, isoquinolyl, adamantyl, and chlorophenylthio.

Pharmaceutically acceptable salts and derivatives of the bisphosphonates are also useful
herein. Non-limiting examples of salts include those selected from the group consisting alkali metal,
alkaline metal, ammonium, and mono-, di-, tri-, or tetra-C1-C30-alkyl-substituted ammonium. Preferred
salts are those selected from the group consisting of sodium, potassium, calcium, magnesium, and
ammonium salts. More preferred are sodium salts. Non-limiting examples of derivatives include those
selected from the group consisting of esters, hydrates, and amides.

Tt should be noted that the terms "bisphosphonate" and "bisphosphonates”, as used herein
in referring to the therapeutic agents of the present invention are meant to also encompass

diphosphonates, bisphosphonic acids, and diphosphonic acids, as well as salts and derivatives of these
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materials. The use of a specific nomenclature in referring to the bisphosphonate or bisphosphonates is
not meant to limit the scope of the present invention, unless specifically indicated. Because of the mixed
nomenclature currently in use by those of ordinary skill in the art, reference to a specific weight or
percentage of a bisphosphonate compound in the present invention is on an acid active weight basis,
unless indicated otherwise herein. For example, the phrase "about 5 mg of a bone resorption inhibiting
bisphosphonate selected from the group consisting of alendronate, pharmaceutically acceptable salts
thereof, and mixtures thereof, on an alendronic acid active weight basis" means that the amount of the
bisphosphonate compound selected is calculated based on 5 mg of alendronic acid.
Non-limiting examples of bisphosphonates useful herein include the following:
Alendronate, which is also known as alendronic acid, alendronate sodium or alendronate
monosodium trihydrate, 4-amino-1-hydroxybutylidene-1,1-bisphosphonic acid and 4-amino-1-
hydroxybutylidene-1,1-bisphosphonic acid monosodium trihydrate, are described in U.S. Patents
4,922,007, to Kieczykowski ez al., issued May 1, 1990; 5,019,651, to Kieczykowski et al., issued May
28, 1991; 5,510,517, to Dauer et al., issued April 23, 1996; 5,648,491, to Dauer et al., issued July 15,
1997, all of which are incorporated by reference herein in their entirety.
Cycloheptylaminomethylene-1,1-bisphosphonic acid, YM 175, Yamanouchi
(incadronate, formerly known as cimadronate), as described in U.S. Patent 4,970,335, to Isomura ez al.,
issued November 13, 1990, which is incorporated by reference herein in its entirety.
1,1-dichloromethylene-1,1-diphosphonic acid (clodronic acid), and the disodium salt
(clodronate, Procter and Gamble), are described in Belgium Patent 672,205 (1966) and J. Org. Chem 32,
4111 (1967), both of which are incorporated by reference herein in their entirety.
1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1,1-bisphosphonic acid (EB-1053).
1-hydroxyethane-1,1-diphosphonic acid (etidronic acid).
1-hydroxy-3-(N-methyl-N-pentylamino)propylidene-1,1-bisphosphonic acid, also known
as BM-210955, Boehringer-Mannheim (ibandronate), is described in U.S. Patent No. 4,927,814, issued .
May 22, 1990, which is incorporated by referéncé herein in its entirety. ‘ )
1-hydroxy-2-imidazo-(1,2-a)pyridin-3-yethylidene (minodronate).
6-amino-1-hydroxyhexylidene-1,1-bisphosphonic acid (neridronate).
3-(dimethylamino)-1-hydroxypropylidene-1,1-bisphosphonic acid (olpadronate).
3-amino-1-hydroxypropylidene-1,1-bisphosphonic acid (pamidronate).
[2-(2-pyridinyl)ethylidene]-1,1-bisphosphonic acid (piridronate) is described in U.S.
Patent No. 4,761,406, which is incorporated by reference in its entirety.
1-hydroxy-2-(3-pyridinyl)-ethylidene-1,1-bisphosphonic acid (risedronate).
(4-chlorophenyl)thiomethane-1,1-disphosphonic acid (tiludronate) as described in U.S.
Patent 4,876,248, to Breliere et al., October 24, 1989, which is incorporated by reference herein in its

entirety.
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1-hydroxy-2-(1H-imidazol-1-yl)ethylidene-1,1-bisphosphonic acid (zoledronate).

Non-limiting examples of bisphosphonates include alendronate, cimadronate, clodronate,
etidronate, ibandronate, incadronate, minodronate, neridronate, olpadronate, pamidronate, piridronate,
risedronate, tiludronate, and zolendronate, and pharmaceutically acceptable salts and esters thereof. A
particularly preferred bisphosphonate is alendronate, especially a sodium, potassium, calcium,
magnesium or ammonium salt of alendronic acid. Exemplifying the preferred bisphosphonate is a
sodium salt of alendronic acid, especially a hydrated sodium salt of alendronic acid. The salt can be
hydrated with a whole number of moles of water or non whole numbers of moles of water. Further
exemplifying the preferred bisphosphonate is a hydrated sodium salt of alendronic acid, especially when
the hydrated salt is alendronate monosodium trihydrate.

It is recognized that mixtures of two or more of the bisphosphonate actives can be

utilized.

Definitions

" Arthritic condition" or "arthritic conditions" refers to a disease wherein inflammatory

lesions are confined to the joints or any inflammatory conditions of the joints.

“Yoint Swelling” refers to an expansion of the external circumference of the joint due to

effusion into the joint space or to external thickening of the joint capsule and surrounding structures.

“Shallowing of the acetabulum” refers to a remodeling of the shape of the acetabulum so
that the depth of the cup into which the head of the femur normally opposes is reduced and the cup shape

is flattened.

“Narrowing of the joint space” refers to apparent reduction in the distance between the
opposing bones which articulate within a joint. It is the result of the reduction in thickness of cartilage
covering the articular surface of the bones, this reduction permitting the bones to be in closer proximity

to each other than in a normal joint.

“Subchondral bone sclerosis” as used herein means the increase in bone density and
volume in the subchondral region.

“Osteophyte™ as used herein refer to newly formed bony structures located at the joint
margins, and their occurrence is strongly associated with the late stage of OA progression. The current
hypothesis is that osteophytes originate from activated periosteum leading to new cartilaginous
outgrowths that eventually turns into bone by the process of endochondral bone formation.

“Joint destruction” as used herein refers to the destruction of articular cartilage.
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The term “disease modifying effect” refers to an agent that can slow, retard or prevent
the progression of a disease. For example, in the case of osteoarthritis, a disease modifying effect could
include slowing the loss of cartilage and preventing osteophyte formation.

A “Nonsteroidal anti-inflatnmatory drug (NSAID)” refers to non steroidal therapeutics
that limit the formation of inflammation. Nonlimiting examples of NSAIDS include, but are not limited
to, carprofen, etodolac, ibuprofen, ketoprofen, meloxicam, naproxen and selective cyclooxygenase-2
inhibitors (COX-2 inhibitors). Nonlimiting examples of COX-2 inhibitors include: celecoxib,
deracoxib, etoricoxib, firocoxib, lumaricoxib, parecoxib, rofecoxib, and valdecoxib.

The term "composition™ as used herein is intended to encompass a product comprising
the specified ingredients in the specified amounts, as well as any product which results, directly or
indirectly, from combination of the specified ingredients in the specified amounts.

The term "therapeutically effective amount”" as used herein means that amount of active
compound or pharmaceutical agent that elicits the biological or medicinal response in a tissue, system,
animal or human that is being sought by a researcher, veterinarian, medical doctor or other clinician.

The terms “treating” or “treatment” of a disease as used herein includes: preventing the
disease, i.e. causing the clinical symptoms of the disease not to develop in a canine that may be exposed
to or predisposed to the disease but does not yet experience or display symptoms of the disease;
inhibiting the disease, i.e., arresting or reducing the development of the disease or its clinical symptoms;
or relieving the disease, i.e., causing regression of the disease or its clinical symptoms.

As used herein, the term “pharmaceutically acceptable salts” includes the conventional
non-toxic salts of the compounds of this invention as formed inorganic or organic acids. For example,
conventional non-toxic salts include those derived from inorganic acids such as hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like, as well as salts prepared from organic
acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, pamoic,
maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilié, 2-acetoxy-benzoic, fumaric,
toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic, isethionic, trifluoroacetic and the like. The
preparation of the pharmaceutically acceptable salts described above and other typical pharmaceutically
acceptable salts is more fully described by Berg e? al., “Pharmaceutical Salts,” J. Pharm. Sci., 1977:66:1-
19, hereby incorporated by reference. The pharmaceutically acceptable salts of the compounds of this
invention can be synthesized from the compounds of this invention which contain a basic or acidic
mojety by conventional chemical methods. Generally, the salts of the basic compounds are prepared
either by ion exchange chromatography or by reacting the free base with stoichiometric amounts or with
an excess of the desired salt-forming inorganic or organic acid in a suitable solvent or various
combinations of solvents. Similarly, the salts of the acidic compounds are formed by reactions with the

appropriate inorganic or organic base.
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The compositions and methods of the present invention are useful for eliciting a disease
modifying effect on arthritic conditions, especially for eliciting a disease modifying effect on
osteoarthritis and hip dysplasia in canines, including the treatment of pain associated with hip dysplasia,
reduction of joint swelling, and prevention of the shallowing of the acetabulum, subchondral bone
resorption, osteophyte formation and ultimately joint deterioration/destruction.

The methods of the present invention have an unexpected disease modifying effect in the
treatment of arthritic conditions in canines. )

The compositions of the present invention can be administered in such oral dosage forms
as tablets, capsules (each of which includes sustained release or timed release formulations), pills,
powders, granules, elixirs, pastes, tinctures, sterile solutions or suspensions, syrups, flavored treats and
emulsions. Likewise, it may also be administered in intravenous (bolus or infusion), intraperitoneal,
topical (e.g., ocular eyedrop), intranasal, inhaled, subcutaneous, intramuscular or transdermal (e.g.,
patch) form, metered aerosol or liquid sprays, drops, ampoules, auto-injector devices or suppositories all
using forms well known to those of ordinary skill in the pharmaceutical arts. An effective but non-toxic
amount of the compositions desired can be employed. The compositions are intended for oral, parenteral,
intranasal, sublingual, or rectal administration, or for administration by inhalation or insufflation.
Formulation of the compositions according to the invention can conveniently be effected by methods
known from the art, for example, as described in Remington’s Pharmaceutical Sciences, 17% ed., 1995.

The dosage regimen utilizing the compositions of the present invention is selected in
accordance with a variety of factors including type, species, age, weight, sex and medical condition of
the subject; the severity of the condition to be treated; the route of administration; the renal and hepatic
function of the subject; and the particular compound or salt thereof employed. An ordinarily skilled
veterinarian or clinician can readily.determine and prescribe the effective amount of the drug required to
prevent, counter or arrest the progress of the condition.

Advantageously, the compounds of the present invention may be administered in a single
quarterly, monthly, weekly or daily dose, or the total daily dosage may be administered in divided doses
of two, three or four times daily. Furthermore, the compound of the present invention can be
administered in intranasal form via topical use of suitable intranasal vehicles, or via transdermal routes,
using those forms of transdermal skin patches well known to those of ordinary skill in the art. To be
administered in the form of a transdermal delivery system, the dosage administration will, of course, be
continuous rather than intermittent throughout the dosage regimen. ‘

The dose may be administered in a single daily dose or the total daily dosage may be
administered in divided doses of two, three or four times daily. Furthermore, based on the properties of

the individual compound selected for administration, the dose may be administered less frequently, e.g.,
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weekly, twice weekly, monthly, etc. The unit dosage will, of course, be correspondingly larger for the
less frequent administration.

The precise dosage of the bisphosphonate will vary with the dosing schedule, the oral
potency of the particular bisphosphonate chosen, the age, size, sex and condition of the canine, the nature
and severity of the disorder to be treated, and other relevant medical and physical factors. For canines,
an effective oral dose of bisphosphonate is typically from about 1.5 to about 20,000 ug/kg body weight
and preferably about 10 to about 10,000 pg/kg of body weight.

In alternative dosing regimens, the bisphosphonate can be administered at intervals other
than daily, for example once-weekly dosing, twice-weekly dosing, biweekly dosing, and twice-monthly
dosing. In a once weekly dosing regimen, alendronate monosodium trihydrate would be administered at
dosages of about 2.5 mg/week to about 280 mg/week. Nonlimiting examples of doses include 140
mg/week and 280 mg/week. The bisphosphonates may also be administered monthly, ever six months,
yearly or even less frequently, see WO 01/97788 (published December 27, 2001) and WO 01/89494
(published November 29, 2001).

According to a further aspect of the present invention, it may be desirable to treat any of
the aforementioned conditions with a combination of a bisphosphonate and one or more other
pharmécologically active agents suitable for the treatment of the specific condition. The bisphosphonate
and the other pharmacologically active agent(s) may be administered to a subject simultaneously,
sequentially or in combination. For example, the present compound may be employed directly in
combination with the other active agent(s), or it may be administered prior, concurrent or subsequent to
the administration of the other active agent(s). In general, the currently available dosage forms of the
known therapeutic agents for use in such combinations will be suitable.

The compositions and methods of the present invention are administered and carried out
until the desired therapeutic effect is achieved.

The identification of a bisphosphonate which is able to have utility in the present
invention may be readily determined without undue experimentation by methodology well known in the

art, such as the assay described herein.

ASSAY
Materials and Methods

Osteoarthritis model and treatment -- All procedures were carried out according to the Institutional
Animal Care and Use Committee Guide in Merck Research Labs. Ninety-five 20-week old male

Sprague-Dawley rats (Taconic, NJ) were used following experiments. Osteoarthritis (OA) model was

" surgically induced in 20-wk-old male rat knee joints or in 7-10 month old male NZ White rabbits.

Briefly, the animals were anesthetized by isoflurane. The right knee joint was shaved, disinfected with
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iodine, and exposed though the medial parapatellar approach. The patella was dislocated laterally and the
knee placed in full flexion. All operation procedures were performed using a surgical loupe. Anterior
cruciate ligament (ACL) was transected with micro-scissors. To confirm complete transection of ACL,
Lachman test was performed. After surgery, the joint surface was washed with sterile saline solution, and
both capsule and skin were sutured using Vicryl 4-0 (Ethicon, Edinburgh, UK), absorbable suture and
monofilament 4-0 Nylon threads (Ethicon, Edinburgh, UK). In Sham operation, the wound was closed
by layers after subluxation of patella and saline washing. Buprenorphine hydrochloride (0.1 mg/kg)
(Reckitt & Colman Products Ltd., Hull, England) was given as an analgesic. Animals were allowed to
move freely in the soft bedding plastic cages.

A test compound was administered by either subcutaneous injection or orally dosing. Drug was dosed
prior to the surgery in the prevention mode. In treatment mbde, drug was dosed 1 or 2 weeks post-
surgery. Endpoints were histological analysis, histomorphometry and evaluation of serum markers. In
all studies, the animals were always included the following groups: ACL transection with vehicle, ACLT
with a low and a higher doses of the drug, sham operation with vehicle, and sham operation with the high
dose of the drug. Animals were sacrificed on 2- and 10-wk post-surgery with CO,. In both time points,
rats were injected 10-mg/kg calcein 3 days before the necropsy. In a separate study, the same groups of
animals received either sham- or ACLT-operation and with or without drug treatment were used for

TGF-f assay. These animals were sacrificed on 2-wk post-surgery.

Gross morphology, Tissue preparation and histology -- After the disarticulation of the right joint, both
femur and tibia were carefully cleaned free of muscles, and fixed in 4% paraformaldehyde (Fisher
Scientific, NJ) in phosphate buffer saline (PBS) for 24 hrs. Gross appearance of the distal femur was
taken by digital camera (DIX, Nikon, Japan) with 1:4 Nikkor lens (Nikon, Japan) to evaluate osteophyte
formation. Tibia was then cut in a half at the center of articular surface along with medial collateral
ligament in frontal section with band saw (EXAKT Technologies, Inc, Norderstedt, Germany). Anterior
parts were re-immersed in 4% paraformaldehyde for another 24 hrs for paraffin embedding. Posterior
parts were changed into 70% ethanol, and then embedded in methylmethacrylate. Sections at 5 um thick
were stained Masson’s trichrome staining as described previously, see Gruber, H.E., G.J. Marshall, L.M.
Nolasco, MLE. Kirchen, and D.L. Rimoin, 1988, “Alkaline and acid phosphatase demonstration in human
bone and cartilage: effects of fixation interval and methacrylate embedments,” Stain Technol. 63:299-306
and Yamamoto, M., J.E. Fisher, M. Gentile, J.G. Seedor, C.T. Leu, S.B. Rodan, and G.A. Rodan, 1998,
“The integrin ligand echistatin prevents bone loss in ovariectomized mice and rats” Endocrinology.
139:1411-9. Specimens were labeled with randomly assigned identification nurbers to blind the

investigator to the group designation during subsequent measurements.
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For paraffin embedding, tissues were decalcified in 0.5 M ethylenedinitrilo-tetra acetic acid solution (pH
7.6, Fisher Scientific, NT) for 7 to 10 days, then treated with a graded ethanol series, followed by xylene,
prior to embedding into paraffin wax (Fisher Scientific, NJ) as previously described, see Nakase, T., K.
Takaoka, K. Hirakawa, S. Hirota, T. Takemura, H. Onoue, K. Takebayashi, Y. Kitamura, and S. Nomura,
1994, “Alterations in the expression of osteonectin, osteopontin and osteocalcin mRNAs during the
development of skeletal tissues in vivo,” Bone Miner. 26:109-22 and Hayami, T., N. Endo, K. Tokunaga,
H. Yamagiwa, H. Hatano, M. Uchida, and H.E. Takahashi, 2000, *“Spatiotemporal change of rat
collagenase (MMP-13) mRNA expression in the development of the rat femoral neck,” J Bone Miner
Metab. 18:185-93.

Paraffin embedded specimen was sectioned and examined by histological analysis and
immunohistochemistry. Paraffin sections were stained with toluidine blue-O (0.2% toluidine blue-O/
0.1M sodium acetate buffer, pH 4.0) for proteoglycan content. Occasionally, sections were also stained
with tartrate resistant acid phosphatase (TRAP) stain for osteoclast localization, as previously described,
see Nakamura, Y., A. Yamagﬁchi, T. Ikeda, and S. Yoshiki, 1991, “Acid phosphatase activity is detected
preferentially in the osteoclastic lincage by pre-treatment with cyanuric chloride,” J Histochem
Cytochem. 39:1415-20.

Histopathological scores (modified Mankin score) -- Semi-quantitative histopathological grading was
performed according to a modified Mankin scoring system, which is a well established grading system in
OA research, with some modifications, see Cake, M.A., R.A. Read, B. Guillou, and P. Ghosh, 2000,
“Modification of articular cartilage and subchondral bone pathology in an ovine meniscectomy model of
osteoarthritis by avocado and soya unsaponifiables (ASU),” Osteoarthritis Cartilage. 8:404-11; Little,
C., S. Smith, P. Ghosh, and C. Bellenger, 1997, “Histomorphological and immunohistochemical
evaluation of joint changes in a model of osteoarthritis induced by lateral meniscectomy in sheep,” J
Rheumatol. 24:2199-209; Wenz, W., S.J. Breusch, J. Graf, and U. Stratmann, 2000, “Ultrastructural
findings after intraarticular application of hyaluronan in a canine model of arthropathy,” J Orthop Res.
18:604-12.

Mankin score normally consists of five subcategories, including structure, chondrocyte number,
chondrocyte clustering, proteoglycan content (stainability for toluidine blue-O), and subchondral plate
and/or tidemark change including vascular invasion in cartilage. Since vascular invasion into cartilage
was independently evaluated using Masson’s trichrome staining, we omitted this category in the Mankin
score. Three sections 100 pm apart were measured in each sample. Total possible score is 26 and scoring
was done by a single observer with blinded according to a five-point scale (Cake et al. 2000). Low total

score are consistent with minor degenerative cartilaginous lesions, whereas high total score indicative of
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more pronounced cartilaginous regions. In toluidine blue-O staining stainability, we use the terminology
as previously described (Little, ez al. 1997), “mild” was used when there was decreased toluidine blue-O
staining with intact articular surface, “moderate” when there was decreased toluidine blue-O staining in
association with surface fibrillation and clefts extending to but not below the middle zone, and “severe”

when cartilage was lost down to the level of the calcified cartilage.

Bone histomorphometry -- For quantification of the histological parameters, we used Image Pro plus
(version 4, Media Cybernetics, MD) image analysis program. Images of articular cartilage and
subchondral bone were examined using a Olympus fluorescence microscope (BX51, Japan) with x4
objective lens and were recorded using a CCD/RGB color video camera (RT Slider SPOT, Diagnostic
instrument. Inc., MI).

Histomorphometric measurements of both medial and lateral tibial plateaux were determined in two
separate sections per knee joint, spaced 100 pm apart. Since subchondral region has been reported that
affected in OA development, we developed a macro to measure subchondral bone volume per tissue area.
Two areas from either medial or lateral tibial plateau, 600 um depth x 800 pm width, were measured
with the center of the tibial plateau being semi-automatically determined according to the width of the
tibial surface. To consistently place the area to be measured, the top of the rectangle always horizontally
aligned along the surface of articular cartilage and its sides vertically aligned along the center line of the
tibia. The data from two areas were combined for the medial or lateral tibial plateau, and measurements

of 6 knees per group were averaged in each group.

Trabecular bone volume (BV/TV: percentage of endosteal bone and marrow compartment occupied by
osteoid and mineralized bone) in subchondral region was measured by histomorphometric methods that
complied with the nomenclature and were calculated according to the ASBMR guidelines, see Parfitt,
A.M., M.K. Drezner, F.H. Glorieux, J.A. Kanis, H. Malluche, P.J. Meunier, S.M. Ott, and R.R. Recker,
1987, “Bone histomorphometry: standardization of nomenclature, symbols, and units,” Report of the
ASBMR Histomorphometry Nomenclature Committee. J Bone Miner Res. 2:595-610. To detect active
bone remodeling surfaces in the subchondral region, we also injected the rats with calcein (10 mg/kg) 3
days before necropsy. Labeled mineralized surfaces in the plastic sections can be viewed using the same

Olympus fluorescence microscope as described above.
Vascular invasion into calcified cartilage -- Vascular invasion into the calcified cartilage was quantified

by counting the number of times the calcified cartilage contacted by subchondral marrow space as

previously described, see O'Connor, K.M., 1997, “Unweighting accelerates tidemark advancement in
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articular cartilage at the knee joint of rats,” J Bone Miner Res. 12:580-9. The results from two sections,

spaced 100 pm apart were measured.

Osteoclast score -- TRAP positive cells were counted in calcified cartilage and osteophyte regions. The
number of TRAP positive cells from two sections in each sample spaced 100 Wwm apart were measured

and then averaged from 6 knees per group.

Osteophytes score and area -- Osteophytes were defined as outgrowth of the bone and cartilage occurring
at the joint margins in the tibial plateau. To evaluate incident of osteophyte formation (osteophyte
score), total osteophyte number from 5 sections including 3 paraffin (anterior part of tibia) and 2 plastic
sections (posterior part of tibia) at 100 wm apart, were evaluated from each knee joint. Surface area of
each osteophyte was manually determined in Masson’ s trichrome stained sections using image pro

analysis. Two sections, each section is 100 pm apart, were evaluated.

Serum and Urinary levels of COMP, CTX-I and CTX-II -- Blood was obtained from cardiac puncture at
each necropsy, 2- and 10-wk post-surgery. Serum samples were collected, and frozen in aliquots -70°C.
Serum cartilage oligomeric matrix protein (COMP) were determined by AnaMar Medical AB (Uppsala,
Sweden ) using a modified enzyme-liked immunosorbent assay as previously described, see Larsson, E.,
A. Mussener, D. Heinegard, L. Klareskog, and T. Saxne, 1997, “Increased serum levels of cartilage
oligomeric matrix protein and bone sialoprotein in rats with cbllagen arthritis,” Br J Rheumatol. 36:1258-
61 and Saxne, T., and D. Heinegard, 1992, “Cartilage oligomeric matrix protein: a novel marker of
cartilage turnover detectable in synovial fluid and blood,” Br J Rheumatol. 31:583-91.All determinations

were done in duplicate.

Twenty-four-hour urine samples were collected from the individual animal’s metabolic cages at 2 wk-
post surgery. Samples were centrifuged and frozen in aliquots at -70°C. Assays for bone related
degradation product from C-terminal telopeptide of type I collagen (CTX-I/ Ratlaps, Nordic Bioscience
Diagnostics, Denmark) were performed in our laboratory according to the manufacturer’s instruction.
Assays for cartilage related C-terminal telopeptide of type II collagen (CTX-1I/ Cartilaps) were
performed by Nordic Bioscience Diagnostics, Denmark. Urinary creatinine determination was measured
in each sample as a test for normal urinary output. CTX-T and CTX-II values were reported after

normalized to the creatine concentration in the same sample.

Immunohistochemistry - Tissue sections were deparaffinized in xylene, hydrated in graded ethanol, then
treated with 500 U/ml testicular hyaluronidase (Sigma, MO) at 37°C for 20 min. Tissue sections were
then incubated with using either anti-rat CD31 mAb (Endogen, MA), or anti-activated TGF-f3, which
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recognizes only active form of TGF-B1, 2, and 3 (R&D) as described previously, see Fernandez, T., S.
Amoroso, S. Sharpe, G.M. Jones, V. Bliskovski, A. Kovalchuk, L.M. Wakefield, S.J. Kim, M. Potter, and
J.J. Letterio, 2002, “Disruption of transforming growth factor beta signaling by a novel ligand-dependent
mechanism,” J Exp Med. 195:1247-55, anti-MMP-13 Ab, anti-MMP-9 Ab for over night at 4°C as
described previously, see Hayami, T., H. Funaki, K. Yaoeda, K. Mitui, H. Yamagiwa, K. Tokunaga, H.
Hatano, J. Kondo, Y. Hiraki, T. Yamamoto, L.T. Duong, and N. Endo, 2003, “Expression of the
cartilage-derived anti-angiogenic factor Chondromodulin-I decreases in the early stage of experimental
osteoarthritis,” J. Rheumatol. (in press). In CD31 immunostaining, after rinsing in PBS with 0.3 %
Tween 20, they were incubated with biotin-conjugated anti-mouse Ab (LSAB?2 kit, Dako, CA) for 10 min
and followed with alkaline phosphatase-conjugated streptavidin for 10 min (Dako, CA). These sections
were rinsed with PBS, and developed using fast red substrate system (Dako, CA) for 5 min and
counterstained with hematoxyline. Double-labeled immuno-histochemical stainings with MMP-9/ MMP-
13 and TGF-f Abs were performed as previously described, see Hayami, T., H. Funaki, K. Yaoeda, K.
Mitui, H. Yamagiwa, K. Tokunaga, H. Hatano, J. Kondo, Y. Hiraki, T. Yamamoto, L.T. Duong, and N.
Endo, 2003, “Expression of the cartilage-derived anti-angiogenic factor Chondromodulin-I decreases in
the early stage of experimental osteoarthritis,” J. Rheumatol. (in press). Briefly, tissue sections were
incubated with TGF-f8 mAb, followed by AP-conjugated anti-mouse Ab, and developed to blue color
with AP blue (Vector Laboratories, CA USA). They were washed twice with PBS with 0.3% Tween 20
for 1 hr, incubated with anti-MMP-9 or MMP-13 polyclonal Ab, followed by HRP-anti-rabbit Ab
(DAKO, CA), and developed to brown color by 0.5 mg/ml 3,3'-diaminobenzidine tetrahydrochloride. As
negative controls, the same procedures were carried out either without primary Ab or with mouse mAb

IgG instead of primary antibody.

Mink Lung epithelial growth inhibition assay for TGF-f3 in supernatant from tibial plateaux/patellae
organ culture -- Patellae and tibial plateau were isolated from either ACLT- or sham operated joints with
or without drug treatment. After disarticulation and dissection of the patellae, tibiae were carefully
removed of soft tissue. Articular cartilage and subchondral bone tissue were cut by a bone saw (Buehler
Isomet, IL) at 480 pwm thickness from the articular surface. Dissected patellae and tibial plateaux were
transferred to 24 well culture dishes, washed with 0.1% BSA a-MEM for 3 times, then incubated in same
media at 37°C under 5% CO,. Supernatant after 12 hrs incubation was collected and frozen at -70°C.
Active TGF-B was measured as described previously by using the mink lung epithelial cell bioassay, see
Docagne, F., N. Colloc'h, V. Bougueret, M. Page, J. Paput, M. Tripier, P. Dutartre, E.T. MacKenzie, A.
Buisson, S. Komesli, and D. Vivien, 2001, “A soluble transforming growth factor-beta (TGF-beta ) type 1
receptor mimics TGF-beta responses,” J Biol Chem. 276:46243-50. Briefly, mink lung cells (Mv1Lu,
ATCC, MD) were plated at 10,000 cells/well in 96-well CytoStar scintillating microplates (Amersham,
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N7) in E-MEM, 10% FBS containing sodium pyruvate and non-essential amino acids. After 24 hrs,
TGE-B1 was diluted in a-MEM (1:4) as final concentration and 50 il was added to duplicate wells as a
control, followed by adding condition media (50 ul/well). After 20 hrs, [**C-methyl]-thymidine was
added to each well to a final dilution of 0.5 uCi/ml. Plates were counted after 4 hr and 24 hr. Data
reported was from the 24 hr-time point.

Statistical analysis -- Statistical comparisons were generated using Statview (SAS Institute Inc., NC). All
data in tables 1-3 were shown as means + SD. Results are expressed as mean + SEM. Significance of
difference between groups was evaluated with a one-way analysis of variance (ANOVA) to analyze
variance across treatment groups, and Fisher’s analysis of least significant difference (Fisher’s PL.SD) to
compare treatment group means except where indicated. Difference in values was considered significant

when p value was < 0.05.

EXAMPLES
The following examples further describe and demonstrate embodiments within the scope
of the present invention. The examples are given solely for the purpose of illustration and are not to be
construed as limitations of the present invention as many variations thereof are possible without

departing from the spirit and scope of the invention.

Pharmaceutical Tablet Compositions
Tablets are prepared using standard mixing and formation techniques as described in

U.S. Patent No. 5,358,941, to Bechard et al., issued October 25, 1994, which is incorporated by reference
herein in its entirety.
Tablets containing about 6.5 mg of alendronate monosodium trihydrate, on an alendronic

acid active basis are prepared using the following relative weights of ingredients.

Ingredient Per 84 mg Tablet  Per 4000 Tablets
Alendronate Monosodium 6.5255mg 26.10 g

Trihydrate
Anhydrous Lactose, NF 35.66mg 142.64 g
Microcrystalline Cellulose, NF 40.0 mg 160.0 g
Magnesium Stearate, NF 05 mg 20g
Croscarmellose Sodium, NF 1.0 mg 40¢g
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The resulting tablets arc useful for administration in accordance with the methods of the
present invention for inhibiting, i.e. treating or reducing the risk of osteoarthritis associated with hip
dysplasia or cruciate ligament damage in a canine in need thereof.

Similarly, tablets comprising other relative weights of alendronate, on an alendronic acid
active weight basis are prepared. Also, tablets containing other bisphosphonates at appropriate active
levels are similarly prepared: e.g., cimadronate, ibandronate, neridronate, olpandronate, risedronate,
piridronate, pamidronate, zolendronate, and pharmaceutically acceptable salts thereof. In addition,

tablets containing combinations of bisphosphonates are similarly prepared.

Non Beef Based Chewable Treats

The resulting chewable treats are useful for administration in accordance with the

methods of the present invention for inhibiting, i.e. treating or reducing the risk of, osteoarthritis lesions
in a dog in need thereof.

‘Similarly, chewable treats comprising other relative weights of alendronate, on an
alendronic acid active weight basis are prepared. Also, chewable treats containing other bisphosphonates
at appropriate active levels are similarly prepared: e.g., cimadronate, ibandronate, neridronate,
olpandronate, risedronate, piridronate, pamidronate, zolendronate, and pharmaceutically acceptable salts

thereof. In addition, chewable treats containing combinations of bisphosphonates are similarly prepared.

Ingredient Percent W/W
Alendronate Monosodium Trihydrate 2
Soy Protein fines 42
Propylene glycol 6
Water 22
Auxtificial beef flavor 2
Corn starch 25
Citric Acid "1

Suspensions

The resulting suspensions are useful for administration in accordance with the methods
of the present invention for inhibiting, i.e. treating or reducing the risk of, osteoarthritis lesions in a
mammal in need thereof.

Similarly, suspensions comprising other relative weights of alendronate, on an
alendronic acid active weight basis are prepared. Also, suspensions containing other bisphosphonates at

appropriate active levels are similarly prepared: e.g., cimadronate, ibandronate, neridronate,
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olpandronate, risedronate, piridronate, pamidronate, zolendronate, and pharmaceutically acceptable salts

thereof. In addition, suspensions containing combinations of bisphosphonates are similarly prepared.

Ingredient Percent W/W
Alendronate Monosodium Trihydrate 1.3%w/w
Colloidal Silicon dioxide 3.0
Alpha-tocopherol 0.2

Fish Oil 95.5
Solutions

The resulting solutions are useful for administration in accordance with the methods of
the present invention for inhibifing, i.e. treating or reducing the risk of, osteoarthritis lesions in a
mammal in need thereof.

Similarly, solutions comprising other relative weights of alendronate, on an alendronic
acid active weight basis are prepared.
Also, solutions containing other bisphosphonates at appropriate active levels are similarly prepared: e.g.,
cimadronate, ibandronate, neridronate, olpandronate, risedronate, piridronate, pamidronate, zolendronate,
and pharmaceutically acceptable salts thereof. In addition, solutions containing combinations of

bisphosphonates are similarly prepared.

Ingredient Percent W/V
Alendronate Monosodium Trihydrate 1.3%w/v
Citric Acid 1.0

Sodium Citrate 0.5
Butterscotch Flavor 0.2

Purified Water 97.0
Ointments

The resulting ointments are useful for administration in accordance with the methods of
the present invention for inhibiting, i.e. treating or reducing the risk of, osteoarthritis lesions in a
mammal in need thereof.

Similarly, ointments comprising other relative weights of alendronate, on an alendronic
acid active weight basis are prepared. Also, ointments containing other bisphosphonates at appropriate
active levels are similarly prepared: e.g., cimadronate, ibandronate, neridronate, olpandronate,
risedronate, piridronate, pamidronate, zolendronate, and pharmaceutically acceptable salts thereof. In

addition, ointments containing combinations of bisphosphonates are similarly prepared.
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Ingredient Percent W/W
Alendronate Monosodium Trihydrate 1.3%w/w
Lecithin 3.0

Malt Syrup 45.0

‘White Petrolatum 50.7

Gels

The resulting gels are useful for administration in accordance with the methods of the
present invention for inhibiting, i.e. treating or reducing the risk of, osteoarthritis lesions in a mammal in
need thereof.

Similarly, gels comprising other relative weights of alendronate, on an alendronic acid
active weight basis are prepared. Also, gels containing other bisphosphonates at appropriate active levels
are similarly prepared: e.g., cimadronate, ibandronate, neridronate, olparidronate, risedronate,
piridronate, pamidronate, zolendronate, and pharmaceutically acceptable salts thereof. In addition, gels

containing combinations of bisphosphonates are similarly prepared.

Ingredient Percent W/W
Alendronate Monosodium Trihydrate 1.3%w/w
Citric Acid 1.0

Sodium Citrate 0.5
Poloxamer 20.0
Propylene Glycol 20.0

Benzyl Alcohol 2.0

Purified Water 57.0

Pastes

The resulting pastes are useful for administration in accordance with the methods of the
present invention for inhibiting, i.e. treating or reducing the risk of, osteoarthritis lesions in a mammal in
need thereof.

Similarly, pastes comprising other relative weights of alendronate, on an alendronic acid
active weight basis are prepared. Also, pastes containing other bisphosphonates at appropriate active
levels are similarly prepared: e.g., cimadronate, ibandronate, neridronate, olpandronate, risedronate,
piridronate, pamidronate, zolendronate, and pharmaceutically acceptable salts thereof. In addition, pastes

containing combinations of bisphosphonates are similarly prepared.
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Ingredient Percent W/ W
Alendronate Monosodium Trihydrate 1.3%w/w
Sodium Carboxymethylcellulose 2.0
Magnesium aluminum Silicate 2.0

Methyl paraben 0.18

Propyl Paraben 0.02

Sorbitol Solution 20.0
Propylene Glycol 20.0

Purified Water 54.5

Composition For Transdermal Delivery

The resulting composition is useful for administration in accordance with the methods of
the present invention for inhibiting, i.e. treating or reducing the risk of, osteoarthritis lesions in a
mammal in need thereof.

Similarly, a composition comprising other relative weights of alendronate, on an
alendronic acid active weight basis are prepared. Also, compositions containing other bisphosphonates
at appropriate active levels are similarly prepared: e.g., cimadronate, ibandronate, neridronate,
olpandronate, risedronate, piridronate, pamidronate, zolendronate, and pharmaceutically acceptable salts

thereof. In addition, compositions containing combinations of bisphosphonates are similarly prepared.

Ingredient Percent W/V.
Alendronate Monosodium Trihydrate 1.3%w/v
Butylated Hydroxyanisole 0.02
Polysorbate 80 3.0
Diethyleneglycol monobutyl ether 5.0
n-Methylpyrrolidone 90.7

Composition For Transdermal Delivery (Skin Patch)

The resulting composition is useful for administration in accordance with the methods of
the present invention for inhibiting, i.e. treating or reducing the risk of, osteoarthritis lesions in a
mammal in need thereof.

Similarly, compositions comprising other relative weights of alendronate, on an
alendronic acid active weight basis are prepared. Also, compositions containing other bisphosphonates
at appropriate active levels are similarly prepared: e.g., cimadronate, ibandronate, neridronate,
olpandronate, risedronate, piridronate, pamidronate, zolendronate, and pharmaceutically acceptable salts

thereof. In addition, compositions containing combinatjons of bisphosphonates are similarly prepared.
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Ingredient Percent W/W
Alendronate Base 5.0%w/w
Alcohol ‘ 15.0
Hydoxypropylcellulose 1.0

Mineral oil 0.2
Polyisobutylene QSAD
Ethylenevinyl acetate QSAD

Injectables (IV/IM.SC/IP)

The resulting injectables are useful for administration in accordance with the methods of
the present invention for inhibiting, i.e. treating or reducing the risk of osteoarthritis lesions in a mammal
in need thereof.

Similarly, injectables comprising other relative weights of alendronate, on an alendronic
acid active weight basis are prepared.

Also, injectables containing other bisphosphonates at appropriate active levels are similarly prepared:
e.g., cimadronate, ibandronate, neridronate, olpandronate, risedronate, piridronate, pamidronate,
zolendronate, and pharmaceutically acceptable salts thereof. In addition, injectables containing

combinations of bisphosphonates are similarly prepared.

Ingredient Percent W/V
Alendronate Monosodium Trihydrate 2.0%w/v
Sodium Citrate 0.5

Benzyl Alcohol 2.0

Edetate Sodium 0.01

Sodium Metabisulfite 0.02

Water for Injection 95.5

Compositions for Intra-Nasal Delivery

The resulting composition is useful for administration in accordance with the methods of
the present invention for inhibiting, i.e. treating or reducing the risk of, osteoarthritis lesions in a
mammal in need thereof.

Similarly, compositions comprising other relative weights of alendronate, on an
alendronic acid active weight basis are prepared. Also, compositions containing other bisphosphonates
at appropriate active levels are similarly prepared: e.g., cimadronate, ibandronate, neridronate,
olpandronate, risedronate, piridronate, pamidronate, zolendronate, and pharmaceutically acceptable salts

thereof. In addition, compositions containing combinations of bisphosphonates are similarly prepared.
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Ingredient

Alendronate Monosodium Trihydrate
Carboxymethylcellulose sodium
Dextrose

Benzylalkonium chloride
Polysorbate 30

Hydrochloric acid

Purified Water

Sustained-Release Tablets

PCT/US2005/015187

Percent W/W
2.0%w/w

0.2

0.9

0.01

3.0

0.01

93.9

The resulting tablets are useful for administration in accordance with the methods of the

present invention for inhibiting, i.e. treating or reducing the risk of, osteoarthritis lesions in a mammal in

need thereof.

Similarly, tablets comprising other relative weights of alendronate, on an alendronic acid

active weight basis are prepared. Also, tablets containing other bisphosphonates at appropriate active

levels are similarly prepared: e.g., cimadronate, ibandronate, neridronate, olpandronate, risedronate,

piridronate, pamidronate, zolendronate, and pharmaceutically acceptable salts thereof. In addition,

tablets containing combinations of bisphosphonates are similarly prepared.

Ingredient

Alendronate Monosodium Trihydrate
Citric Acid

Sodium Citrate

Cellulosic Polymer

Com Starch’

Sodium Starch Glycolate
Titanium Dioxide

Vanillin

Hydrogenated Castor Oil
Povidone

Acetylated Monoglycerides
Microcrystalline Cellulose

Lactose

Percent W/W
1.3%w/w
1.0

0.5

1.0

5.0

5.0

0.5

0.5

6.0

5.0

1.0

18.0

55.2

In addition to the ingredients exemplified above, formulations can also contain additional

suitable buffers, colors, dispersants, flavors, stabilizers and preservatives as necessary.
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WHAT IS CLAIMED 1S:

1. A method for treating osteoarthritis in dogs resulting from joint instability
associated with hip dysplasia or cruciate ligament damage in canines which comprises administering to

the mammal a therapeutically effective amount of a bisphosphonate.

2. The method of Claim 1 wherein the bisphosphonate is alendronate, cimadronate,
clodronate, etidronate, ibandronate, incadronate, minodronate, neridronate, olpadronate, pamidronate,

piridronate, risedronate, tiludronate, zolendronate, or a combination thereof.

3. The method of Claim 2 wherein the bisphosphonate is alendronate or a

pharmaceutically acceptable salt thereof.

4. A method for treating pain associated with osteoarthritis associated with hip
dysplasia or cruciate ligament damage in canines which comprises administering to the mammal a

therapeutically effective amount of a bisphosphonate.

5. The method of Claim 4 wherein the bisphosphonate is alendronate, cimadronate,
clodronate, etidronate, ibandronate, incadronate, minodronate, neridronate, olpadronate, pamidronate,

piridronate, risedronate, tiludronate, zolendronate, or a combination thereof.

6. The method of Claim 5 wherein the bisphosphonate is alendronate or a

pharmaceutically acceptable salt thereof.

7. A method for reducing joint swelling in canines which comprises administering

to the mammal a therapeutically effective amount of a bisphosphonate.

8. The method of Claim 7 wherein the bisphosphonate is alendronate, cimadronate,
clodronate, etidronate, ibandronate, incadronate, minodronate, neridronate, olpadronate, pamidronate,

piridronate, risedronate, tiludronate, zolendronate, or a combination thereof.

9. The method of Claim 8 wherein the bisphosphonate is alendronate or a

pharmaceutically acceptable salt thereof.

10. A method for preventing the shallowing of the acetabulum in the hip of a canine

which comprises administering to the mammal a therapeutically effective amount of a bisphosphonate.
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11. The method of Claim 10 wherein the bisphosphonate is alendronate,
cimadronate, clodronate, etidronate, ibandronate, incadronate, minodronate, neridronate, olpadronate,

pamidronate, piridronate, risedronate, tiludronate, zolendronate, or a combination thereof.

12. The method of Claim 11 wherein the bisphosphonate is alendronate or a

pharmaceutically acceptable salt thereof.

13. A method for preventing osteophyte formation in the hip or stifle of a canine

which comprises administering to the mammal a therapeutically effective amount of a bisphosphonate.

14. The method of Claim 13 wherein the bisphosphonate is alendronate,
cimadronate, clodronate, etidronate, ibandronate, incadronate, minodronate, heridronate, olpadronate,

pamidronate, piridronate, risedronate, tiludronate, zolendronate, or a combination thereof.

15. The method of Claim 14 wherein the bisphosphonate is alendronate or a

pharmaceutically acceptable salt thereof.

16. A method for treating osteoarthritis associated with hip dysplasia or cruciate
ligament damage in canines which comprises administering to the mammal a therapeutically effective

amount of a bisphosphonate and a nonsteroidal anti-inflammatory agent.

17. The method of Claim 16 wherein the bisphosphonate is alendronate,
cimadronate, clodronate, etidronate, ibandronate, incadronate, minodronate, neridronate, olpadronate,
pamidronate, piridronate, risedronate, tiludronate, zolendronate, or a combination thereof; and the
nonsteroidal anti-inflammatory agent is carprofen, etodolac, ibuprofen, ketoprofen, meloxicam,

naproxen, celecoxib, deracoxib, etoricoxib, firocoxib, lumaricoxib, parecoxib, rofecoxib, or valdecoxib.

18. The method of Claim 17 wherein the bisphosphonate is alendronate or a

pharmaceutically acceptable salt thereof and the non-steroidal anti-inflammatory agent is rofecoxib.

19. The method of Claim 17 wherein the bisphosphonate is alendronate or a

pharmaceutically acceptable salt thereof and the non-steroidal anti-inflammatory agent is firocoxib.
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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

Inventor(s)

Applicant(s)

Herriot Tabuteau, New York, NY;

Herriot Tabuteau, New York, NY;

Power of Attorney: None

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
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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.
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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: Perfected
Non-Publication Request: No

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

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

514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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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-HALT (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
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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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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The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
13/894,244 05/14/2013 1629 1030 1958603.00021 20
CONFIRMATION NO. 1033
45200 FILING RECEIPT
K&L Gates LLP
1 Park Plaza T AT AORA M RO

Twelfth Floor
IRVINE, CA 92614

00000006183:

Date Mailed: 06/19/2013

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

Inventor(s)

Applicant(s)

Herriot Tabuteau, New York, NY;

Herriot Tabuteau, New York, NY;

Power of Attorney: None

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.
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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: 11/14/2013
Non-Publication Request: No

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

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

514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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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-HALT (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
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPI0.gOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. —l
. 13/894,244 05/14/2013 Herriot Tabutcau 1958603.00021 1033
45200 7590 06/19/2013
EXAMINER
K&L Gates LLP l j
1 Park Plaza
Twelfth Floor l ART UNIT | PAPER NUMBER J

IRVINE, CA 92614 1629

LNOTIFICATION DATE | DELIVERY MODE |

06/19/2013 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):

chicago.patents@klgates.com
maria.nadal@klgates.com

PTOL-90A (Rev. 04/07)
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Doc Code: TRACK1.GRANT

Decision Granting Request for
Prioritized Examination Application No.: 13894244
(Track | or After RCE)
1. THE REQUEST FILED 5/14/2013 IS GRANTED.

The above-identified application has met the requirements for prioritized examination
A. [X] 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;
filing a request for continued examination;

filing a notice of appeal;
filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

I oGmMmOoo

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to-Mano Padmanabhan at 571-272-
4210. In his/her-absence, calls may be directed to Kakali Chaki, 571-272-3719.

/Mano Padmanabhan/ Supervisory Patent Examiner, AU2188

U.S. Patent and Trademark Office
PTO-2298 (Rev. xx-2011)
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Application No. Applicant(s)

First Action Interview 13/894,244 TABUTEAU, HERRIOT
Office Action Summary Erarims A Unit
Page 1 of 4
SVETLANA M. IVANOVA 1627

The MAILING OR NOTIFICATION 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.

XApplicant’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

)X Responsive to communication(s) filed on 14 May, 2013 and interview conducted on .
2)[] 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, 4563 O.G. 213.
Disposition of Claims
3)X Claim(s) 40-61 is/are pending in the application.
3a) Of the above claim(s) ____is/are withdrawn from consideration.
4[] Claim(s) ____is/are allowed.
5)X] Claim(s) 40-61 is/are rejected.
) Claim(s) is/are objected to.
)1 Claim(s)

7 are subject to restriction and/or election requirement.

Application Papers
8)[] The specification is objected to by the Examiner.
9)[ The drawing(s) filed on is/are: a)[_] accepted or b)[] 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)[]] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[JSome * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.[] 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
Supervisor's Telephone Number: (571)272-0629

Attachment(s)
1) &Notice of References Cited (PTO-892) 3) Dlnterview Summary (PTO-413)
Paper No(s)/Mail Date. .
2) Kinformation Disclosure Statement(s) (PTO/SB/08) 4) [ other: _
Paper No(s)/Mail Date 5/15/2013.
U.S. Patent and Trademark Office
PTOL-413FA (Rev. 09-12) First Action Interview Office Action Summary Part of Paper No./Mail Date 20130712
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First Action Interview
Office Action Summary

Application No. Applicant(s)

13/894,244 TABUTEAU, HERRIOT
Examiner Art Unit

SVETLANA M. IVANOVA 1627 Page 2 of 4

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

. Reference(s) Rejection . . o
# Claim(s) (if applicable) Statutory Basis Brief Explanation of Rejection
40- EP1127573 to Day teaches a composition of a polyphosphonate (zoledronate) and a statin, which is
1 43576061 | Day et al 102(b) formulated for oral administration, and does not require bioavailability-enhancing agents,
T Y ’ which is 10-1000 microg/kg (i.e. 0.7-70 mg
for a 70 kg man), and can be formulated with water. (para
[0035],[0037],[0038],[0060],[0061]). Such a formulation will inherently possess the
bioavailability, aqueous solubility of Applicant's claims.
40- us Fox teaches an composition of an oral dosage form of zoledronic acid and its sodium salt,
2 4557.60,61 | 2004/0063670 102(b) and does not require bloavallablllty-enhancmg agents, which is 0.75-700mg for a 75 kg man,
and can be with more than one unit
(para [0063-65],[0070-71],[0079-81]). Such a formulation will inherently possess the
bioavailability, aqueous solubility of Applicant's claims
EP1127573 Day is discussed above. It does not explicly disclose the specific number of units, mg,
3 44-56 Chandler ’ 103(a) duration of administration. Chandler discloses guidelines for labeling of unit dosage forms,

which guidelines disclose that such

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 0.01% to about 4%"- [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.

The following guidance from the specification pertains to the claim 1 limitation "wherein the oral availability of zoledronic acid in the dosage

2 form is about 0.01% to about 4%"- [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.

Labeling of unit dose packages of drugs, Department of Pharmacy Policy, University of Kentucky Hospital Chandler Medical Center, policy

3 number: PH-04-06, 11/09 ("Chandler").

4 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").
(5, 6, 7) ODP= obviousness-type double patenting

DATE:

U.S. Patent and Trademark Office
PTOL-413FA (Rev. 09-12)

First Action Interview Office Action Summary Part of Paper No./Mail Date 20130712
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First Action Interview
Office Action Summary

Application No. Applicant(s)

13/894,244 TABUTEAU, HERRIOT
Examiner Art Unit

SVETLANA M. IVANOVA 1627 Page Sof 4

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

# Claim(s)

Reference(s)
(if applicable)

Rejection
Statutory Basis

Brief Explanation of Rejection

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 and timing
of administration, and prepare unit dosage forms labelling with such information.

4 46-56

US20040063670
,Chandler

103(a)

Fox is discussed above. It does not explicly 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 and timing of administration, and prepare unit dosage
forms labelling with such information.

5 40-61

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.

6 40-61

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:

U.S. Patent and Trademark Office
PTOL-413FA (Rev. Rev. 07-09)

First Action Interview Office Action Summary

Part of Paper No./Mail Date 20130712
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Application No. Applicant(s)
First Action Interview 13/894,244 TABUTEAU, HERRIOT
Office Action Summary Examiner Art Unit
SVETLANA M. IVANOVA 1627 Page 4 of 4
Notification of Rejection(s) and/or Objection(s)
. Reference(s) Rejection . . _—
# Claim(s) (if applicable) Statutory Basis Brief Explanation of Rejection
7 40-61 13/894 274 oDP of claims 62-77. 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. 07-09) First Action Interview Office Action Summary Part of Paper No./Mail Date 20130712
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Application/Control No.

Index of Claims 13894244

Reexamination

Applicant(s)/Patent Under

TABUTEAU, HERRIOT

Examiner
SVETLANA M IVANOVA

Art Unit

1627

v Rejected

- Cancelled N | Non-Elected A

Appeal

= Allowed

= Restricted | Interference (0]

Objected

[J Claims renumbered in the same order as presented by applicant
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Application/Control No.

Index of Claims 13894244

Reexamination

Applicant(s)/Patent Under

TABUTEAU, HERRIOT

Examiner
SVETLANA M IVANOVA

Art Unit

1627

v Rejected

- Cancelled N | Non-Elected A

Appeal

= Allowed

= Restricted | Interference (0]

Objected

[J Claims renumbered in the same order as presented by applicant

O cpPa O T O R.1.47

CLAIM

DATE

Final Criginal

07/15/2013
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Application/Control No.

Index of Claims 13894244

Reexamination

Applicant(s)/Patent Under

TABUTEAU, HERRIOT

Examiner
SVETLANA M IVANOVA

Art Unit

1627

v Rejected

- Cancelled N | Non-Elected A

Appeal

= Allowed

= Restricted | Interference (0]

Objected

[J Claims renumbered in the same order as presented by applicant

O cpPa O T O R.1.47

CLAIM

DATE

Final Criginal

07/15/2013
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Application/Control No.

Reexamination

Applicant(s)/Patent Under

Index of Claims 13894244 TABUTEAU, HERRIOT
Examiner Art Unit
SVETLANA M IVANOVA 1627
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | | Interference 0] Objected
[J Claims renumbered in the same order as presented by applicant O cpa O T.D. O R147
CLAIM DATE
Final Original |07/15/2013
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 1033

SERIAL NUMBER
13/894,244

CLASS
514

GROUP ART UNIT
1627

FILING or 371(c)
DATE

05/14/2013
RULE

ATTORNEY DOCKET
1958603.00021

APPLICANTS
Herriot Tabuteau, New York, NY;

ek CONTINUING DATA dekdeddkddkdkddkkkdkhkkhhhhhkhkd
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

*k FOREIGN APPLICATIONS kkkkkkkkhkkhkhhkkhkhkhhkhhkkhk

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **
06/10/2013

D Yes QNO

Foreign Priority claimed

35 USC 119(a-d) conditions met D Yes aNo

Verified and

Acknowledged

D Met after
Allowance
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Examiner's Signature

Initials
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COUNTRY
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CLAIMS
8 20

INDEPENDENT
CLAIMS

2
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K&L Gates LLP

1 Park Plaza
Twelfth Floor
IRVINE, CA 92614
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Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease
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Description

FIELD OF THE INVENTION

[0001] This invention relates to pharmaceutical compositions comprising combinations of polyphosphonates and
statins, and pharmaceutically acceptable salts thereof, kits comprising such combinations and methods of using such
combinations to prevent bone loss and/or promote bone formation and/or treat atherosclerosis. The compositions and
methods are useful for treating subjects suffering from osteoporosis, bone fracture or deficiency, primary or secondary
hyperparathyroidism, periodontal disease, metastatic bone disease, osteolytic bone disease, or undergoing orthopedic
or oral surgery.

BACKGROUND OF THE INVENTION

[0002] A variety of disorders in humans and other mammals involve or are associated with abnormal bone resorption.
Such disorders include, but are not limited to, osteoporosis, Paget's disease, periprosthetic bone loss or osteolysis,
metastatic bone disease, hypercalcemia of malignancy, multiple myeloma, periodontal disease, and tooth loss. The
most common of these disorders is osteoporosis, which in its most frequent manifestation occurs in postmenopausal
women. Osteoporosis is a systemic skeletal disease characterized by a low bone mass and microarchitectural dete-
rioration of bone tissue, with a consequentincrease in bone fragility and susceptibility to fracture. Because osteoporosis,
as well as other disorders associated with bone loss, are chronic conditions, it is believed that appropriate therapy will
generally require chronic treatment.

[0003] Multinucleated cells called osteoclasts are responsible for causing bone loss through a process known as
bone resorption. Polyphosphonates are selective inhibitors of osteoclastic bone resorption, making these compounds
important therapeutic agents in the treatment or prevention of a variety of generalized or localized bone disorders
caused by or associated with abnormal bone resorption. See H. Fleisch, Bisphosphonates In Bone Disease, From The
Laboratory To The Patient, 2nd Edition, Parthenon Publishing (1995).

[0004] At present, a great amount of preclinical and clinical data exists for the polyphosphonate compound alendr-
onate. Evidence suggests that other polyphosphonates such as risedronate, tiludronate, ibandronate and zolendronate,
have many properties in common with alendronate, including high potency as inhibitors of osteoclastic bone resorption.
An older polyphosphonate compound, etidronate, also inhibits bone resorption. However, unlike the more potent
polyphosphonates, etidronate impairs mineralization at doses used clinically, and may give rise to osteomalacia, a
condition resulting in an undesirable decrease in bone mineralization (Boyce, B. F., Fogelman, |., Ralston, S. et al.
Lancet 1984;8381:821-824, and Gibbs, C. J., Aaron, J. E.; Peacock, M., Br. Med. J., 1986;292:1227-1229.

[0005] Statins exhibit a bone-forming effect in addition to a cholesterol-lowering effect. Statins inhibit the enzyme
HMG-CoA reductase that catalyzes the conversion of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) to meval-
onate in an early and rate-limiting step in the cholesterol biosynthetic pathway. Itis believed that this effect is responsible
for statins being considered as potent lipid lowering agents. The bone-forming effect of statins may be due to their
ability to increase bone formation rate possibly through the stimulation of growth factors such as bone morphogenic
protein-2 (BMP-2) (Mundy, G., et al., Science, 1999;286:1946-1949).

[0006] Statins include such compounds as simvastatin, disclosed in U.S. 4,444,784, pravastatin, disclosed in U.S.
4,346,227, cerivastatin, disclosed in U.S. 5,502,199; mevastatin, disclosed in U.S. 3,983,140; velostatin, disclosed in
U.S. 4,448,784 and U.S. 4,450,171; fluvastatin, disclosed in U.S. 4,739,073; compactin, disclosed in U.S. 4,804,770;
lovastatin, disclosed in U.S. 4,231,938, dalvastatin, disclosed in European Patent Application Publication No. 738510
A2; fluindostatin, disclosed in European Patent Application Publication No. 363934 A1; atorvastatin, disclosed in U.S.
Patent No. 4,681,893; atorvastatin hemicalcium salt, disclosed in U.S. Patent No. 5,273,995; dihydrocompactin, dis-
closed in U.S. 4,450,171, ZD-4522, disclosed in U.S. Patent No. 5,260,440; bervastatin, disclosed in U.S. Patent No.
5,082,859; and NK-104, disclosed in U.S. Patent No. 5,102,888.

[0007] Bone is a tissue that is subject to turnover. Bone homeostasis is balanced by the osteoblasts that produce
new bone and the osteoclasts that destroy bone. The activities of these cells are regulated by a large number of
cytokines and growth factors, many of-which have now been identified and cloned. Mundy has described the current
knowledge related to these factors (Mundy, G. R. Clin Orthop 1996;324.:24-28; Mundy, G. R. J Bone Miner Res 1993;
8:8505-10).

[0008] Growth factors that stimulate bone formation have been identified. Among these factors are transforming
growth factor, the heparin-binding growth factors (acidic and basic fibroblast growth factor), the insulin-like growth
factors (insulin-like growth factor | and insulin-like growth factor Il), and a recently described family of proteins called
bone morphogenetic proteins (BMPs). All of these growth factors have effects on other types of cells, as well as on
bone cells. The BMPs are novel factors in the extended transforming growth factor B superfamily. The BMPs were
identified by Wozney J. et al. Science 1988;242: 1528-34, following earlier descriptions characterizing the biological
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activity in extracts of demineralized bone (Urist M. Science 1965;150: 893-99). Recombinant BMP2 and BMP4 can
induce new bone formation when they are injected locally into the subcutaneous tissues of rats (Wozney J. Molec
Reprod Dev 1992;32:160-67). These factors are expressed by normal osteoblasts as they differentiate, and have been
shown to stimulate osteoblast differentiation and bone nodule formation in vitro as well as bone formation in vivo (Harris
S. et al. J. Bone Miner Res 1994;9:855-63).

[0009] As osteoblasts differentiate from precursors to mature bone-forming cells, they express and secrete a number
of enzymes and structural proteins of the bone matrix, including Type-1 collagen, osteocalcin, osteopontin and alkaline
phosphatase (Stein G. et al. Curr Opin Cell Biol 1990;2:1018-27; Harris S. et al. (1994), supra). They also synthesize
a number of growth regulatory peptides which are stored in the bone matrix, and are presumably responsible for normal
bone formation. These growth regulatory peptides include the BMPs (Harris S. et al. (1994), supra). In studies of primary
cultures of fetal rat calvarial osteoblasts, BMPs 1, 2, 3, 4,and 6 are expressed by cultured cells prior to the formation
of mineralized bone nodules (Harris S. et al. (1994), supra). Like alkaline phosphatase, osteocalcin and osteopontin,
the BMPs are expressed by cultured osteoblasts as they proliferate and differentiate.

SUMMARY OF THE INVENTION

[0010] This invention relates to pharmaceutical compositions useful for promoting bone formation and/or preventing
bone loss and/or treating atherosclerosis. The compositions are comprised of a bone resorption inhibiting polyphos-
phonate and a statin and, optionally, a pharmaceutically acceptable carrier, vehicle or diluent. The compositions exert
an effect which is additive or greater than the sum of the individual effects of the bone resorption inhibiting polyphos-
phonates and statins when administered separately.

[0011] A second aspect of the invention relates to methods of promoting bone formation and/or preventing bone loss
and/or treating atherosclerosis. The methods comprise the administration of an effective amount of the pharmaceutical
compositions comprising a bone resorption inhibiting polyphosphonate and a statin as described herein or co-admin-
istration of a polyphosphonate and a statin.

[0012] As a third aspect, the present invention provides for kits for use by a consumer to promote bone formation
and/or prevent bone loss and/or treat atherosclerosis. The kits comprise: a) a pharmaceutical composition comprising
a bone resorption inhibiting polyphosphonate and a pharmaceutically acceptable carrier, vehicle or diluent; b) a phar-
maceutical composition comprising a statin and a pharmaceutically acceptable carrier, vehicle or diluent; and, option-
ally, ¢) instructions describing a method of using the pharmaceutical compositions for promoting bone formation and/
or preventing bone loss and/or treating atherosclerosis. The instructions may also indicate that the kit is for promoting
bone formation and/or preventing bone loss and/or treating atherosclerosis or another specific condition related to
these effects. The bone resorption inhibiting polyphosphonate and the statin contained in the kit may be optionally
combined in the same pharmaceutical composition.

[0013] As afourth aspect, the present invention provides for the use of bone resorption inhibiting polyphosphonate
and statins for the manufacture of a medicament to promote bone formation and/or prevent bone loss and/or treat
atherosclerosis.

[0014] A fifth aspect of the invention is that the compositions and methods of the invention can further comprise a
histamine H2 receptor blocker (i.e. antagonist) and/or a proton pump blocker.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The present invention relates to compositions and methods for promoting bone formation and/or preventing
bone loss and/or treating atherosclerosis. Unless otherwise specified, the following terms have the meanings as defined
below:

[0016] As used herein, "limit", "treat" and "treatment" are interchangeable terms as are "limiting" and "treating" and,
as used herein, include preventative (e.g., prophylactic) and palliative treatment or the act of providing preventative or
palliative treatment. The terms include a postponement of development of bone deficit symptoms and/or a reduction
in the severity of such symptoms that will or are expected to develop. The terms further include ameliorating existing
bone or cartilage deficit symptoms, preventing additional symptoms, ameliorating or preventing the underlying meta-
bolic causes of symptoms, preventing or reversing bone resorption and/or encouraging bone growth. By "bone deficit"
is meant an imbalance in the ratio of bone formation to bone resorption, such that, if unmodified, the subject will exhibit
less bone than desirable, or the subject's bones will be less intact than desired. Bone deficit may also result from
fracture, from surgical intervention or from dental or periodontal disease. By "cartilage defect" is meant damaged car-
tilage, less cartilage than desired, or cartilage that is less intact than desired. The terms, "limit", "treat" and "treatment
and "limiting" and "treating" further include the lowering of existing blood cholesterol levels and the prevention of the
elevation of blood cholesterol levels and the symptoms and conditions caused or related to the blood cholesterol levels
such as atherosclerosis and hyperlipidemia, or increased cardiac risk and the inhibition of calcification of atherosclerotic
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plaques or the stabilization of atherosclerotic plaques.

[0017] Representative uses of the compositions and methods of the present invention include: repair of bone defects
and deficiencies, such as those occurring in closed, open and nonunion fractures; prophylactic use in closed and open
fracture reduction; promotion of bone healing in plastic surgery; stimulation of bone ingrowth into non-cemented pros-
thetic joints and dental implants; elevation of peak bone mass in perimenopausal women, treatment of growth defi-
ciencies; treatment of periodontal disease and defects, and other tooth repair processes; increase in bone formation
during distraction osteogenesis; and treatment of other skeletal disorders, such as age-related osteoporosis, post-
menopausal osteoporosis, glucocorticoid-induced osteoporosis or disuse osteoporosis and arthritis, or any condition
that benefits from stimulation of bone formation. The compositions and methods of the present invention can also be
useful in repair of congenital, trauma-induced or surgical resection of bone (for instance, for cancer treatment), and in
cosmetic surgery. Further, the compositions and methods of the present invention can be used for treating cartilage
defects or disorders, and are useful in wound healing or tissue repair. Additionally, the compositions and methods of
the present invention can be used to treat atherosclerosis.

[0018] Bone or cartilage deficit or defect and atherosclerosis can be treated in vertebrate subjects by administering
the compositions of the invention. The compositions of the invention may be administered systemically or locally. For
systemic use, the compounds herein are formulated for parenteral (e.g., intravenous, subcutaneous, intramuscular,
intraperitoneal, intranasal or transdermal) or enteral (e.g., oral or rectal) delivery according to conventional methods.
Intravenous administration can be by a series of injections or by continuous infusion over an extended period. Admin-
istration by injection or other routes of discretely spaced administration can be performed at intervals ranging from
weekly to once to three times daily or more. Alternatively, the compositions disclosed herein may be administered in
a cyclical manner (administration of disclosed composition, followed by no administration, followed by administration
of disclosed compositions, and the like). Treatment will continue until the desired outcome is achieved.

[0019] A "subject" is an animal including a human that is in need of treatment with the compositions, methods and
kits of the present invention. The term "subject" or "subjects" is intended to refer to both the male and female gender
unless one gender is specifically indicated.

[0020] The term "post-menopausal women" is defined to include not only women of advanced age who have passed
through menopause, but also women who have been hysterectomized or for some other reason have suppressed
estrogen production, such as those who have undergone long-term administration of corticosteroids, suffer from Cush-
ions' syndrome or have gonadal dysgenesis.

[0021] "Co-administration" of a combination of a statin and a polyphosphonate means that these components can
be administered together as a composition or as part of the same, unitary dosage form. "Co-administration" also in-
cludes administering a statin and a polyphosphonate separately but as part of the same therapeutic treatment program
or regimen. The components need not necessarily be administered at essentially the same time, although they can if
so desired. Thus "co-administration" includes, for example, administering a statin and a polyphosphonate as separate
dosages or dosage forms, but at the same time. "Co-administration" also includes separate administration at different
times and in any order. For example, where appropriate a patient may take one or more component(s) of the treatment
in the morning and the one or more of the other component(s) at night.

[0022] A statin and a bone resorption inhibiting polyphosphonate when co-administered either as part of the same
pharmaceutical composition or as separate pharmaceutical compositions is/are effective in promoting bone formation
and/or preventing bone loss and/or treating atherosclerosis. By producing these effects, the compositions and methods
of the invention are suitable for treating a variety of conditions. These conditions include osteoporosis, including age-
related osteoporosis and osteoporosis associated with post-menopausal hormone status. Other conditions character-
ized by the need for bone growth include primary and secondary hyperparathyroidism, disuse osteoporosis, diabetes-
related osteoporosis, and glucocorticoid-related osteoporosis. The results of the methods in enhancing bone formation
make the compositions and methods useful for bone repair and bone deficit conditions. Such conditions include bone
fracture and facial reconstruction surgery and bone segmental defects, periodontal disease, metastatic bone disease,
osteolytic bone disease and conditions where connective tissue repair is beneficial, such as healing or regeneration
of cartilage defects or injury. Additionally the compositions and methods are useful for treating atherosclerosis and
hyperlipidemia and for preventing calcification of atherosclerotic plaques or stabilizing such plaques.

[0023] By "bone resorption inhibiting polyphosphonate" as used herein is meant a polyphosphonate such as the type
disclosed in U.S. Patent No. 3,683,080 or formula | below. Preferred polyphosphonates are geminal diphosphonates
(also referred to as bisphosphonates). The polyphosphonates may be administered in the form of the acid, or of a
soluble alkali metal salt or alkaline earth metal salt. Polyphosphonates of the present invention include those of chemical
formula I:
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PO,H,
A—C—X )
PO3H,

wherein

[0024] A and X are independently selected from the group consisting of H, OH, halogen, NH,, SH, phenyl, C,-Cg,
alkyl, C4-Cy substituted alkyl, C4-Cq alkyl or dialkyl substituted NH,, C4-C 4 alkoxy, C4-C,, alkyl or phenyl substituted
thio, C4 - Cy alkyl substituted phenyl, pyridyl, furanyl, pyrrolidinyl, imidazonyl, and benzyl.

[0025] Intheforegoing chemical formula, the alkyl groups can be straight, branched, or cyclic. The C4-Cz substituted
alkyl can include a wide variety of substituents, nonlimiting examples of which include those selected from the group
consisting of phenyl, pyridyl, furanyl, pyrrolidinyl, imidazonyl, NH,, and C4-C,, alkyl or dialkyl substituted NH,, OH,
SH, and C4-C,, alkoxy.

[0026] In the foregoing chemical formula, A can include X and X can include A such that the two moieties can form
part of the same cyclic structure.

[0027] The foregoing chemical formula is also intended to encompass complex carbocyclic, aromatic and hetero
atom structures for the A and/or X substituents, nonlimiting examples of which include naphthyl, quinolyl, isoquinolyl,
adamantly, and chlorophenylthio.

[0028] Preferred structures are those in which A is selected from the group consisting of H, OH, and halogen, and
X is selected from the group consisting of C4-Cy, alkyl, C4-Czq substituted alkyl, halogen, and C4-C,q alkyl or phenyl
substituted thio.

[0029] More preferred structures are those in which A is selected from the group consisting of H, OH, and Cl, and X
is selected from the group consisting of C4-Cyq alkyl, C4-Cg, substituted alkyl, Cl, and chlorophenylthio.

[0030] Most preferredis when A is OH and X is a 3-aminopropyl moiety, so that the resulting compound is a 4-amino-
1-hydroxybutylidene-1,1-bisphosphonate, i.e. alendronate.

[0031] Pharmaceutically acceptable salts and derivatives of the polyphosphonates are also useful herein. Nonlimiting
examples of salts include those selected from the group consisting alkali metal, alkaline metal, ammonium, and mono-,
di, tri-, or tetra-C4-Cgzq-alkyl-substituted ammonium.

[0032] Preferred salts are those selected from the group consisting of sodium, potassium, calcium, magnesium, and
ammonium salts. Nonlimiting examples of derivatives include those selected from the group consisting of esters, hy-
drates, and amides.

[0033] The terms "polyphosphonate”, "bisphosphonate" and "bisphosphonates”, as used herein in referring to the
therapeutic agents of the present invention are meant to also encompass diphosphonates, biphosphonic acids, and
diphosphonic acids, as well as salts and derivatives of these materials and are examples of bone resorption inhibiting
polyphosphonates. The use of a specific nomenclature in referring to the bisphosphonate or bisphosphonates is not
meant to limit the scope of the present invention, unless specifically indicated. Because of the mixed nomenclature
currently in use by those of ordinary skill in the art, reference to a specific weight or percentage of a polyphosphonate
compound in the present invention is on an acid active weight basis, unless indicated otherwise herein.

[0034] Nonlimiting examples of polyphosphonates useful herein include the following:

a) alendronic acid, 4-amino-1-hydroxybutylidene-1,1-bisphosphonic acid;

b) alendronate (also known as alendronate sodium or monosodium trihydrate), 4-amino-1-hydroxybutylidene-
1,1-bisphosphonic acid monosodium trihydrate;

c) alendronic acid and alendronate are described in U.S. Pat. No. 4,922,007, to Kieczykowski et al., issued May
1, 1990, and U.S. Pat. No. 5,019,651, to Kieczykowski, issued May 28, 1991;

d) cycloheptylaminomethylene-1,1-bisphosphonic add, YM 175, Yamanouchi (cimadronate), as described in U.S.
Pat. No. 4,970,335, to Isomura et al., issued Nov. 13, 1990;

e) 1,1-dichloromethylene-1,1-diphosphonic acid (clodronic acid), and the disodium salt (clodronate, Procter and
Gamble), are described in Belgium Patent 672,205 (1966) and J. Org. Chem., 1967;32:4111;

f) 1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1,1-bisphosphonic acid (EB-1053);

g) 1-hydroxyethane-1,1-diphosphonic acid (etidronic acid);

h) 1-hydroxy-3-(N-methyl-N-pentylamino)propylidene-1,1-bisphosphonic acid, also known as BM-210955, Boe-
hringer-Mannheim (ibandronate), is described in U.S. Pat. No. 4,927,814, issued May 22, 1990;

i) 6-amino-1-hydroxyhexylidene-1,1-bisphosphonic acid (neridronate);
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j) 3-(dimethylamino)-1-hydroxypropylidene-1,1-bisphosphonic acid (olpadronate);

k) 3-amino-1-hydroxypropylidene-1,1-bisphosphonic acid (pamidronate);

1) [2-(2-pyridinyl)ethylidene]- 1,1 -bisphosphonic acid (piridronate) as described in U.S. Pat. No. 4,761 ,406;

m) 1-hydroxy-2-(3-pyridinyl)-ethylidene-1,1-bisphosphonic acid (risedronate);

n) (4-chlorophenyl)thiomethane-1,1-disphosphonic acid (tiludronate) as described in U.S. Pat. No. 4,876,248, to
Breliere et al., Oct. 24, 1989; and

o) 1-hydroxy-2-(1H-imidazol-1-yl)ethylidene-1,1-bisphosphonic acid (zolendronate).

[0035] Preferred are polyphosphonates selected from the group consisting of alendronate, cimadronate, clodronate,
tiludronate, etidronate, ibandronate, risedronate, piridronate, pamidronate, zolendronate, pharmaceutically acceptable
salts thereof, and mixtures thereof.

[0036] More preferred is alendronate, pharmaceutically acceptable salts thereof, and mixtures thereof with alendr-
onate monosodium trihydrate being the most preferred.

[0037] The precise dosage of the polyphosphonate will vary with the dosing schedule, the oral potency of the par-
ticular polyphosphonate chosen, the age, size, sex and condition of the mammal, the nature and severity of the disorder
to be treated, and other relevant medical and physical factors. Thus, a precise pharmaceutically effective amount
cannot be specified in advance and can be readily determined by the caregiver or clinician.

[0038] Generally, an appropriate amount of polyphosphonate is chosen to obtain a bone resorption inhibiting effect,
i.e. a bone resorption inhibiting amount of the polyphosphonate is administered. For humans, an effective oral dose
of polyphosphonate is typically from about 1.5 to about 6000 pug/kg body weight and preferably about 10 to about 2000
ug/kg of body weight.

[0039] For human oral compositions comprising alendronate, a pharmaceutically acceptable salt thereof, or a phar-
maceutically acceptable derivative thereof, a unit dosage typically comprises from about 8.75 mg to about 140 mg of
the alendronate compound, on an alendronic acid active weight basis.

[0040] For once-weekly dosing, an oral unit dosage comprises from about 17.5 mg to about 70 mg of the alendronate
compound, on an alendronic acid active weight basis. Examples of weekly oral dosages include a unit dosage which
is useful for osteoporosis prevention comprising about 35 mg of the alendronate compound, and a unit dosage which
is useful for treating osteoporosis comprising about 70 mg of the alendronate compound.

[0041] Fortwice-weekly dosing, an oral unit dosage comprises from about 8.75 mg to about 35 mg of the alendronate
compound, on an alendronic acid active weight basis. Examples of twice-weekly oral dosages include a unit dosage
which is useful for osteoporosis prevention comprising about 17.5 mg of the alendronate compound, and a unit dosage
which is useful for osteoporosis treatment, comprising about 35 mg of the alendronate compound.

[0042] For biweekly or twice-monthly dosing, an oral unit dosage comprises from about 35 mg to about 140 mg of
the alendronate compound, on an alendronic acid active weight basis. Examples of biweekly or twice-monthly oral
dosages include a unit dosage which is useful for useful for osteoporosis prevention comprising about 70 mg of the
alendronate compound, and a unit dosage which is useful for osteoporosis treatment, comprising. about 140 mg of
the alendronate compound.

[0043] Infurther embodiments, the methods and compositions of the present invention can also comprise a histamine
H, receptor blocker (i.e. antagonist) and/or a proton pump inhibitor. Histamine H, receptor blockers and proton pump
inhibitors are well known therapeutic agents for increasing gastric pH. See L. J. Hixson, et al., Current Trends in the
Pharmacotherapy for Peptic Ulcer Disease, Arch. Intern. Med., 1992;152:726-732. It is found in the present invention
that the sequential oral administration of a histamine H, receptor blocker and/or a proton pump inhibitor, followed by
a polyphosphonate can help to further minimize adverse gastrointestinal effects. In these embodiments, the histamine
Hy receptor blocker and/or proton pump inhibitor is administered from about 30 minutes to about 24 hours prior to the
administration of the polyphosphonate. In more preferred embodiments, the histamine H, receptor blocker and/or
proton pump inhibitor is administered from about 30 minutes to about 12 hours prior to the administration of the
polyphosphonate.

[0044] The dosage of the histamine H, receptor blocker and/or proton pump inhibitor will depend upon the particular
compound selected and factors associated with the mammal to be treated, i.e. size, health, etc.

[0045] Nonlimiting examples of histamine H, receptor blockers and/or proton pump inhibitors include those selected
from the group consisting of cimetidine, famotidine, nizatidine, ranitidine, omeprazole, and lansoprazole.

[0046] The other active component of the combinations of this invention is a statin. The term "statin", where used in
the description and the appendant claims, is synonymous with the terms "3-hydroxy-3-methylglutaryl-Coenzyme A
reductase inhibitor" and "HMG-CoA reductase inhibitor." These three terms are used interchangeably throughout the
description and appendant claims. As the synonyms suggest, statins are inhibitors of 3-hydroxy-3-methylglutaryl-Coen-
zyme A reductase and as such are effective in lowering the level of blood plasma cholesterol and promoting bone
formation. Statins and pharmaceutically acceptable salts thereof are particularly useful in preventing bone loss and/or
promoting bone formation and in lowering low density lipoprotein cholesterol (LDL-C) levels in mammals and particularly
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in humans.

[0047] The statins suitable for use herein include, but are not limited to, simvastatin, pravastatin, cerivastatin, mev-
astatin, fluindostatin, velostatin, fluvastatin, dalvastatin, dihydrocompactin, compactin, lovastatin, atorvastatin, berv-
astatin, NK-104 and ZD-4522 and pharmaceutically acceptable salts thereof.

[0048] The statins disclosed herein are prepared by methods well known to those skilled in the art. Specifically,
simvastatin may be prepared according to the method disclosed in U.S. 4,444,784 Pravastatin may be prepared ac-
cording to the method disclosed in U.S. 4,346,227. Cerivastatin may be prepared according to the method disclosed
in U.S. 5,502,199. Cerivastatin may alternatively be prepared according to the method disclosed in European Patent
Application Publication No. EP617019. Mevastatin may be prepared according to the method disclosed in U.S.
3,983,140. Velostatin may be prepared according to the methods disclosed in U.S. 4,448,784 and U.S. 4,450,171.
Fluvastatin may be prepared according to the method disclosed in U.S. 4,739,073. Compactin may be prepared ac-
cording to the method disclosed in U.S. 4,804,770. Lovastatin may be prepared according to the method disclosed in
U.S. 4,231,938. Dalvastatin may be prepared according to the method disclosed in European Patent Application Pub-
lication No. EP738510. Fluvastatin may be prepared according to the method disclosed in European Patent Application
Publication No. EP363934. Dihydrocompactin may be prepared according to the method disclosed in U.S. 4,450,171.
Atorvastatin may be prepared according to the methods disclosed in U.S. 4,681,893 and U.S. 5,273,995. Bervastatin,
as shown in formula Il below, may be prepared according to the methods disclosed in U.S. Patent No. 5,082,859. NK-
104, as shown in formula Il below, may be prepared by the methods disclosed in U.S. Patent No. 5,102,888. ZD-4522,
shown in formula IV below, may be prepared by the methods disclosed in U.S. Patent No. 5,260,440.
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(v)

Caz“.

[0049] It will be recognized that certain of the above bone resorption inhibiting polyphosphonates and statins contain
either a free carboxylic acid or a free amine group as part of the chemical structure. Further, certain polyphosphonates
and statins within the scope of this invention contain lactone moieties, which exist in equilibrium with the free carboxylic
acid form. These lactones can be maintained as carboxylates by preparing pharmaceutically acceptable salts of the
lactone. Thus, this invention includes pharmaceutically acceptable salts of those carboxylic acids or amine groups.
The expression "pharmaceutically acceptable salts" includes both pharmaceutically acceptable acid addition salts and
pharmaceutically acceptable cationic salts. "Pharmaceutically acceptable salts" further include mutual salts formed
between statins and polyphosphonates. The expression "pharmaceutically-acceptable cationic salts" is intended to
define but is not limited to such salts as the alkali metal salts, (e.g. sodium and potassium), alkaline earth metal salts
(e.g. calcium and magnesium), aluminum salts, ammonium salts, and salts with organic amines such as benzathine
(N,N'-dibenzylethylenediamine), choline, diethanolamine, ethylenediamine, meglumine (N-methylglucamine),
benethamine (N-benzylphenethylamine), diethylamine, piperazine, tromethamine (2-amino-2-hydroxymethyl-1,3-pro-
panediol) and procaine. The expression "pharmaceutically-acceptable acid addition salts" is intended to define but is
not limited to such salts as the hydrochloride, hydrobromide, sulfate, hydrogen sulfate, phosphate, hydrogen phos-
phate, dihydrogenphosphate, acetate, succinate, citrate, methanesulfonate (mesylate) and p-toluenesulfonate (to-
sylate) salts.

[0050] The pharmaceutically-acceptable cationic salts of statins and polyphosphonates containing free carboxylic
acids may be readily prepared by reacting the free acid form of the statin and/or polyphosphonate with an appropriate
base, usually one equivalent, in a co-solvent. Typical bases are sodium hydroxide, sodium methoxide, sodium ethoxide,
sodium hydride, potassium methoxide, magnesium hydroxide, calcium hydroxide, benzathine, choline, diethanolamine,
piperazine and tromethamine. The salt is isolated by concentration to dryness or by addition of a non-solvent. In many
cases, salts are preferably prepared by mixing a solution of the acid with a solution of a different salt of the cation
(sodium or potassium ethylhexanoate, magnesium oleate), employing a solvent (e.g., ethyl acetate) from which the
desired cationic salt precipitates, or can be otherwise isolated by concentration and/or addition of a non-solvent. In
this manner, mutual salts of the statins may also be prepared with polyphosphonates.

[0051] The pharmaceutically acceptable acid addition salts of statins and polyphosphonates containing free amine
groups may be readily prepared by reacting the free base form of the statin and/or polyphosphonate with the appropriate
acid. When the salt is of a monobasic acid (e.g., the hydrochloride, the hydrobromide, the p-toluenesulfonate, the
acetate), the hydrogen form of a dibasic acid (e.g., the hydrogen sulfate, the succinate) or the dihydrogen form of a
tribasic acid (e.g., the dihydrogen phosphate, the citrate), at least one molar equivalent and usually a molar excess of
the acid is employed. However when such salts as the sulfate, the hemisuccinate, the hydrogen phosphate or the
phosphate are desired, the appropriate and exact chemical equivalents of acid will generally be used. The free base
and the acid are usually combined in a co-solvent from which the desired salt precipitates, or can be otherwise isolated
by concentration and/or addition of a non-solvent. Mutual salts of statins and polyphosphonates can be similarly pre-
pared in this manner: For example, the mutual salt of atorvastatin and alendronic acid.

[0052] One of ordinary skill in the art will recognize that certain bone resorption inhibiting polyphosphonates and
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statins of this invention will contain one or more atoms which may be in a particular stereochemical, tautomeric, or
geometric configuration, giving rise to stereoisomers, tautomers and configurational isomers. All such isomers and
mixtures thereof are included in this invention. Hydrates and solvates of the compounds of this invention are also
included.

[0053] The subject invention also includes isotopically-labeled bone resorption inhibiting polyphosphonates and stat-
ins, which are structurally identical to those disclosed above, but for the fact that one or more atoms are replaced by an
atom having an atomic mass or mass number different from the atomic mass or mass number usually found in nature.
Examples of isotopes that can be incorporated into compounds of the invention include isotopes of hydrogen, carbon,
nitrogen, oxygen, phosphorous, sulfur, fluorine and chlorine, such as 2H, 3H, 13C, 14C, 15N, 180, 170, 31p, 32p, 355, 18F
and 36Cl, respectively. Compounds of the present invention, derivatives thereof, and pharmaceutically acceptable salts
of said compounds and of said derivatives which contain the aforementioned isotopes and/or other isotopes of other
atoms are within the scope of this invention. Certain isotopically-labeled compounds of the present invention, for example
those into which radioactive isotopes such as 3H and 14C are incorporated, are useful in drug and/or substrate tissue
distribution assays. Tritiated, i.e., 3H, and carbon-14, i.e., 14C, isotopes are particularly preferred for their ease of prep-
aration and detectability. Further, substitution with heavier isotopes such as deuterium, i.e., 2H, may afford certain ther-
apeutic advantages resulting from greater metabolic stability, for example increased in vivo hali-life or reduced dosage
requirements and, hence, may be preferred in some circumstances. Isotopically labeled compounds of this invention
and derivatives thereof can generally be prepared by carrying out known or referenced procedures and by substituting
a readily available isotopically labeled reagent for a non-isotopically labeled reagent.

[0054] Those of ordinary skill in the art will recognize that physiologically active compounds which have accessible
hydroxy groups are frequently administered in the form of pharmaceutically acceptable esters. The compounds of this
invention can be effectively administered as an ester, formed on the hydroxy groups, just as one skilled in pharmaceu-
tical chemistry would expect. It is possible, as has long been known in pharmaceutical chemistry, to adjust the rate or
duration of action of the compound by appropriate choices of ester groups.

[0055] Certain ester groups are preferred as constituents of the compounds of this invention. The statins and/or
compounds of formulall, 11, 1l or IV may contain ester groups at various positions as defined herein above, where these
groups are represented as -COOR®, R9is C -Cy, alkyl, C4 -C5 chloroalkyl, C4 -C3 fluoroalkyl, C5 -C cycloalkyl, phenyl,
or phenyl mono- or disubstituted with C, -C, alkyl, C4 -C, alkoxy, hydroxy, nitro, chloro, fluoro or tri(chloro or fluoro)
methyl.

[0056] As used herein, the term "effective amount" means an amount of compound of the compositions, kits and
methods of the present invention that is capable of treating the symptoms of the described conditions. The specific
dose of a compound administered according to this invention will, of course, be determined by the particular circum-
stances surrounding the case including, for example, the compound administered, the route of administration, the state
of being of the patient, and the severity of the condition being treated.

[0057] The dose of a compound of this invention to be administered to a subject is rather widely variable and subject
tothe judgement of the attending physician. It should be noted that it may be necessary to adjust the dose of acompound
when it is administered in the form of a salt, such as a laureate, the salt forming moiety of which has an appreciable
molecular weight.

[0058] The following dosage amounts and other dosage amounts set forth elsewhere in this description and in the
appendant claims are for an average human subject having a weight of about 65 kg to about 70 kg. The skilled prac-
titioner will readily be able to determine the dosage amount required for a subject whose weight falls outside the 65
kg to 70 kg range, based upon the medical history of the subject and the presence of diseases, e.g., diabetes, in the
subject. Calculation of the dosage amount for other forms of the free base form such as salts or hydrates is easily
accomplished by performing a simple ratio relative to the molecular weights of the species involved.

[0059] In general, in accordance with this invention, representative statins are administered in the following daily
dosage amounts:

simvastatin, generally about 2.5 mg to about 160 mg and preferably about 10 mg to about 40 mg;
pravastatin, generally about 2.5 mg to about 160 mg and preferably about 10 mg to about 40 mg;
cerivastatin, generally about 25ug to about 5 mg and preferably about 1 mg to about 3.2 mg;
fluvastatin, generally about 2.5 mg to about 160 mg and preferably about 20 mg to about 80 mg;
lovastatin, generally about 2.5 mg to about 160 mg and preferably about 10 mg to about 80 mg; and
atorvastatin, generally about 2.5 mg to about 160 mg and preferably about 10 mg to about 80 mg.

[0060] In general, the pharmaceutical compositions will include a bone resorption inhibiting polyphosphonate as a
first active ingredient and a statin as a second active ingredient in combination with a pharmaceutically acceptable
vehicle, such as saline, buffered saline, 5% dextrose in water, borate-buffered saline containing trace metals or the
like. Formulations may further include one or more excipients, preservatives, solubilizers, buffering agents, lubricants,
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fillers, stabilizers, etc. Methods of formulation are well known in the art and are disclosed, for example, in Remington's
Pharmaceutical Sciences, Mack Publishing Company, Easton, Pa., 19th Edition (1995). Pharmaceutical compositions
for use within the present invention can be in the form of sterile, non-pyrogenic liquid solutions or suspensions, coated
capsules, suppositories, lyophilized powders, transdermal patches or other forms known in the art. The oral composi-
tions may also include an H, histamine receptor blocker and/or a proton pump inhibitor. Local administration may be
by injection at the site of injury or defect, or by insertion or attachment of a solid carrier at the site, or by direct, topical
application of a viscous liquid, or the like. For local administration, the delivery vehicle preferably provides a matrix for
the growing bone or cartilage, and more preferably is a vehicle that can be absorbed by the subject without adverse
effects.

[0061] The active ingredient compounds are known to be absorbed from the alimentary tract, and so it is usually
preferred to administer acompound orally for reasons of convenience. However, the compounds may equally effectively
be administered percutaneously, locally at the site of injury or as suppositories for absorption by the rectum or vagina,
if desired in a given instance. All of the usual types of compositions may be used, including tablets, chewable tablets,
capsules, solutions, parenteral solutions, troches, suppositories and suspensions. Compositions are formulated to
contain a daily dose, or a convenient fraction of daily dose, in a dosage unit, which may be a single tablet or capsule
or convenient volume of a liquid.

[0062] Capsules are prepared by mixing the compound or compounds with a suitable diluent and filling the proper
amount of the mixture in capsules. The usual diluents include inert powdered substances such as starch of many
different kinds, powdered cellulose, especially crystalline and microcrystalline cellulose, sugars such as fructose, man-
nitol and sucrose, grain flours and similar edible powders.

[0063] Tablets are prepared by direct compression, by wet granulation, or by dry granulation. Their formulations
usually incorporate diluents, binders, lubricants and disintegrators as well as the compound or compounds. Typical
diluents include, for example, various types of starch, lactose, mannitol, kaolin, calcium phosphate or sulfate, inorganic
salts such as sodium chloride and powdered sugar. Powdered cellulose derivatives are also useful. Typical tablet
binders are substances such as starch, gelatin and sugars such as lactose, fructose, glucose and the like. Natural and
synthetic gums are also convenient, including acacia, alginates, methylcellulose, polyvinylpyrrolidine and the like. Pol-
yethylene glycol, ethylcellulose and waxes can also serve as binders.

[0064] A lubricant may be necessary in a tablet formulation to prevent the tablet and punches from sticking in the
die. The lubricant is chosen from such slippery solids as talc, magnesium and calcium stearate, stearic acid and hy-
drogenated vegetable oils.

[0065] Tabletdisintegrators are substances which swell when wetted to break up the tablet and release the compound
or compounds. They include starches, clays, celluloses, algins and gums, more particularly, corn and potato starches,
methylcellulose, agar, bentonite, wood cellulose, powdered natural sponge, cation-exchange resins, alginic acid, guar
gum, citrus pulp and carboxymethylcellulose, for example, may be used as well as sodium lauryl sulfate.

[0066] Tablets are often coated with sugar as a flavor and sealant, or with film-forming protecting agents to modify
the dissolution properties of the tablet. The compounds may also be formulated as chewable tablets, by using relatively
large amounts of pleasant-tasting substances such as mannitol in the formulation, as is now well-established in the art.
[0067] When it is desired to administer a compound as a suppository, the typical bases may be used. Cocoa butter
is a traditional suppository base, which may be modified by addition of waxes to raise its melting point slightly. Water-
miscible suppository bases comprising, particularly, polyethylene glycols of various molecular weights are in wide use.
[0068] The effect of the compounds may be delayed or prolonged by proper formulation. For example, a slowly
soluble pellet of the compound may be prepared and incorporated in atablet or capsule. The technique may be improved
by making pellets of several different dissolution rates and filling capsules with a mixture of the pellets. Tablets or
capsules may be coated with a film which resists dissolution for a predictable period of time. Even the parenteral
preparations may be made long-acting by dissolving or suspending the compound or compounds in oily or emulsified
vehicles which allow dispersion slowly in the serum.

[0069] The combinations of this invention may be administered in a controlled release formulation such as a slow
release or a fast release formulation. Such controlled release formulations of the combination of this invention may be
prepared using methods well known to those skilled in the art. The method of administration will be determined by the
attendant physician or other person skilled in the art after an evaluation of the subject's condition and requirements.
[0070] The term "prodrug" means compounds that are transformed in vivo to yield a compound of the present inven-
tion. The transformation may occur by various mechanisms, such as through hydrolysis in blood. A good discussion
of the use of prodrugs is provided by T. Higuchi and W. Stella, "Pro-drugs as Novel Delivery Systems," Vol. 14 of the
A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American Pharmaceu-
tical Association and Pergamon Press, 1987. The term, "prodrug" also encompasses mutual prodrugs in which one or
more statins are combined with one or more polyphosphonates in a single molecule that may then undergo transfor-
mation to yield the statins and polyphosphonates of the present invention.

[0071] For example, if a compound of the present invention contains a carboxylic acid functional group, a prodrug
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can comprise an ester formed by the replacement of the hydrogen atom of the acid group with a group such as (Cy-
Cg)alkyl, (C5-Cyp)alkanoyloxymethyl, 1-(alkanoyloxy)ethyl having from 4 to 9 carbon atoms, 1-methyl-1-(alkanoyloxy)-
ethyl having from 5 to 10 carbon atoms, alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, 1-(alkoxycarbo-
nyloxy)ethyl having from 4 to 7 carbon atoms, 1-methyl-1-(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms,
N-(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, 1-(N-(alkoxycarbonyl)amino)ethyl having from 4 to
10 carbon atoms, 3-phthalidyl, 4-crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(C4-Cy)alkylamino(C,-Cjz)alkyl
(such as B-dimethylaminoethyl), carbamoyl-(C4-Cy)alkyl, N,N-di(C4-C,)alkylcarbamoyl-(C4-Cy)alkyl and piperidino-,
pyrrolidino- or morpholino(C5-Cg)alkyl.

[0072] Similarly, if a compound of the present invention comprises an alcohol functional group, a prodrug can be
formed by the replacement of the hydrogen atom of the alcohol group with a group such as (C4-Cg)alkanoyloxymethyl,
1-((C4-Cg)alkanoyloxy)ethyl, 1-methyl-1-((C4-Cg)alkanoyloxy)ethyl, (C,-Cg)alkoxycarbonyloxymethyl, N-(C4-Cg)
alkoxycarbonylaminomethyl, succinoyl, (C4-Cg)alkanoyl, a-amino(C,-C )alkanoyl, arylacyl and a-aminoacyl, or a-ami-
noacyl-o-aminoacyl, where each a-aminoacyl group is independently selected from the naturally occurring L-amino
acids, P(O)(OH),, -P(O)(O(C-Cg)alkyl), or glycosyl (the radical resulting from the removal of a hydroxyl group of the
hemiacetal form of a carbohydrate).

[0073] If a compound of the present invention comprises an amine functional group, a prodrug can be formed by the
replacement of a hydrogen atom in the amine group with a group such as RX-carbonyl, RXO-carbonyl, NRXRX'-carbony!
where RX and RX' are each independently ((C4-Cyg)alkyl, (C5-C;)cycloalkyl, benzyl, or RX-carbonyl is a natural a-
aminoacyl or natural a-aminoacyl-natural a-aminoacyl, -C(OH)C(O)OYX wherein (YX is H, (C4-Cg)alkyl or benzyl), -C
(OYX0) YXT wherein YX0 is (C4-C,) alkyl and YX1is ((C4-Cg)alkyl, carboxy(C4-Cg)alkyl, amino(C4-C,)alkyl or mono-N-
or di-N,N-(C4-Cg)alkylaminoalkyl, -C(YX2) YX3 wherein YX2 is H or methyl and YX3 is mono-N- or di-N,N-(C4-Cg)
alkylamino, morpholino, piperidin-1-yl or pyrrolidin-1-yl.

[0074] Advantageously, the present invention also provides kits for use by a consumer for promoting bone formation
and/or preventing bone loss and/or treating atherosclerosis. The kits comprise a) a pharmaceutical composition com-
prising a bone resorption inhibiting polyphosphonate and a pharmaceutically acceptable carrier, vehicle or diluent; b)
a pharmaceutical composition comprising a statin and a pharmaceutically acceptable carrier, vehicle or diluent; and,
optionally, c) instructions describing a method of using the pharmaceutical compositions for promoting bone formation
and/or preventing bone loss and/or treating atherosclerosis. The polyphosphonate and the statin contained in the kit
may be optionally combined in the same pharmaceutical composition.

[0075] A "kit" as used in the instant application includes a container for containing the pharmaceutical compositions
such as a divided bottle or a divided foil packet. The container can be in any conventional shape or form as known in
the art which is made of a pharmaceutically acceptable material, for example a paper or cardboard box, a glass or
plastic bottle or jar, a re-sealable bag (for example, to hold a "refill" of tablets for placement into a different container),
or a blister pack with individual doses for pressing out of the pack according to a therapeutic schedule. The container
employed can depend on the exact dosage form involved, for example a conventional cardboard box would not gen-
erally be used to hold a liquid suspension. It is feasible that more than one container can be used together in a single
package to market a single dosage form. For example, tablets may be contained in a bottle which is in turn contained
within a box.

[0076] An example of such a kit is a so-called blister pack. Blister packs are well known in the packaging industry
and are being widely used for the packaging of pharmaceutical unit dosage forms (tablets, capsules, and the like).
Blister packs generally consist of a sheet of relatively stiff material covered with a foil of a preferably transparent plastic
material. During the packaging process, recesses are formed in the plastic foil. The recesses have the size and shape
of individual tablets or capsules to be packed or may have the size and shape to accommodate multiple tablets and/
or capsules to be packed. Next, the tablets or capsules are placed in the recesses accordingly and the sheet of relatively
stiff material is sealed against the plastic foil at the face of the foil which is opposite from the direction in which the
recesses were formed. As a result, the tablets or capsules are individually sealed or collectively sealed, as desired, in
the recesses between the plastic foil and the sheet. Preferably the strength of the sheet is such that the tablets or
capsules can be removed from the blister pack by manually applying pressure on the recesses whereby an opening
is formed in the sheet at the place of the recess. The tablet or capsule can then be removed via said opening.
[0077] It maybe desirable to provide a written memory aid, where the written memory aid is of the type containing
information and/or instructions for the physician, pharmacist or subject, e.g., in the form of numbers next to the tablets
or capsules whereby the numbers correspond with the days of the regimen which the tablets or capsules so specified
should be ingested or a card which contains the same type of information. Another example of such a memory aid is
a calendar printed on the card e.g., as follows "First Week, Monday, Tuesday,"... etc.... "Second Week, Monday, Tues-
day,..." etc. Other variations of memory aids will be readily apparent. A "daily dose" can be a single tablet or capsule
or several tablets or capsules to be taken on a given day. Also a daily dose of one or more component(s) of the kit can
consist of one tablet or capsule while a daily dose of another one or more component(s) of the kit can consist of several
tablets or capsules.
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[0078] Another specific embodiment of a kit is a dispenser designed to dispense the daily doses one at a time in the
order of their intended use. Preferably, the dispenser is equipped with a memory-aid, so as to further facilitate compli-
ance with the regimen. An example of such a memory-aid is a mechanical counter which indicates the number of daily
doses that has been dispensed. Another example of such a memory-aid is a battery-powered micro-chip memory
coupled with a liquid crystal readout, or audible reminder signal which, for example, reads out the date that the last
daily dose has been taken and/or reminds one when the next dose is to be taken.

[0079] Based on a reading of the present description and claims, certain modifications to the compositions and
methods described herein will be apparent to one of ordinary skill in the art. The claims appended hereto are intended
to encompass these modifications.

[0080] All references and patents cited herein are incorporated by reference.

EXAMPLES

Example 1: Effect of Bone Resorption Inhibiting Polyphosphonates and Statins in the Ovariectomized Rat Model: A
Model of Post-Menopausal Osteoporosis.

[0081] Inwomen, estrogen deficiency during the menopause results in increased bone turnover leading to bone loss.
Ovariectomy in rats produces estrogen deficiency and increased bone turnover leading to trabecular bone loss similar
to that observed in post-menopausal women (Kalu, D.N., Bone and Mineral 1991;15:175; Frost, H.M., Jee W.S.S,
Bone and Mineral 1992;18:227; Wronski, T.J., Yen, C-F, Cells Materials 1991;(suppl. 1):69). The OVX rat is thus an
appropriate model to evaluate compounds for the prevention and treatment of post-menopausal osteoporosis. The
ability of bone resorption inhibiting polyphosphonates and statins alone and in combination to inhibit estrogen deficiency
bone loss is assessed in OVX rats, since ovariectomy causes significant bone loss in the lumbar vertebrae, proximal
tibia, and distal femoral metaphyses (Ke, H.Z., et al., Endocrin 1995;136:2435; Chen, H.K,, et al., J Bone Miner Res
1995:10:1256).

[0082] Seventy-five day old female Sprague Dawley rats (weight range of 225 to 275 g) are obtained from Charles
River Laboratories (Portage, Mich.). They are housed in groups of 3 and have ad libitum access to food (calcium
content approximately 1%) and water. Room temperature is maintained at 22.2° + 1.7°C. with a minimum relative
humidity of 40%. The photoperiod in the room is 12 hours light and 12 hours dark. One week after arrival, the rats
undergo bilateral ovariectomy under anesthesia (44 mg/kg Ketamine™ and 5 mg/kg Xylazine™ (Butler, Indianapolis,
Ind.) administered intramuscularly). Treatment with vehicle or the test compositions is initiated either on the day of
surgery following recovery from anesthesia or 35 days following the surgery. The rats are treated either with vehicle
containing bone resorption inhibiting polyphosphonate or statin or bone resorption inhibiting polyphosphonate and
statin or with vehicle only. Oral dosage is by gavage in 0.5 mL of pH-adjusted 1% carboxymethylcellulose (CMC). Body
weight is determined at the time of surgery and weekly during the study, and the dosage is adjusted with changes in
body weight. Vehicle-treated ovariectomized (OVX) rats and non-ovariectomized (intact) rats are evaluated in parallel
with each experimental group to serve as negative and positive controls. The rats are treated daily for 35 days (6 rats
per treatment group) and sacrificed by decapitation on the 36th day. The 35-day time period is sufficient to allow maximal
reduction in bone density, measured as described below. At the time of sacrifice, the uteri are removed, dissected free
of extraneous tissue, and the fluid contents are expelled before determination of wet weight in order to confirm estrogen
deficiency associated with complete ovariectomy. Uterine weight is routinely reduced about 75% in response to ova-
riectomy. The uteri are then placed in 10% neutral buffered formalin to allow for subsequent histological analysis.
[0083] Calcein at 10 mg/kg is injected s.c. to all rats 12 and 2 days before necropsy as a fluorochrome bone marker
to measure bone dynamic histomorphometric parameters. The effects of polyphosphonate, statin and combination
polyphosphonate and statin on the following end points are determined: (a) serum osteocalcin, a biochemical marker
of bone turnover, (b) bone mineral density of lumbar vertebrae and distal femoral metaphyses, (c) bone histomorphom-
etry of fifth lumbar vertebral body and proximal tibial metaphyses.

[0084] Forthe measurement of the endpoints, serum osteocalcin concentration is determined by radioimmunoassay
assays known in the art, and bone mineral content (BMC) and bone mineral density (BMD) are measured by standard
procedures as described below:

[0085] The first to the sixth lumbar vertebrae from each rat are removed during necropsy. These were then scanned
ex vivo using dual-energy X-ray absorptiometry. The scan images are analyzed, and bone area, BMC, and BMD of
whole lumbar vertebrae (WLV), and LV1 through LV6 is determined.

[0086] Using dual-energy X-ray absorptiometry, the right femur of each rat is scanned ex vivo. Bone mineral density
(BMD) of the distal femoral metaphyses (second 0.5 cm from the distal end of femur) and the proximal femur (the first
0.5 cm from the proximal end of femur, which contains the femoral head, neck, and greater trochanter) is determined.
In order to determine the effects of polyphosphonates and statins on long bone metaphyses, histomorphometric anal-
yses are performed on the proximal tibiae.
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Example 2: Reduction of Cholesterol levels of 0.2% Cholesterol-Fed New-Zealand White Rabbits

[0087] New Zealand White rabbits (female, aged 3-4 months, weighing less than 3 Kg), six in each group, are fed a
control diet of 0.2% cholesterol (100 g rabbit chow daily containing 0.2 g cholesterol) or a diet of 0.2% cholesterol and
a pharmaceutical composition containing a bone resorption inhibiting polyphosphonate or a diet of 0.2% cholesterol
and a pharmaceutical composition containing a statin or a diet of 0.2% cholesterol and a pharmaceutical composition
containing a bone resorption inhibiting polyphosphonate and a statin at a dose equivalent to the doses of the polyphos-
phonate and statin administered to the groups receiving diet containing only polyphosphonate and only statin. After
56 days, blood is collected from the rabbits and plasma and/or serum cholesterol levels are determined using the
enzymatic method of Mao, et al., Clin.Chem. (1983) 29: 1890-1897.

Claims
1. A pharmaceutical composition comprising:

(a) a polyphosphonate or an optical or geometric isomer thereof; or a pharmaceutically acceptable salt, N-
oxide, ester, quaternary ammonium salt, or prodrug of either; and

(b) a statin or an optical or geometric isomer thereof; or a pharmaceutically acceptable salt, N-oxide, ester,
quaternary ammonium salt or prodrug of either.

2. Apharmaceutical composition as claimed in claim 1 wherein the ployphosphonate is alendronic acid, alendronate,
cimadronate, clodronic acid, clodronate, 1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1,1-bisphosphonic acid, etidron-
ic acid, ibandronate, neridronate, olpadronate, pamidronate, piridronate, risedronate, tiludronate or zolendronate.

3. Apharmaceutical composition as claimed in either of claims 1 and 2 wherein the statin is simvastatin, pravastatin,
cerivastatin, mevastatin, fluindostatin, velostatin, fluvastatin, dalvastatin, dihydrocompactin, compactin, lovastatin,
atorvastatin, bervastatin, NK-104 or ZD-4522.

4. A pharmaceutical composition as claimed in any preceding claim wherein the polyphosphonate is alendronate.
5. A pharmaceutical composition as claimed in any preceding claim wherein the statin is atorvastatin.

6. A pharmaceutical composition as claimed in claim 1 wherein the polyphosphonate is alendronate sodium or a
hydrate thereof and said statin is atorvastatin hemicalcium salt or a hydrate thereof.

7. A pharmaceutical composition as claimed in any preceding claim further comprising an H, histamine receptor
antagonist or a proton pump inhibitor or an optical or geometric isomer thereof; or a pharmaceutically acceptable
salt, N-oxide, ester, quaternary ammonium salt, or prodrug thereof.

8. A pharmaceutical composition as claimed in any one of claims 1 to 7 for use as a medicament.

9. The use of apharmaceutical composition, as claimed in any one of claims 1 to 7 in the manufacture of a medicament
for promoting bone formation, preventing bone loss or treating atherosclerosis or any combination thereof.

10. A kit for use by a consumer to promote bone formation, prevent bone loss or treat atherosclerosis, or any combi-
nation thereof, said kit comprising

(a) a polyphosphonate or an optical or geometric isomer thereof; or a pharmaceutically acceptable salt, N-
oxide, ester, quaternary ammonium salt, or prodrug of either; and

(b) a statin or an optical or geometric isomer thereof; or a pharmaceutically acceptable salt, N-oxide, ester,
quaternary ammonium salt or prodrug of either; and, optionally,

(c) instructions describing a method of using the polyphosphonate and statin to promote bone formation, pre-
vent bone loss or treat atherosclerosis, or any combination thereof.

11. Akit as claimed in claim 10 which further comprises an H, histamine receptor antagonist or a proton pump inhibitor
or an optical or geometric isomer thereof; or a pharmaceutically acceptable salt, N-oxide, ester, quaternary am-
monium salt, or prodrug thereof.
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12. A kit as claimed in claim 10 wherein said polyphosphonate and/or statin is as defined in any one of claims 2 to 6.
13. A product containing

(a) a polyphosphonate or an optical or geometric isomer thereof; or a pharmaceutically acceptable salt, N-
oxide, ester, quaternary ammonium salt, or prodrug of either; and

(b) a statin or an optical or geometric isomer thereof; or a pharmaceutically acceptable salt, N-oxide, ester,
quaternary ammonium salt or prodrug of either; as a combined preparation for simultaneous, separate or
sequential use to promote bone formation, prevent bone loss or treat atherosclerosis, or any combination
thereof.

14. The use of
(a) a polyphosphonate or an optical or geometric isomer thereof; or a pharmaceutically acceptable salt, N-
oxide, ester, quaternary ammonium salt, or prodrug of either; and
(b) a statin or an optical or geometric isomer thereof; or a pharmaceutically acceptable salt, N-oxide, ester,

quaternary ammonium salt or prodrug of either;

for the manufacture of a medicament for simultaneous, separate or sequential use to promote bone formation,
prevent bone loss or treat atherosclerosis, or any combination thereof.
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Exhibit shown or demonstration conducted: [] Yes ] No.
If Yes, brief description:

Issues Discussed []101 [J112 [J102 []103 [X]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...)

Applicant called and inquired about form PTO-326, on which a box was checked that Applicant's request to not have a
first-action interview is acknowledqged. Applicant did wish to have an interview, and was further calling to schedule
one. The Examiner indicated that she inadvertently checked that box, not seeing the word "not", and that she is
treating the application as filed under the first action interview program, which will be clarified for the record with the
instant interview summary. An interview date of August 12,2013 at 4PM EST was scheduled. .

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
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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. Itis 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

— Anindication 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 States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O.Box 1450
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13/894,244 05/14/2013 Herriot Tabuteau 1958603.00021 1033
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EXAMINER
K&L Gates LLP
1 Park Plaza IVANOVA, SVETLANA M
Twelith Floor ART UNIT PAPER NUMBER
IRVINE, CA 92614 | | |
1627
| NOTIFICATION DATE | DELIVERY MODE |
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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):

chicago.patents@klgates.com
maria.nadal @klgates.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
. . . 13/894,244 TABUTEAU, HERRIOT
Applicant-Initiated Interview Summary i i
Examiner Art Unit
SVETLANA M. IVANOVA 1627

All participants (applicant, applicant’s representative, PTO personnel):

(1) SVETLANA M. IVANOVA. 3) .

(2) BRENT JOHNSON. ) .

Date of Interview: 12 August 2013.

Type: [X Telephonic [ Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [X] Yes 1 No.
If Yes, brief description: see attached fax.

Issues Discussed []101 [112 X102 [X]103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: all pending claims in general.

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...)

Applicant sent a fax shortly before the interview on which Applicant had largely premised its arguments.

Re: Fox, Applicant pointed to a plot on page 3/ 23 of the fax. Applicant claimed to have plotted data on reversal of
hyperalgesia with a subcutaneous zoledronic acid formulation of Fax versus oral formulation made by the Applicant.
Applicant believed this plot to show unexpected results.

The Examiner questioned why: 1) Applicant is presenting an arqgument on unexpected results, when Applicant has
102(b) rejections; 2) Applicant is comparing a subcutaneous to an oral formulation, when Fox specifically teaches also
an oral formulation, e.q. [071]): 3) Applicant is presenting an argument on method of treatment,_ when Applicant's
claims are directed to a composition.

Applicant indicated that it will consider amending claim 40 with a limitation, such as in claim 46, so as to overcome the
anticipation rejection. The Examiner responded that per Chandler, quidelines for labeling of unit dosage forms are
very well known in the pharmaceutical arts based on which this will create at least a very strong obviousness rejection.

Applicant next pointed to Applicant's submissions to the Committee for Orphan Medicinal Products, wherein Applicant
applied for an oral formulation, but only relied on data from the prior art on i.v. administration, to which 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 an expert on FDA
submissions. it did not seem suprising that the committee would like to see data with the specific product in the
application, and not with some other product. For instance, considerations would include issues of pharmacokinetics,
eic. between the different routes of administration. Rather, Applicant would need to address that oral formulations of
zoledronic acid were already taught in the art. Applicant's next step will be fo respond formally to the office action in

writing. ..
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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 hot agreement was reached on the issues raised.

[ Attachment

/S. M. L./
Examiner, Art Unit 1627

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20130812
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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. Itis 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

— Anindication 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)

Itis 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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To: 'Examiner Svetlana Ivanova Page 1 of 23 ZO13-08-1=2 11:25:40 PDT 19496234452 From: Brent Johnson

K&L|GATES FAX

Date 2013-08-12 11:25:26 PDT
To '‘Examiner Svetlana Ivanova
Company/Firm USPTO

Fax 15712704277

From Brent Johnson

Subject Today's Interview
Comments:

Dear Examiner lvanova,

Please see the attached materials that | would like to discuss during today's interview.
There is no need to review it ahead of time.

Best regards,

Brent Johnson

[http:/Awww kigates.com/FCWSite/email_images/KLG_Logo_Boxed_Gray RGB_128x
31.jpgl<http:/Mww Kigates.com/>

Brent A. Johnson, Ph.D.

Registered Patent Attorney

K&L Gates LLP

1 Park Plaza

Twelfth Floor

Irvine, CA 92614

Phone: (949)623-3576

Fax: (949) 623-4483

brent.johnson@klgates.com<mailto:brent. johnson@klgates.com=
www. Klgates.com<http:/mww kigates.com/>

This electronic message contains information from the law firm of K&L Gates LLP.
The contents may be privileged and confidential and are intended for the use of the
intended addressee(s) only. If you are not an intended addressee, note that any
disclosure, copying, distribution, or use of the contents of this message is prohibited.
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To: 'Examiner Svetlana lvanova Page 2 of 23 ZO13-08-1=2 11:25:40 PDT 192496234452 From: Brent Johnson

If you have received this e-mail in error, please contact me at
brent.johnson@klgates.com.

IMPORTANT: The materials transmitted by this facsimile are sent by a lawyer or his/her agent, and are considered confidential and
are intended only for the use of the individual or entity named. If the addressee is a client, these materials may also be subject to
applicable privileges. If the recipient of these materials is not the addressee, or the employee or agent responsible for the delivery
of these materials to the addressee, please be aware that any dissemination, distribution or copying of this communication is strictly
prohibited. IF you have received this communication in error, please immediately notify us at +1.412.355.6500. We will reimburse
you any costs incurred in connection with this erroneous transmission and your return of these materials. Thank you

-2.
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To: 'Examiner Svetlana Ivanova Page 3 of 235 ZO13-08-1=2 11:25:40 PDT 19496234452 From: Brent Johnson
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To: 'Examiner Svetlana lvanova Page 4 of 235 ZO13-08-1=2 11:25:40 PDT 192496234452 From: Brent Johnson

1

Subject: Review of DRAFT PSO EMA/OD/125/12
From: Diana.Lupescu@ema.europa.eu

htabuteau(@axsome.com, Cinzia. NDiamoi@ema.europa.eu,
To: federica. castellani@ema.europa.eu, Frederique.Dubois@ema.europa.eu,
Diana.Lupescu@ema.europa.eu

Sent: Thu, 7 Mar 2013 12:15:53 +0000
Expiration: Fri, 22 Mar 2013 12:15:53 +0000

Dear Dr Tabuteau,

Further to your application for orphan designation, the Committee for Orphan Medicinal Products
adopted a negative opinion for orphan designation of Zoledronic acid for the treatment of complex
regional pain syndrome on 06 February 2013.

Please find attached the DRAFT Public Summary of Opmion (PSO) related to your application
(EMA/COMP/125/12/draft). This is a summary in understandable language, which has been written to
inform the general public about the reasons that lead to the negative opinion on this orphan designation.
The PSO will be published on the website of the European Medicines Agency.

Please let us know by no later than Wednesday, 13 March 2013, 17:00 hrs, UK time if you consider any
of the information contained in the PSO to be confidential in nature and unsuitable for disclosure to the
public. Also, should you have any additional comments, please make sure that they reach us by the
same date. All comments will be taken into account, but only comments considered relevant by the
Agency will be implemented. If no comments are received by the deadline, the text of the PSO will be
considered to be suitable for publication.

Finally, could you please confirm that the sponsor’s contact details as included in the PSO under ‘For
more information’are correct and provide us with a corporate email address. In the absence of this
information, the email address <htabuteau(@axsome.com=> will be used as contact point.

Please do not hesitate to contact me should you require any further clarification.

Yours sincerely,
Diana

Diana Lupescu

Medical Information Sector

European Medicines Agency | 7 Westferry Circus | Canary Wharf | London E14 4HB | United Kingdom
Tel. +44 207 418 8314 | Fax +44 (0)20 7523 7129 |

WWW.ema. europa.eu

Filename Type Size

PSO 125-12 Zoledronic acid.doc MS Word Document 134kb

To save the file, click on the file name.

Please click on the button below to confirm that you have successfully downloaded the files in this
package.

. Comfizm g
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To: 'Examiner Svetlana lvanova Page 5 of 23 ZO13-08-1=2 11:25:40 PDT 192496234452 From: Brent Johnson

2

This will be noted in the package sender's tracking log. ”
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To: 'Examiner Svetlana Ivanova Page & of 23 Z015-058-12 11:25:40 PDT 194962534452 From: Brent Johnscon

" EUROPEAN MEDICINES AGENCY

S0 1 ES ! MGEDR PN R HEALTH

EMA/COMP/102965/2013
Committee for Orphan Medicinal Products

Public summary of opinion on orphan designation
Zoledronic acid for the treatment of complex regional pain syndromé

On 6 February 2013, the Committee for Orphan Medicinal Products (COMP) adc )
on the orphan designation application for zoledronic acid for the treatment
syndrome (CRPS). A negative decision was issued by the European Commisgsi

The sponsor applied for orphan designation on the basis of the seri
condition.

The negative opinion was based on the following reasons

2

medicine could plausibly be used in the treatmentipf CRES. The main data provided in support of
the application consisted of a conference ab esmﬁf:ing a study in 24 patients with CRPS
treated with zoledronic acid by injection, b g relevant details that would be necessary for
an in-depth assessment of the results.

administration for the product in«thts, f?pr?:ation.

Requests for designation as an orphah
Absence of orphan designation does not preclude the development of this product, including its use in
clinical trials. A marketing authdrisation can still be obtained if quality, safety and efficacy are

demonstrated.

edicinal product are made for investigational products.

United Kingdom

Telephone: +44 203 6171582
Telefax: +44 208 0432 268
E-mail: htabuteau@axsome.com

i Facsimile
i Website vy

Telaphons
E-meail i
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To: 'Examiner Svetlana Ivanova Page 7 of 23 Z015-058-12 11:25:40 PDT 194962534452 From: Brent Johnscon

For contact details of patients’ organisations whose activities are targeted at rare diseases see:

= Orphanet a database containing information on rare diseases which includes a directory of
patients’ organisations registered in Europe.

= European Organisation for Rare Diseases (EURORDIS), a non-governmental alliance of patient
organisations and individuals active in the field of rare diseases.

[ Field Code Changed ]
. { Field Code Changed E
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To: 'Examiner Svetlana Ivanova Page & of 23 Z015-058-12 11:25:40 PDT 194962534452 From: Brent Johnscon

Pre-submission Meeting Minutes

Sponsor’s template

Sponsor: Axsome Therapeutics Limited
Orphan indication: Complex regional pain syndrome
Active substance: Zoledronic acid

Date of meeting: June 17, 2013

Sponsor participants: Herriot Tabuteau, M.D.
Robert Niecestro, Ph.D.
EMA participants: Dr Segundo Mariz
Dr Stylianos Tsigkos

Dr Laura Fregonese

The opinions expressed during the meeting by EMA staff are personal opinions and these are
not intended to pre-empt any decisions by the COMP, which is the Committee adopting
opinions.

After introduction of the participants from the EMA and the Sponsor, Dr. Tabuteau gave a presentation
which provided a background on the condition, the scientific rationale for the use of zoledronic acid in
complex regional pain syndrome (CRPS), caiculation of the prevalence of the condition in the E.U., and an
update on the development status of the medicinal product. The scientific rationale focused on results of
studies conducted using orally delivered zoledronic acid in the rat tibia fracture model of CRPS.

After the presentation, Drs Mariz, Tsigkos and Fregonese provided feedback and guidance on the
application form and on sections A-E of the Sponsor’s application, and entertained questions from the
Sponsor.

Overall comments

Overall, Drs Mariz, Tsigkos and Fregonese felt that the current application for designation was
significantly improved over the prior application as a result of the inclusion of new animal data.

Dr. Tsigkos started the discussion by reviewing the grounds of the final negative opinion that was
previously received. Dr. Tsigkos stated that the conclusion of the COMP was that 1) the entity was
considered tc be distinct, so therefore appropriate for designation, 2) there exists no satisfactory method
to treat the condition that has been authorised, and 3) the prevalence was below the threshold for
orphan designation in Europe. The only thing that was considered missing was data with the specific
formulation in the specific condition. With the current application, he and his colieagues see that Axsome
now has this data, which significantly improves the application. Consequently, they have good reason to
believe that the application can go through easily this time arocund. This does not pre-empt the final
opinion of the COPMP, which is the result of the view of all Committee members.

Drs Mariz, Tsigkos and Fregonese had suggestions for improving the application and to assure a smooth
review. These suggestions are outlined below.

Page | 1
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To: 'Examiner Svetlana Ivanova Page © of 23 Z015-058-12 11:25:40 PDT 194962534452 From: Brent Johnscon

Application form guidance:
Date of protocol assistance should be clarified.
Sections A to E (scientific supporting document):

Section Al

No suggestions. Classification is ciear. It was accepted before. No reason to believe that it will not be
accepted now.

Section A3

Dr. Tsigkos stated that, going forward, the EMA is trying to make it more explicit that for orphan
applications they would like to see data with the specific product in the application and not with other
formulations.

Resuits of the two animal studies presented in the application now provide the missing data that wouid
allow the committee, based on their personal experience, to go ahead and possibly designate the
medicinal product for the condition,

The clinical studies with 1V zoledronic acid should be mentioned in the current application as they are
supportive and in line with the results from the animai studies, These studies were inciuded in the prior
application.

Dr. Mariz stated that it makes it easier to assess medical plausibility now that Axsome has animal data
with the active substance delivered orally, as opposed to what was presented in the previous application
which was an abstract using an IV formuiation.

Dr. Fregonese stated that the committee previously discussed the relevance of pain as an endpoint in
CRPS and concluded that it was quite relevant. The reduction of edema in the animal model also indicates
an anti-inflammatory effect.

Section A4

This section is well prepared and it was previously acknowledged by the committee that the condition is
debilitating. So this section is fine.

Section B1

The section on prevalence should include a discussion of cases with disease duration greater than one
yvear. Such cases should be accounted for in the application even if they represent a small percentage of
the overaii patient population.

Section D
No comments
Section E2

Paediatric requirements: Sponsor should indicate its plans to consult with the paediatric section office.
Paediatric consultation process is free. Compliance with the Paediatric Investigation Plan (PIP) can confer
a two-year extension to marketing exclusivity.

Scientific advice: Parallel scientific advice with EMA/FDA should be considered after Phase I or Phase II.

Japan orphan designation: Sponsor may want to consider applying to Japan for orphan designation. One
benefit would be scientific advice from the Japanese regulatory body.

Smait to medium enterprise status: Sponsor should apply for small to medium enterprise status, This will
be needed for fee reductions and free scientific advice assuming orphan designation is granted.
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Questions from the Sponsor for EMA staff

Question: Just to be clear, the two animal studies that we submitted and the supportive clinical reports
shouid be adeguate for designation?

Answer: Yes. We cannot talk on behalf of the committee, but we think it is fine, and this is based on our
experience with the committee,
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ROPEAN MEDICINES AGENCTY

SCTERUE MEDNTINGS HEALTH

European Medicines Agency - Science, medicines, health

COMP members

This page lists the current members and alternates of the Committee for Orphan Medicinal Products
(COMP). It lists each person’s:

e contact details;
o curricuium vitae,
« public declaration of interests and confidentiality undertaking.

For more information, see handiing conflicts of interests.

Jump to section:

Members nominated by Member States

Members nominated by the European Commission on the EMEA's recommendation

Patients' organisations

Non-voting COMP members

European Commission representative

General observers

COMP Chair

Name
Bruno Sepodes
National Competent Authority
University of Lisbon
Address
Faculty of Pharmacy, Avenida das Forcas Armadas, 1649 -019 Lisboa, PORTUGAL
Tel,
+351 217 946400
Fax.
+351 217 946470
Email
bsepodes@ff.ui.pt
Downloads
o Curriculum Vitae
» Declaration of Interests

COMP Vice-chair

Name
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Lesley Greene
National Competent Authority
European Organisation for Rare Diseases (Eurordis)
Address
51 The Broadway, Nantwich, Cheshire, CW5 6JH, UNITED KINGDOM
Email
lesley .greene@eurordis.org
Downloads
e Curriculum Vitae
» Declaration of Interests

Austria

Name
Brigitte Blochi-Daum
National Competent Authority
Universitat Wien
Address
Wahringer Girtel 18-20, Allgemeines Krankenhaus Wien, 1090 Wien, AUSTRIA
Tel.
+43 1 404002981
Fax.
+43 1 404002998
Email
brigitte, bloechi-daum@meduniwien.ac.at
Downloads
o Curriculum Vitae
e Declaration of Interests

Name
André Lhoir
National Competent Authority
Federaai Agentschap voor Geneesmiddelen en Gezondheidsproducten - Agence Fédérale des
Médicaments et des Produits de Santé
Address
EUROSTATION gebouw, blok 2, Victor Hortaplein 40 / 40, Batiment EUROSTATION, bioc 2, place
Victor Horta, 40/ 40, B-1060 Brussel - Bruxelies, BELGIUM
Tel.
+32 2 524 8080
Fax.
+32 2 524 8083
Email
Andre Lhoir@afmps.be
Downloads
e Curriculum Vitae
+ Declaration of Interests

Bulgaria

Name
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Irena Bradinova
Title
Genetic Counsellor
National Competent Authority
National Genetic Laboratory, National genetics Department
Address
2 Zdrave str. UHOG "“Maichin dom”, 14th floor, 1431 Sofia, BULGARIA

Tel.

+359 88 8863059
Fax.

+359 29 172469
Email

bradinova@maichindom.com
Downloads
o Curriculum Vitae
e Declaration of Interests

Croatia

Name
Adriana Andri¢
Title
Pharmacovigilance Associate
National Competent Authority
Agencija za Lijekove i Medicinske Proizvode, Division for Safe Use of Medicinal Products and Medical
Devices
Address
Ksaverska cesta 4, 10000 Zagreb, CROATIA
Tel,
+385 1 4884332
Fax.
+385 1 4884110
Email
adriana.andric@halmed. hr
Downloads
e Curriculum Vitae
s Declaration of Interests

Cyprus

Name

Toannis Kkolos
National Competent Authority

Ministry of Health , Pharmaceutical Services
Address

Pharmaceutical Services, 1475 Nicosia, CYPRUS

Tel.

+357 22 608632
Fax.

+357 22 608639
Email

jkkolos@phs.moh.gov.cy
Downloads
o Curriculum Vitae
« Declaration of Interests
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Czech Republic

Name
Katefina Kubéackova
Title
Senior Physician
Nationa!l Competent Authority
University Hospital of Motol, Comprehensive Oncology Centre
Address
V Uvalu 84, 15000 Praha, CZECH REPUBLIC

Tel.

+420 224 434760
Fax.

+420 224 434720
Email

katerina.kubackova@fnmotol.cz
Downloads
o Curriculum Vitae
» Declaration of Interests

Estonia

Name

Vallo Tilimann
National Competent Authority

Tartu University Childrens's Hospital
Address

Lunini 6, 51014 Tartu, ESTONIA

Tel,

+372 7 319500
Fax.

+372 7 319503
Email

vallo fillmann@kliinikum.ee
Downloads
» Curriculum Vitae
« Declaration of Interests

Finland

Name
Veijo Saano
Title
Senior Medical Officer
National Competent Authority
L.agkealan turvallisuus- ja kehittdmiskeskus
Address
Microkatu 1, FI-70210 Kuopio, FINLAND

Tel,

+358 29522 3428
Fax.

+358 29522 3001
Email

veifo.saano@fimea.fi
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Downloads
e Curriculum Vitae
s Dedlaration of Interests

France

Name
Annie Lorence
Nationa! Competent Authority
Agence nationale de sécurité du médicament et des produits de santé
Address
143-147 Bvd Anatole France, 93285 Saint-Denis Cedex, FRANCE
Tel,
+33 1 55873675
Fax.
+33 1 55873672
Emai
annie.lorence@ansm.sante.fr
Downloads
o Curriculum Vitae
+ Declaration of Interests

Germany

Name
Frauke Naumann-Winter
Title
Clinical Assessor
National Competent Authority
Bundesinstitut fir Arzneimittel und Medizinprodukte, 2
Address
Kurt-Georg-Kiesinger-Allee 3, 53175 Bonn, GERMANY
Tel.
+49 228 2073466
Email
naumann@bfarm .de
Downloads
e Curriculum Vitae
o Declaration of Interests

Greece

Name
Nikolaos Sypsas
Title
Assistant Professor
Nationa! Competent Authority
University of Athens, Pathophysiology Department

Address
Medical School, National and Kapodistrian University of Athens, Mikras Asias 75, 11527 Athens,
GREECE

Tel,

+30 210 7462667
Fax.
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+30 210 7462664
Email
nsipsas@med.uoa.gr
Downloads
o Curriculum Vitae
o Declaration of Interests

Hungary

Name
Judit Eggenhofer
National Competent Authority
Gybgyszerészeti és Egészségligyl Minoség- és Szervezetfejlesztési Intézet, Clinical Trials Division
Address
Zrinyi U. 3, 1051 Budapest, HUNGARY
Tel.
+36 1 8869381
Fax.
+36 1 8869474
Email
eqgenhofer.judit@ogyi.hu
Downloads
o Curriculum Vitae
o Declaration of Interests

Ireland

Name
Geraldine QO'Dea
Title
Medical Officer
National Competent Authority
Bord Leigheasra na hEireann
Address
Kevin O'Malley House, The Earlsfort Centre, Earlsfort Terrace, 2 Dublin, IRELAND
Tel.
+353 1 6764971
Fax.
+353 1 6767836
Email
geraldine.odea@imb.ie
Downloads
o Curriculum Vitae
e Declaration of Interests

Italy

Name
Armando Magrelli
Title
Researcher
National Competent Authority
Instituto Superiore di Sanita, National Center for Rare Diseases
Address
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Viale Regina Elena 299, 00161, Rome, ITALY

Tel.

+39 064 9904363
Fax.

+39 064 9904370
Email

armando.magrelli@iss. it
Downloads
e Curriculum Vitae
o Declaration of Interests

Latvia

Name
Dainis Krievins
Title
Vascular and Endovascular surgeon
National Competent Authority
Paula Stradina Kliniska universitates slimnica, Vascular and Endovascular
Address
Pisonu iela 13, LV-1002 Riga, LATVIA

Tel,

+371 670 69604
Fax.

+371 670 69946
Email

Dainis.Krievins@stradini.lv
Downloads
o Curricuium Vitae
» Declaration of Interests

Lithuania

Name

Ausra Matuleviciene
National Competent Authority

Vilnius University Hospital, Medical Genetics Centre
Address

Santariskiu Street 2, 08661 Vilnius, LITHUANIA

Tel.

+370 5 2365196
Fax.

+370 5 2365196
Email

ausra.matuleviciene@santa. it
Downloads
e Curriculum Vitae
« Declaration of Interests

Luxembourg

Name
Henri Metz
Address
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6 Rue Des Eglantiers, 1457 Luxembourg, LUXEMBOURG
Tel.
+352 4 33444
Fax.
+352 4 21809
Email
metzhr@pt.[u
Downloads
e Curriculum Vitae
o Declaration of Interests

Malta

Name
Albert Cilia Vincenti
Title
National Delegate
National Competent Authority
Awtorita dwar iI-Medicini , Medicines Authority
Address
203, Level 3, rue D'Argens, GZR 1368 Gzira, MALTA

Tel,

+356 7944 1707
Fax.

+356 23439161
Email

albert . cilia-vincenti@gov.mt
Downloads
o Curriculum Vitae
» Declaration of Interests

Netherlands

Name
Violeta Stoyanova-Beninska
National Competent Authority
College ter Beoordeling van Geneesmiddelen
Address
Graadt van Roggenweg 500, 3531 AH Utrecht, NETHERLANDS

Tel.

+0031 (0)88 2248269
Fax.

+31 88 2248001
Email

v.stoyanova@chg-meb.ni
Downloads
e Curriculum Vitae
e« Declaration of Interests

Poland

Name
Bozenna Dembowska-Baginska
Nationa! Competent Authority
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Instytut Pomnik Centrum Zdrowia Dziecka
Address
Al. Dzieci Polskich 20, 04-730 Warsaw, POLAND

Tel.

+48 22 815 1774
Fax.

+48 22 815 7575
Email

b.dembowska@czd.pl
Downloads
o Curriculum Vitae
e Declaration of Interests

Portugal

Name

Ana Corréa Nunes
Nationa!l Competent Authority

INFARMED - Autoridade Nacional do Medicamento e Produtos de Salide, 1.P.
Address

Parque de Satide de Lisboa, Avenida do Brasil, 53, 1749-004 Lisboa, PORTUGAL

Tel,

+351 21 7987349
Fax.

+351 21 7987248
Email

ana.nunes@infarmed.pt
Downloads
o Curricuium Vitae
s Declaration of Interests

Romania

Name

Flavia Mirela Saleh
National Competent Authority

Agentia Nationala a Medicamentului si a Dispozitivelor Medicale
Address

Str. Aviator Sandtescu 48, Sector 1, 011478 Bucharest, ROMANIA

Tel.

+402 13171102 383
Fax.

+402 13163497
Email

flavia.saleh@anm.ro
Downloads
e Curriculum Vitae
e« Declaration of Interests

Slovenia

Name
Martin Mozina
Nationa! Competent Authority
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University Medical Centre
Address
Zaloska 7, 1525 Ljubljana, SLOVENIA

Tel.

+386 1 5228619
Fax.

+386 1 4347636
Email

martin.mozina@kcli.si
Downloads
o Curriculum Vitae
e Declaration of Interests

Spain

Name
Josep Torrent - Farneli
National Competent Authority
Hospitaf de la Santa Creu I Sant Pau, Servei de Farmacologia Clinica
Address
Sant Antoni Maria Claret, 167, 08025 Barcelona, SPAIN
Tel.
+34 93 5537633
Email
josep.torrent@uab.es
Downloads
o Curriculum Vitae
s Declaration of Interests

Sweden

Name
Kerstin Westermark
Nationa! Competent Authority
Lakemedelsverket
Address
Dag Hammarskjolds vagen 42, 75103 Uppsala, SWEDEN
Tel,
+46 18 174600
Fax.
+46 18 548566
Email
kerstin.westermark@mpa.se
Downloads
o Curriculum Vitae
e Declaration of Interests

United Kingdom

Name

Daniel O'Connor
National Competent Authority

Medicines and Healthcare products Regulatory Agency
Address
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151 Buckingham Palace Road, Victoria, London, SW1W 9SZ, UNITED KINGDOM
Tel.
+44 20 3080 6305
Email
daniel.oconnor@mhra.gst.gov.uk
Downloads
o Curriculum Vitae
» Declaration of Interests

Members nominated by the Commission on the EMEA's
recommendation

European Commission

Name
Aikaterini Moraiti
National Competent Authority
National Organization for Medicines
Address
284 Mesogeion Avenue, Holargos, 15562 Athens, GREECE

Tel,

+30 210 6507 209
Fax.

+30 210 6547 202
Email

kmoraiti@eof.gr

Downloads
o Curriculum Vitae
» Declaration of Interests

Patients’ organisations

European Organisation for Rare Diseases (Eurordis)

Name

Birthe Byskov Holm
National Competent Authority

European Organisation for Rare Diseases (Eurordis)
Address

Gpngesletten 23, 2950 Vedbask, DENMARK

Tel,

+45 45 894160
Fax.

+45 45 884160
Email

bbh@siaeldnediagnoser.dk

Downloads
e Curriculum Vitae
s Declaration of Interests
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Patients Network for Medical Research and Health (EGAN)

Name

Marie Pauline J. Evers
Nationat Competent Authority

Patients Network for Medical Research and Health (EGAN)
Address

EGAN, 3762 DA Soest, NETHERLANDS

Tel.

+31 30 2916093
Fax.

+31 35 6027440
Email

p.evers@nfk.nl

Downloads
e Curriculum Vitae
» Declaration of Interests

Non-voting COMP members

Iceland

Name

Sigurdur B Thorsteinsson
National Competent Authority

Landspitali University Hospital
Address

Hringbraut, 101 Reykjavik, ICELAND

Tel,

+354 543 6110
Fax.

+354 543 1362
Email

sigbthor@landspitali.is

Downloads
o Curriculum Vitae
o Dedlaration of Interests

Norway

Name
Lars Gramstad
National Competent Authority
Statens legemiddeiverk
Address
Postbox 63, Kalbakken, N-0901 Oslo, NORWAY

Tel,

+47 22 897741
Fax.

+47 22 897799
Emai

Lars. Gramstad@legemiddelverket.no
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Downloads
e Curriculum Vitae
s Dedlaration of Interests

European Commission representative

European Commission

Name
Agnés Mathieu
Title
Policy Officer - Administrator - Pharmacist
Nationai Competent Authority
European Commission
Address
Unit D3 - Pharmaceuticals, DM24 02/137, Rue de la Loi 200, B-1049 Brussels, BELGIUM

Tel.

+32 2299 6320
Fax.

+32 2299 8046
Email

Agnes.Mathieu@ec.europa.eu
Downloads
o Curriculum Vitae
e Declaration of Interests

General Observers

Agencia Espaiiola de Medicamentos y Productos Sanitarios

Name
Antonio Blazquez
Nationai Competent Authority
Agencia Espafiola de Medicamentos y Productos Sanitarios
Address
Pargue Empresarial L.as Mercedes , Edificio 8 , C/Campezo 1, 28022 Madrid, SPAIN

Tel.

+34 91 8225437
Fax.

+34 91 8225161
Email

ablazquez@aemps.es
Downloads
» Curriculum Vitae
» Declaration of Interests

Eurordis

Name
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Customer No. : 45200

Title : COMPOSITIONS FOR ORAL ADMINISTRATION OF

ZOLEDRONIC ACID OR RELATED COMPOUNDS FOR
TREATING DISEASE

AMENDMENT AND REMARKS

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Applicant submits the following Amendment and Remarks in Response to the
Office Action dated July 23, 2013 in the above referenced patent application.

Interview Summary begins on page 2 of this paper.

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

page 3 of this paper.

Remarks/Arguments begin on page 6 of this paper.
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Interview Summary

Applicant thanks Examiner for the interview that was conducted on August 12,
2013 between Examiner Svetlana M. lvanova and Applicant’s representative Brent A.
Johnson. In the interview, Applicant presented evidence of disbelief of experts and

unexpected results, as presented below. No agreement was reached.
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Amendments to the Claims:

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

Listing of Claims:

1-39. (Canceled)

40,  {Currently Amended) An oral dosage form comprising_at least_about 10 mg of

zoledronic acid, wherain the oral Dicavailability of zoledronic acid in the dosage form is
about 804%do-about-4% aboul 8.1% o aboul 2% in a human being, and wharsin
zoledronic acid is the sole therapeutically active agent in the dosaas form.

41, {Qrigingl} The oral dosage form of claim 40, wherein the oral dosage form
coniains about 10 mg to about 300 myg of zoledronic acid,

42, {Original} The oral dosage form of claim 40, wherein the oral dosage form
cortaing about 10 mg (o about 50 myg of zoledronic acid.

43.  {Cuwrrently Amended} The oral dosage form of claim 40, wherein the oral
bioavailability of zoledronic acid in the dosage form is about 0.1% o about 1 [[2]]%.

44, {Originaly A pharmaceutical product comprising more than one unit of an oral
dosage form of claim 40.

45, {Currently Amended) The pharmaceutical product of claim 44, wherein each unit
of the oral dosage form contains about 18 mg to about 50 mg of zoledronic acid.

46.  {Currently Amended} The pharmaceutical product of claim 45, comprising 28,
29, 30, or 31 units of the oral dosage form, for 2 total of about 280 mg 1o about 1800 mg
of zoledronic acid to be administered in about 1 month.

47. {Currently Amended} The pharmaceutical product of claim 45, comprising 85 to
95 units of the oral dosage form, for a total of about 850 mg o about 4800 mg of

zoledronic acid 1o be administered in about 3 months.
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48.  {Currently Armended) 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 8 months.

49, {Currently Amended} The pharmaceutical product of ¢claim 45, comprising 350 (o
380 units of the oral dosage form, for a total of about 3500 mg to about 18,000 mg of
zoledronic acid to be administered in aboul 1 vear.

50. {Original} The pharmaceutical product of claim 44, wherein each unit of the oral
dosage form contains about 10 myg w0 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 (o about 1500 myg of zoledronic acid 1o be
administered within 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 iotal of about 80 mg o about 2700 mg of zoledronic acid to be
administered in about 2 months.

53. {Criginal} 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 myg of zoledronic acid
to be administerad in about 3 months.,

54, {Original} The pharmaceutical product of claim 50, comprising 22 to 30 units of
the oral dosage form, for 2 total of about 220 mg to about 8000 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 myg of zoledronic acid
to be administered in about 1 year.

56. {Uriginal} The pharmaceutical product of claim 44, comprising 1 to 10 uniis of
the oral dosage form, wherein the product containg about 200 mg to about 2000 mg of
zoledronic acid.

57.  (Previously presented} The oral dosage form of claim 40, wherein the zoledronic
acid is in the form of & sodium salt.

58-59. {Canceled)
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60. {Currently Amended} 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 8.1% o about 2% in g human baing.

81. {Currently amended) The oral dosage form of claim 60, wherein the zoledronic
acid is in a form that has an aguegus solubility of about 5% (wiv) to about 50% {(wiv).
62-119. {Canceled)
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REMARKS/ARGUMENTS
Claims 40-42, 43, 45-49, and 60-61 are amended herein. The amendments are
supported by at least [ 23, 44, 49, and 55 of the specification.

35 U.S.C. §102 Rejections

Fox

Claims 40-45, 57, 60, and 61 are rejected as allegedly being anticipated by Fox
(US 2004/0063670). While Applicant does not admit the rejection is correct, the claims
are amended herein solely to expedite prosecution. "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."' The rejected claims are not anticipated at
least because Fox does not teach the claim element “wherein the oral bioavailability of

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

Fox does not teach the claim element “wherein the oral bioavailability of
zoledronic acid in the dosage form is about 0.1% to about 2%.”

Fox does not expressly teach this claim element, so Fox does not anticipate this
claim unless this element is inherent in a composition taught by Fox. “To establish
inherency, the extrinsic evidence ‘must make clear that the missing descriptive matter is
necessarily present in the thing described in the reference, and that it would be so
recognized by persons of ordinary skill. Inherency, however, may not be established
by probabilities or possibilities. The mere fact that a certain thing may result from a
given set of circumstances is not sufficient.”® The Office Action has not provided any

information that even suggests that the claimed oral bioavailability range is necessarily

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

2 MPEP 2112(IV), quoting, In re Robertson, 169 F.3d 743, 745, 49 USPQ2d 1949, 1950-51 (Fed. Cir. 1999)
6

00203



Appl. No.: 13/894244 Patent
Art Unit: 1627
Reply to Office Action of July 23, 2013

present in any composition of Fox. Therefore this element is not inherently taught in
Fox.

Furthermore, it is known in the art that many excipients and structural features of
a dosage form can affect the bioavailability of a drug in a dosage form. For example,
Day (EP 112757 below) states that “[t]he effect of the compounds may be delayed or
prolonged by proper formulation. For example, a slowly soluble pellet of the compound
may be prepared and incorporated in a tablet or capsule. The technique may be
improved by making pellets of several different dissolution rates and filling capsules with
a mixture of the pellets. Tablets or capsules may be coated with a film which resists
dissolution for a predictable period of time. Even the parenteral preparations may be
made long-acting by dissolving or suspending the compound or compounds in oily or
emulsified vehicles which allow dispersion slowly in the serum.”  Thus, for any
particular oral dosage form that might be present in Fox (if there are any at all), a
person of ordinary skill in the art would have no way of knowing what the bioavailability

of zoledronic acid in that dosage form might be.

By contrast, it is known that dosage forms having bioavailability outside of the
claimed range exist. In fact, one reference states “the 20 mg tablet delivers
approximately 1 mg of zoledronic acid to the systemic circulation.”* Thus, this particular
oral dosage form does not have an oral bioavailability within the claimed range.
Therefore, it cannot be said that the bioavailability range of the claims is necessarily
present in any composition of Fox. For at least these reasons, Fox does not anticipate
the rejected claims, and the rejection should be withdrawn.

Day

Claims 40-43, 57, 60, and 61 are rejected as allegedly being anticipated by Day
(EP 112757). While Applicant does not admit the rejection is correct, the claims are

® Day, p. 10, lines 41-46.
* US 2010/0215743, 1] 0085, cited in the May 14, 2013 IDS

7
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amended herein solely to expedite prosecution. The claims are not anticipated at least
because Day does not teach the claim element “wherein zoledronic acid is the sole
therapeutically active agent in the dosage form” or the claim element “wherein the oral
bioavailability of zoledronic acid in the dosage form is about 0.1% to about 2%.”

Day does not teach the claim element “wherein_zoledronic acid is the sole
therapeutically active agent in the dosage form.”

Day states that its “compositions are comprised of a polyphosphonate as a first

»5

active component and a statin as a second active component. Since this claim

element excludes a statin, the claim is not anticipated.

Day does not teach the claim element “wherein the oral bioavailability of
zoledronic acid in the dosage form is about 0.1% to about 2%.”

Day does not expressly teach this claim element, so Day does not anticipate this
claim unless this element is inherent in a composition taught by Day. The Office Action
has not provided any information that even suggests that the claimed oral bioavailability
range is necessarily present in any composition of Day. Therefore, this element is not

inherently taught in Day.

Furthermore, it is known in the art that many factors can affect the bioavailability
of a drug in a dosage form. For example, Day states that “[t]he effect of the compounds
may be delayed or prolonged by proper formulation. For example, a slowly soluble
pellet of the compound may be prepared and incorporated in a tablet or capsule. The
technique may be improved by making pellets of several different dissolution rates and
filling capsules with a mixture of the pellets. Tablets or capsules may be coated with a
film which resists dissolution for a predictable period of time. Even the parenteral
preparations may be made long-acting by dissolving or suspending the compound or
compounds in oily or emulsified vehicles which allow dispersion slowly in the serum.”

In fact, one reference states “the 20 mg tablet delivers approximately 1 mg of zoledronic

® Day, Abstract.
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acid to the systemic circulation.”” Thus, this particular oral dosage form does not have
an oral bioavailability within the claimed range. Therefore, it cannot be said that the
bioavailability range of the claims is necessarily present in any composition of Day. For
at least these reasons, Day does not anticipate the rejected claims, and the rejection

should be withdrawn.

35 U.S.C. §103 Rejections

Claims 44-56 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). While Applicant does not admit the rejection is correct, the
claims are amended herein solely to expedite prosecution. 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;® 2) that there is an apparent reason to
combine the prior art elements in the manner claimed;® and 3) that the result is
predictable.”® 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."" These factors must be considered as a whole,
including anything that teaches away from the claimed invention.'® 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, and skepticism of

experts with respect to the efficacy of the claimed oral dosage form.

® Day, p. 10, lines 41-46.

7 US 2010/0215743, 1] 0085, cited in the May 14, 2013 IDS

® 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).

jOKSR, 127 S. Ct. at 1740-1741.

M5
Id.
"2 W.L. Gore & Associates, Inc. v. Garlock, Inc., 721 F.2d 1540 (Fed. Cir. 1983).

9
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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. The Office Action alleges that this element is met by
inherency. However, as explained above, this element is not inherent in any
composition described in the cited references. Furthermore, inherency cannot be the
basis of showing that prior art references' teach or suggest a claim element in an
obviousness rejection. Therefore, the cited references do not teach or suggest all

elements of the rejected claims, and the rejected claims are not prima facie obvious.

The cited references do not teach or suqgest the claimed amount of zoledronic
acid in the pharmaceutical product.

The cited references do not teach or suggest the claim element “for a total of
about 280 mg to about 1600 mg of zoledronic acid 1o be administered in about 1 month”
that is recited in claim 46. None of the references, alone or in combination, provide any
indication of the amount of zoledronic acid to be administered in about one month via
one or more units of an oral dosage form. Therefore, the references do not teach or

suggest this element.

The Office Action identified the following passage from Fox as being potentially
relevant to the rejected claims: “[nJormally the dosage is such that a single dose of the
bisphosphonate active ingredient from 0.002-20.0 mg/kg, especially 0.01-10.0 mg/kg, is
administered to a warm-blooded animal weighing approximately 75 kg. If desired, this

dose may also be taken in several, optionally equal, partial doses.”*®

Similarly, the
Office Action identified the following passage from Day as being potentially relevant to
the rejected claims. “Generally, an appropriate amount of polyphosphonate is chosen

to obtain a bone resorption inhibiting effect, i.e. a bone resorption inhibiting amount of

3 Applicant does not admit that any cited reference is prior art.

" In re Rijckaert, 9 F.3d 1531, 1534 (Fed. Cir. 1993)(“That which may be inherent is not necessarily known.
Obviousness cannot be predicated on what is unknown.”) The BPAI has recently taken a similar position, see Ex
Parte Vigano, BPAI Appeal 2010-007666, Jan. 3, 2012 ("Second, the examiner's determination shrinkage limitation
would have been met inherently is legal error obviousness rejection.”)

10
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the polyphosphonate is administered. For humans, an effective oral dose of
polyphosphonate is typically from about 1.5 to about 6000 pg/kg body weight and
preferably about 10 to about 2000 pg/kg of body weight.”'® The Office Action did not
identify any passage from Chandler that included an amount of zoledronic acid to be
administered in about one month or a dosage range of zoledronic acid. The
combination of these concepts does not provide any suggestion as to how much
zoledronic acid should be administered orally in about 1 month. Therefore, the
combination of references does not teach or suggest the element “for a total of about
280 mg to about 1600 mg of zoledronic acid to be administered in about 1 month” from
claim 48. Thus, claim 48 is not obvious.

The cited references do not teach or suggest the claim element "or a tolal of
about 850 mg to about 4800 mg of zoledronic acid to be administered in about 3
months” that is recited in claim 47, Thereforg, the claim is not obvious,

The cited references do not teach or suggest the claim element “for a total of
about 1700 mg to about 10,000 mg of zoledronic acid o be administered in about §
months” that is recited in claim 48, Therefore, the claim is not obvious.

The cited references do not feach or suggest the claim element “for a total of
about 3500 mg 1o about 19,000 myg of zoledronic acid {0 be administered in about 1
year’ that is recited in cigim 48, Therefore, the claim is not obvious.

The cited references do not teach or suggest the claim element “for a total of
about 40 mg o about 1500 mg of zoledronic acid to be administered within a period of
about 1 month” that is recited In claim 51, Therefors, the claim is not obvious.

5 Fox, p. 4, 1 [0075].
"® Day, p. 6, lines 18-21.
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The cited references do not teach or suggest the claim element "or a total of
about 80 mg to about 2700 mg of zoledronic acid (o be administered in about 2 months”
that is racited in oigim 52, Thereforg, the claim is not obvious.

The cited references do not teach or suggest the claim element “for a total of
about 120 mg to about 4200 mg of zoledronic acid o be administered in about 3
months” that is recited in claim 53. Therefore, the claim is not ohvious.

The cited references do not teach or suggest the claim element "or a total of
about 220 mg to about 8000 mg of zoledronic acid 1o be administered in about 6
months” that is recited in claim 54, Therefore, the claim is not obvious.

The cited references do not teach or suggest the claim element *for a iolal of
about 450 mg o about 18000 mg of zoledronic acid o be administered in about 1 year”
that is racited in claim 55, Thereforg, the claim is not obvious.

The cited references do not teach or suggest the claim element “the product
contains about 200 mg o about 2000 mg of zoledronic acid” that is reciled in claim 56.

Therefore, the claim is not obvious.

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.”!’
As explained below, 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 reasoning for this position can also be applied to the uses for

zoledronic acid included in the cited references. Therefore, the rejected claims are not

" MPEP 2143.02 (1l), citing In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976)
12
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prima facie obvious because there was no reasonable expectation of success before

the disclosure of the present application.

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

»18

disbelief by experts constitute strong evidence of nonobviousness. 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,
is attached herewith as Exhibit A, and can be obtained on the internet at the address
below.

htip:/fwww.ema.europa.eu/ema/index.isp?curi=pages/coniacts/2010/02/people listing O
00005.isp&mid=WC0b01ac0530023e76

One of the requirements for obtaining orphan drug status is to demonstrate that
use of the formulation in the treatment of the disease indicated, in this case complex
regional pain syndrome (CRPS), is medically plausible. The application was denied,
and Applicant appealed the decision. In the process, Applicant, and two paid
consultants with knowledge in the field, made the most persuasive arguments that they
could to the committee that the use of the claimed composition in the treatment of
CRPS was medically plausible. These arguments were based upon the prior art of
which Applicant was aware, and the references used to make these arguments have

been submitted to the Office.

'® 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.
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However, the Committee denied the application, stating that “[tlhe data
submitted by the sponsor were not considered sufficient to demonstrate that the
medicine could plausibly be used in the treatment of CRPS.”"® According to a standard
dictionary, the term “plausible” has the meaning “superficially fair, reasonable, or
valuable but often specious.”® 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 Committee observed that “[tihe 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

"2l The Committee further

be necessary for an in-depth assessment of the results.
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 Day and 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 Day and Fox: that it
was not plausible that an oral zoledronic acid would work for the indications recited in
those references. Therefore, the use of the claimed oral dosage forms in treating the
conditions included in the cited references does not have a reasonable expectation of

Success.

'° Draft Public Summary of Opinion prepared by the Committee For Orphan Medicinal Products Of The European

Medicines Agency (Draft Public Summary), emphasis added.

2 Merriam Webster's Collegiate Dictionary, Tenth Edition, Merriam-Webster, Incorporated, Springfield, Mass., 1997,
. 892.

51 Draft Public Summary

2214, 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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It should be noted that since the rejection of the orphan drug application,
Applicant has submitted the data from the experiment described in Example 3 to the
Committee, and has resubmitted the orphan drug application. As shown in the attached
minutes from an initial meeting with the EMA, experts from the EMA now believe that
the Committee is likely to agree that treatment of CRPS with an embodiment of the
claimed dosage form is plausible. For example, the minutes state that it is “easier to
assess medical plausibility now that [Applicant] has animal data with the active
substance delivered orally, as opposed to what was presented in the previous

application which was an abstract using an IV formulation.”?®

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 as compared
to the Fox reference. “Usually, a showing of unexpected results is sufficient to

24 Fox states that “in a model of

overcome a prima facie case of obviousness.
inflammatory hyperalgesia induced by unilateral hind paw injection of complete Freund’s
adjuvant [CFA] zoledronate (0.003-0.1 mgkg' s.c.) produced a dose-dependent
reversal of mechanical hyperalgesia. The effect was rapid in onset, with a maximal
reversal of 100% within 30 minutes, and a short duration with no significant activity 3
hours following administration.”®® Based upon these results, one of ordinary skill in the
art would have expected a claimed composition to have a rapid, short-term effect in a
model of inflammatory hyperalgesia. Unexpectedly, the embodiment of a claimed
composition was tested that had little or no short-term effect in a model of inflammatory
hyperalgesia, but had a significant effect many days after the composition was

administered, as illustrated in the figure below.

%% Pre-submission Meeting Minutes, p. 2.
2 MPEP 2145, citing In re Albrecht, 514 F.2d 1389, 1396, 185 USPQ 585, 590 (CCPA 1975)
% Fox, p. 6, 0102.
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The figure is a compilation of the data from Examples 1 and 2 of the specification and
the Fox reference. The experiment of Examples 1 and 2 were actually carried out on
the same animals, 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 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.” %6

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 administration, either no significant effect (18 mg/mz) ora
slight increase in pain (120 mg/m?) 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

% Fox, p. 6, 0102.
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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).7 Therefore, the rejected claims are also not obvious because of these

unexpected results, and the rejection should be withdrawn.

I©

OUBLE 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.

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.
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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.

Respectfully submitted,

Dated: August 20, 2013 [Brent Johnson/

Registration No. 51857
CuUSTOMER NUMBER: 45200

K&L GATES LLP

1900 Main Street, Suite 600
Irvine, California 92614-7319
Telephone: (949) 253-0900
Facsimile: (949) 253-0902
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Subject: Review of DRAFT PSO BEMA/OD/125/12

jel

From: Diana. Lupesco@ema.europa.eg

htabuteau(@axsome.com, Cinzia.NDiameol@enma.europa.cu,
To: federica.castellani@ema.europa.eu, Frederique. Dubois(@ema.europa.cn,
Diana. Lupescu@@ema.curopa.cu

Sent: Thuy, 7 Mar 2013 12:15:53 +0000

Expiation: Fri, 22 Mar 2013 12:15:53 +0000

i Dear Dr Tabuteay,

Further to your application for orphan designation, the Committee for Orphan Medicinal Products
i adopted a negative opinion for orphan designation of Zoledronic acid for the treatment of complex
i regional pain syndrome on 06 February 2013,

Please find attached the DRAFT Public Sunmnary of Opinion (PS0O) related to vour application

The PSO will be published on the website of the European Medicines Agency.

public. Also, should vou have any additional comments, please make sure that they reach us by the

i same date. All comments will be taken into account, but only conments considered relevant by the

i1 Agency will be implemented. If ne comments are received by the deadline, the text of the PSO will be
considered to be suitable for publication.

i Finally, could you please confirm that the sponsor’s contact details as included in the PSO under “For
4 more information” are correct and provide us with a corporate email address. In the absence of this
i information, the email address <tabuteau@axsome.com> will be used as contact point.

i Please do not hesitate to contact me should you require any further clarification.

i§ Yours sincerely,
i Diana

1 Diana Lupesca
i Medical Information Sector

{ Tel. +44 207 418 8314 | Fax +44 (0)20 7523 7129

J{EMA/COMP/125/12/draft). This is a sumrary in understandable language, which has been written to
i inform the general public about the reasons that lead to the negative opinion on this orphan designation.

Please let us know by vo later than Wednesday, 13 March 2013, 17:00 brs, UK time if you consider any
1 of the information contained in the PSG to be confidential in natare and unsuitable for disclosure to the

i Buropean Medicines Agency | 7 Westferry Circus | Canary Wharf | London E14 4HB | United Kingdom

1 www ema.europa.cu

Filenasie Type Sige
P8O I MS Word Document i 134kb

To save the file, click on the file name.
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Pre-submission Meeting Minutes

Sponsor’s tempiate

Sponsor: Axsome Therapeutics Limited
Grphan indication: Complex regional pain syndrome
Active substance: Zoledronic acid

Date of meeting: June 17, 2013

Sponsor participants:  Herriot Tabuteau, M.D.
Robert Niecestro, Ph.D.
EMA participants: Dr Segundo Mariz
Dr Stylianos Tsigkos

Or Laura Fregonese

The opinions expressed during the meeting by EMA staff are personal opinions and thess are
not intended to pre-empt any decisions by the COMP, which is the Committee adopting
opinions.

After introduction of the participants from the EMA and the Sponsor, Dr. Tabuteau gave a prasantation
which provided a background on the condition, the scientific raticnale for the use of zoledronic acid in
complex regional pain syndrome (CRPS), calculation of the prevalence of the condition in the EU., and an
update on the development status of the medicinal product. The scientific rationale focusad on results of
studies conducted using orally delivered zoledronic acid in the rat tibia fracture model of CRPS.

After the presentation, Drs Mariz, Tsigkos and Fregonese provided feedback and guidance on the
application form and on sections A-E of the Sponsor’s application, and entertained guestions from the
Sponsor.

Overall comments

Overall, Drs Mariz, Tsigkos and Fregonese felt that the current application for designation was
significantly improved over the prior application as a result of the inclusion of new animal data.

{r. Tsigkos started the discussion by reviewing the grounds of the final negatlive opinion that was
previously received. Dr. Tsigkos stated that the conclusion of the COMP was that 1) the entity was
considerad to be distinct, so therefore appropriate for designation, 2) there exists no satisfactory method
to treat the condition that has beean authorisad, and 3) the pravalenca was balow the threshold for
orphan designation in Europe. The only thing that was considered missing was data with the specific
formulation in the specific condition. With the current application, he and his colleagues see that Axsome
now has this data, which significantly improves the application. Conseguently, they have good reason to
believe that the application can go through easily this time around. This does not pre-empt the final
opinion of the COPMP, which is the result of the view of all Committee members.

Drs Mariz, Tsigkos and Fregonese had suggestions for improving the application and to assure a smooth
raview. Thesa suggastions are outlined balow.

Page | 1
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Application form guidance:
Date of protocol assistance should be darified.
Sections & to E (sclentific supporting document):

Section Al

No suggastions. Classification is clear. It was accaptad before. No reason to believa that it wili not be
accepted now.

Saction A3
Dr. Tsigkos stated that, going forward, the EMA is trving to make it more explicit that for orphan

applications they would like to see data with the spedific product in the application and not with other
formulations.

Resuits of the two animal studies presented in the application now provide the missing data that would
allow the committee, based on their personal experience, to go ahead and possibly designate the
medicinal product for the condition.

The clinical studies with 1V zoledronic acid should be menticned in the current application as thay are
supportive and in line with the results from the animal studies. These studies were included in the prior
application.

Dr. Mariz stated that it makes it easier {o assess medical plausibility now that Axsome has animal data
with the active substance delivered orally, as opposed to what was presented in the previous application
which was an abstract using an IV formuiation.

Dr. Fregonese stated that the commitiee previously discussad the relevance of pain as an endpoint in
CRPS and concluded that it was quite relevant. The reduction of edema in the animal model also indicates
an anti-inflammatory effect.

Section Ad

This section is well prepared and it was praviously acknowledged by the committee that the condition is
debilitating. So this section is fine,

Saction Bl

The section on prevalence should include a discussion of cases with disease duration greater than one
year. Such cases should be accounted for in the application even if they represent a smali percentage of
the ovarall patient population.

No comments
Seclion E2

Paediatric requirements: Sponsor should indicate its plans to consult with the paediatric section office.
Paediatric consultation process is free. Compliance with the Paadiatric Investigation Plan (PIP) can confer
a two-year exiension to marketing exclusivity.

Scientific advice: Paraliel scientific advice with EMA/FDA should be considered after Phasea 1 or Phase 11
Japan orphan designation: Sponsor may want to consider applying to lapan for orphan designation. One

benefit would be scientific advice from the lapanese regulatory body.

Small to medium enterprise status: Sponsor should apply for small to medium enterprise status. This will
be neaded for fea reductions and free scientific advice assuming orphan designation is granted,

Page | 2
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GQuestions from the Sponsor for EMA staff

Question: just to be clear, the two animal studies that we submitied and the supportive dinical reports
should be adequate for designation?

Answer: Yes, We cannot talk on behalf of the committee, but we think it is fine, and this is based on our
experience with the committae.
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European Medicines Agency - COMP - COMP members

This page lists the current members and alternates of the {ommitiee for
{COMPY. 1t lists each person's:

» contact details;
& curricium vitae,
¢ public declaration of interests and confidentiality undertaking.

For more information, see han

Jump to section:

COMP Chair

Name
Bruno Sepodes
National Competent Authority
University of Lisbon
Address
Faculty of Pharmacy, Avenida das Forcas Armadas, 1649 -019 Lisboa, PORTUGAL

Tel
+351 217 946400
Fax.
+351 217 946470
Email
Downlcads
L]
(3
COMP Vice-chair
Name

http:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people_histing 000.,
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Lesley Greene
National Competent Authority

European Organisation for Rare Diseases (Eurordis)
Addrass

51 The Broadway, Nantwich, Cheshire, CW5S 63H, UNITED KINGDOM
Email

Downloads

Austria

Name
Brigitte Bldchi-Daum
National Competent Authority
Universitat Wien
Address
Wahringer Glirtel 18-20, Aligemeines Krankenhaus Wien, 1090 Wien, AUSTRIA
Tel.
+43 1 404002881
Fax.

+43 1 404002698

Belgium

Name
André Lhoir

National Competent Authority
Federaal Agentschap voor Geneesmiddelen en Gezondheidsproducten - Agence Fédérale des
Médicameants et des Produits de Santé

Address
EUROSTATION gebouw, biok 2, Victor Hortaplein 40 / 40, Batiment EURQSTATION, bloc 2, place
Victor Horta, 40/ 40, B-1060 Brussel - Bruxelles, BELGIUM

Tel,
+32 2 524 8080

Fax.
+32 2 524 8083

Email
Andradh

Downloads

Bulgaria

Name

http:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people_histing 000... 7/24/2013
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Irena Bradinova
Title
Genetic Counselior
National Compeatent Authority
National Genetic Laboratory, National genetics Department,
Address
2 Zdrave str. UHOG ™Maichin dom”, 14th floor, 1431 Sofia, BULGARIA

Tel

+359 88 8863059
Fax.

+359 28 172469
Ermall
Dawnioéds
Croatia
Name

Adriana Andric
Title

Pharmacovigilance Associate
National Competent Authority

Page 3 of 14

Agenciia za Lijekove | Medicinske Proizvode, Division for Safe Use of Medicinal Products and Medical

Devices
Address
Ksaverska cesta 4, 10000 Zagreb, CROATIA
Tel.
+385 1 4884332
Fax.
+385 1 4884110
Email

&

Downloads

Cyprus

Name

Toannis Kkolos
National Competent Authority

Ministry of Health , Pharmaceutical Services
Addrass

Pharmaceutical Services, 1475 Nicosia, CYPRUS

Tel.

+357 22 608632
Fax.

+357 22 608639

Email

§ Mk oo o
A5 MO JQV.QV
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Czech Republic

Name
Katefina Kubalkova
Title
Senior Physician
National Compeatent Authority
University Hospital of Motol, Comprehensive Oncology Centre
Address
V Uvalu 84, 15000 Praha, CZECH REPUBLIC
Tel.
+420 224 434760
Fax,
+420 224 434720
Email

Downloads

Estonia

Name

Valio Tillmann
National Competent Authority

Tartu University Childrens's Hospital
Address

Lunini 6, 51014 Tartu, ESTONIA

Tel.

+372 7 319500
Fan.

+372 7 319503
Email

Finland

Name
Veijo Saanc
Title
Senior Medical Officer
National Competent Authority
Ladkealan turvallisuus- ja kehitt@miskeskus
Address
Microkatu 1, FI-70210 Kuopio, FINLAND

Tel

+358 29522 3428
Fax,

+358 29522 3001
Email

VERA.S3ang
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Downloads

France

Name

Annie Lorence
National Competent Authority

Agence nationale de séourité du médicament et des produits de santé
Address

143-147 Bvd Anatole France, 83285 Saint-Denis Cedex, FRANCE

Tel,

+33 1 55873675
Fax.

+33 1 55873672
Email

annigdorence@a
Downloads
]

Germany

Name
Frauke Naumann-Wintar
Title
Clinical Assessor
National Competent Authority
Bundesinstitut fUr Arzneimittel und Medizinprodukie, 2
Addrass
Kurt-Georg-Kiesinger-Allee 3, 53175 Bonn, GERMANY
Tel.
+49 228 2073466
Ernail
nauma

Downloads

Greesce

Name
Nikolaos Sypsas
Title
Assistant Professor
Nationai Competent Authority
University of Athens, Pathophysiclogy Department

Page 5 of 14

Address
Medical School, National and Kapodistrian University of Athens, Mikras Asias 75, 11527 Athens,
GREECE

Tel.
+30 210 7462667

Fax.

http:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people_histing 000... 7/24/2013
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+30 210 7482664
Email

Downloads

Name

Judit Eggenhofer
National Competent Authority

Gyogyszerészeti €s Egészségilgyi Minlség- és Srervezetfejlesatés Intézet, Clinical Trials Division
Address

Zrinyi U. 3, 1051 Budapest, HUNGARY

Tel.

+36 1 8869381
Fax.

+36 1 8869474
Email

aggent

Downloads

Ireland

Name
Geraldine O'Dea
Title
Medical Officer
National Competent Authority
Bord Leigheasra na hEireann
Address
Kevin O'Malley House, The Earisfort Centre, Earisfort Terrace, 2 Dublin, IRELAND

Tel.

+353 1 6764971
Fan.

+353 1 6767836
Email

italy

Name
Armando Magrelli
Title
Researcher
Nationai Competent Authority
Instituto Superiore di Sanita, National Center for Rare Diseases
Addrass

http:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people_histing 000... 7/24/2013
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Viale Regina Elena 299, 00161, Rome, ITALY

Tel

+3% 064 9804363
Fax.

+38 064 9904370
Email

Latvia

Name

Dainis Krievins
Title

Vascular and Endovascular suirgeon
National Competent Authority

Paula Stradipa Kliniska universitates stimnica, Vascular and Endovascular

Address
Pilsonu lela 13, LV-1002 Riga, LATVIA
Tel.
+371 670 69604
Fax.
+371 670 69946
Email
Dainis Krisvins@isbradint iy
Downloads
2
& |
Lithuania
Name

Ausra Matuleviciene
National Competent Authority

Vilnius University Hospital, Medical Genetics Centre
Addrass

Santariskiu Street 2, 08661 Vilnius, LITHUANIA

Tel.

+370 5 2365196
Fax.

+370 5 2365196
Email

Downloads

Luxembourg

Name
Henrl Metz
Address
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6 Rue Des Eglantiers, 1457 Luxembourg, LUXEMBOURG
Tel.

+352 4 33444
Fanx,

+352 4 21809
Email

Downloads

Malta

Name
Albert Cilia Vincenti
Title
National Delegate
National Competent Authority
Awtorita dwar ii-Medicini , Medicines Authority
Address
203, Level 3, rue D'Argens, GZR 1368 Gzira, MALTA
Tel.
+356 7944 1707
Fax,
+356 23439161
Email
all

Downloads

Netherlands

Name
Vigleta Stoyanova-Beninska
National Competent Authority
College ter Beoordeling van Geneesmiddelen
Address
Graadt van Roggenweg 500, 3531 AH Utrecht, NETHERLANDS
Tel.
+0031 {0)88 22482469

+31 88 2248001

Poland

Name
Bozenna Dembowska-Baginska
Nationai Competent Authority

http:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people_histing 000... 7/24/2013
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Instytut Pomnik Centrum Zdrowia Dziecka
Address

Al. Dzieci Polskich 20, 04-730 Warsaw, POLAND
Tel.

+48 22 815 1774
Fax.

+48 22 815 7575
Email

Downioads

Portugal

Name
Ana Corréa Nunes
National Competent Authority
INFARMED - Autoridade Nacional do Medicamento e Produtos de Satde, LP.
Address
Parque de Salde de Lisboa, Avenida do Brasil, 53, 1749-004 Lisboa, PORTUGAL
Tel.
+351 21 7987349
Fax,
+351 21 7987248
Email
R
Downloads

8

Romania

Name

Flavia Mirela Saleh
National Competent Authority

Agentia Nationald a Medicamentului si a Dispozitivelor Medicale
Addrass

Str. Aviator Sandtescu 48, Sector 1, 011478 Bucharest, ROMANIA

Tel.

+402 13171102 383
Fax.

+4{2 131683497
Email

Slovenia

Name
Martin MoZina
Nationai Competent Authority

http:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people_histing 000... 7/24/2013
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University Medical Centre
Address
Zaloska 7, 1525 Ljubljana, SLOVENIA

Tel

+386 1 5228619
Fax.

+386 1 4347636
Email

martinumos 1.8
Downloads
Spain
Name

Jaosep Torrent - Farnell
National Competent Authority
Hospital de la Santa Creu 1 Sant Pau, Servei de Farmacologia Clinica
Address
Sant Antoni Maria Claret, 167, 08025 Barcelona, SPAIN
Tel.
+34 83 5537633
Email

Downloads

Sweden

Name
Kerstin Westermark
National Compeatent Authority
Lakemedelsverket
Address
Dag Hammarskjclds vagen 42, 75103 Uppsala, SWEDEN

Tal,

+46 18 174600
Fax.

+46 18 548566
Email
Downloads

United Kingdom

Name

Daniel O'Connor
Nationai Competent Authority

Medicines and Healthcare products Reguiatory Agency
Address

hitp:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people _histing 000
00233
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151 Buckingham Palace Road, Victoria, London, SWI1W 952, UNITED KINGDOM

Tel

+44 20 3080 6305
Email

danishoconnor@mbra.astaov.uk
Downloads

Page 11 of 14

Members nominated by the Commission on the EMEA’s
recommendation

European Commission

Name
Ajlkaterini Moraiti
National Competent Authority
National Organization for Medicines
Address
284 Mesogeion Avenue, Holargos, 15562 Athens, GREECE
Tel.
+3( 210 6507 209
Fax.
+30 210 6547 202
Ermail
Downloads

Patients’ organisations

European Organisation for Rare Diseases (Eurordis)

Name

Birthe Byskov Holm
National Competent Authority

Eurcpean Grganisation for Rare Diseases {Curordis)
Address

Gangesletien 23, 2950 Vedbeek, DENMARK
Tel.

+45 45 894160
Fax.

+45 45 894160
Email

b e b ded s
Sohdsiaad

Downloads

http:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people_histing 000... 7/24/2013
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Patients Network for Medical Research and Health (EGAN)

Name

Marie Pauline 3. BEvers
National Competent Authority

Patients Network for Medical Research and Health (EGAN)
Address

EGAN, 3762 DA Soest, NETHERLANDS

Tel.

+31 30 2916093
Fax.

+31 35 6027440

Email

Downioads

Non-voting COMP members

Iceland

Name

Sigurdur B Thorsteinsson
National Competent Authority

Landspitali University Hospital
Address

Hringbraut, 101 Reykjavilk, ICELAND

Tel.
+354 543 6110
Fax.
+354 543 1362
Email
sigbthor@iandspitaliis
Downloads
Norway
Name

Lars Gramstad
National Competent Authority
Statens legemiddelverk
Address
Postbox £3, Kalbakken, N-0901 Oslo, NORWAY

Tel.

+47 22 897741
Fax.

+47 22 897799
Email

http:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people_histing 000... 7/24/2013
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Downloads
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European Commission representative

European Commission

Name
Agnes Mathieu
Title
Policy Officer - Administrator - Pharmacist
National Competent Authority
Eurcpean Commission
Addrass
Unit D3 - Pharmaceuticals, DM24 02/137, Rue de Ia Loi 200, B-1049 Brussels, BELGIUM

Tel.

+32 2289 6320
Fax.

+32 2299 8046
Email

Art

Downloads

General Observers

Agencia Espaficla de Medicamentos y Productos Sanitarios

Name
Antonic Bldzquez
National Competent Authority
Agencia Espaficla de Medicamentos v Productos Sanitarios
Address
Parque Empresarial Las Mercedes |, Edificio 8 , C/Campezo 1, 28022 Madrid, SPAIN

Tel

+34 G1 8225437
Fax.

+34 91 8225161
Email

Downlcads

Eurordis

Name

http:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people_histing 000... 7/24/2013
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Maria Mavris
National Competent Authority
Eurordis
Addrass
Plateforme Maladias Rares, 96 Rue Didot, 75014 Paris, FRANCE
Tel.
+33 1 56535219
Fax,
+33 1 56535215
Email

Downloads

Share
Loading

http:/fwww.ema.curopa.cu/cma/index jspZcurl=pages/contacts/2010/02/people_histing 000... 7/24/2013
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Dr André Lhoir

Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢«  Member of the Committee of Orphan Medicinal Product (COMP}, since 2000

Membership in EMA working parties / groups

= Expert of the CHMP working party

Professional background

Current positions:

= General Public Health Protection, Head of Registration unit {since $1.08.2004)
Education

+  Doctor in human medicine, Free University of Brussels (1982}

Areas of expertise

«  General practitioner

Faosimila 4
Website

Telaphona -+
E~mail ¥
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D Annie Lorence
Scientific profile

Membership in the European Medicines Agency scientific commitiees
¢«  Member of the Committee for Orphan Medicinal Products (COMP) since 2012
Professional background

Current positions:

«  RTU (Yemporary Recommandations for Use) correspondent (since Getobar 123
¢«  Orphan medicinal products correspondent

Other relevant positions:

= Pre-authorisations (Clinical trials, temporary authorisations for use (ATU), hospital preparations) (until
September 12)

Education
«  Pharmacist Doctor
Areas of expertise

= Regulatory affairs

Faosimila 4
Website

Telaphona -+
E~mail ¥
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D Ausra Matulevidiené
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢«  Member of the Committee of Orphan Medicinal Product (COMP} since 2006
Professional background

Current positions:

«  Clinical Genaticist, Madical Genetics Cantra of Vilnius University Hospital, Santarigkiy Clinics
{Lithuania)

«  Junior research associate, Departrnent of Human and Medical Genetics, Faculty of Madicine, Viinius
University (Lithuania)

(Other relevant positions:

»  Chief of the Primary Evaluation Department, Marketing Authorisation Division, States Medicines
Control Agency, Lithuania (2005-2006)

= Member of the Board of Lithuanian Society of Human Genetics from 2001
«  Member of the Lithuanian Society of Doctors from 2006

+  Member of the European Society of Human Genetics from 2007
Education

« Speciality of Pardiatrics, Faculty of Medicine, Vilnius University

« MD, Paediatrics (postgraduate studies), Faculty of Medicine, Vilnius University

»  Doctor Resident of Clinical Genegticist, Department of Human and Madical Genetics, Vilnius
University (postgraduate studies)

Areas of expertise

¢« Genetic counsalling
+  Clinical genetics

¢ (Clinical dysmorphoiogy

Telaphona

3400 Faosimila
E~mail W ¢

5 Website Wy
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Dr Ana Corréa Nunes
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢«  Member of the Committee for Orphan Madicinal Products (COMP) sinca 2005
Membership in the EMA working parties / groups

= Member of the European Network of Centres for Pharmacoepidemioiogy and Pharmacovigilance
Steering Group (ENCaPP SG), reprasenting COMP (since 2012)

Professional background

Current positions:

»  Coordinator of the clinical assessment Department - Infarmed (since April 2002)
Other relevant positions:

¢« Member of the National Committes for New Drug Licensing of INFARMED (since 1993}

+  Member of Signal reviewers expert team of the WHO Drug International Monitoring Centre - the
Uppsala Monitoring Centre (since 1959)

»  Member of the Committes for the Portuguese National Programme for Rare Diseases {since 2007)

= Has developed a National Drug Safety Monitoring System at INFARMED being head of this
Department {the National Pharmacovigilance Centre} and mamber of the EU pharmacovigiiance
working group (1992-1298)

«  Adviser for drug policy at the Ministry of Health - Portugal (2000-2002)

s  Working at Ciba-Geigy ~ Medical Dep./ I&D - before joining INFARMED (1881 ~ 1989)

+ Teaching at Medical and Pharmaceutical Universities (in Portugal) - Clinical trials methodology,
pre-marketing assessment of Efficacy and Safety, post-marketing safety follow-up and assessment

Education

« Medicine - Classical University of Lishon

«  Qualified in Intarnal Medicine and Pharmaceutical Medicine

Faosimila 4
Website

Telaphona
E~mail ¥
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Areas of expertise

»  Ag above
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Ms Birthe Byskov Holm

Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises

« Member of the Commitiee for Orphan Madicinal Products (COMP), since 2003, Vice-Chair 2006-
2012,

Professional background

Current positions:

« Patient organisations: Board member in the Danish Umbrella Association of Rare Disorders

¢«  Board member in the Danish Osteogensing Imperfecta Society

»  Chairperson on the board of the Danish Information Centre of Rare Disorders

= Solicitor (practicing in Copenhagen), since 2003

Other relavant positions:

s« Regional Diractor of a Regional Customs and Tax administration in the area of Copenhagen (before
2003)

Education

« Master in Law, University of Copenhagen

Faosimila 4
Website

Telaphona
E~mail ¥
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Prof. Brigitte Bldchi-Daum

Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitiees
¢«  Member of the Committee of Orphan Medicinal Product (COMP}, since 2005.

Membership in EMA working parties / groups

= COMP representative in the Scientific Advise Working Party (SAWP)

Professional background

Current positions:

= Vice Chair of the Department of Clinical Pharmacology, Medical University Vienna
Other relavant positions:

s Consultant for Internal Medicine

= Consultant for Clinical Pharmacoioqy
Education

« Medicine, Profassor for Clinical Pharmacology
Arsas of sxpertise

«  Clinical Pharmacology
« Internal medicine

»+  Oneology

Faosimila 4
Website

Telaphona -+
E~mail ¥
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Dr BoZzenna Dembowska-Baginska
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢«  Member of the Committee of Orphan Meadicinal Product (COMP) since 2006
Professional background

Current positions:

« Position - Professor, Vice-Head, Departmant of Paediatric Oncclogy, the Children’s Mamorial Health
Institute, Al Dzieci Polskich 20, 04-730 Warsaw, Poland (since 19%6)

Other relavant positions:

« fecturer for Medical Centre for Continuous Postgraduate Training, Warsaw, Poland on paediatric
oncology for fellows specialising in paediatrics, paediatric surgery, paediatric oncology, family
doctors, dentists, nurses {since 19%0)

Education

« Habilitation (May 2009}
« 2" degree in Paediatric Oncology and Haematology (February 2003)

« Postgraduate degree in " Planning and Management of Health Care Systems” at the International
School of Managers and International School of Commaerce and Finances, Warsaw (March 2000)

» 2" degree specialisation in Clinical Oncology {(April 1893)
« Doctorate Thesis (MD, PhD) {(May 1994)

s 1%degree in Generai Paediatrics (October 1984)

»  Medical doctor 1980

= Medical Academy, Warsaw, Poland (1875 - 1980)

Other relevant courses, aducation and training:

+  Maria Curie-Skiodowska Institufe of Oncology, Warsaw

»  Institute of Haematology, Warsaw

Faosimila 4
Website

Telaphona
E~mail ¥
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= Division of Paediatric Oncology of the Children’s Hospital of Philadeiphia {CHOP)
« Department of Oncology of the University of Pennsylvania

«  Working visits at many international centres treating children with cancer {United States,
Germany, France, Belgium, Nethertands, Japan, China, Russia)

+  Member of the Scientific Committee of European Trial for High Risk Neuroblastoma (subcommittee-
immunology)

= Member of the Proposed Cochrane Childhood Cancar Raview Group

« Member of a team which created UE project “Centre of Excellence-PERFECT” at the Children’s
Memorial Health Institute

« Evaluation of the Medicinal Products in Childran, organisad by ESDP-EUDIPHARM, Belgium {2006)
= Numerous courses in paediatric oncology, clinical oncology, genetics, statistics

= Active participant at annual National and International Conferencas on Paediatric Oncology
{Chairman of many sessions on national level and on international symposium}

= Active participant at conferences organisad by the Polish Society of Clinical Oncology

« Member of organising and scientific cornmittees of numerous national and international
symposiums organised in Poland, e.g.

- International Conference for Young Paediatric Oncologists Warsaw (1894)

- 1, 11, Il Polish Symposium on Paediatric Neurconcoiogy — 1998, 2000, 2002,
2004,2007,2009,201 1 with international guests

— Third Symposium of the Society of Paediatric Oncology and Haematology (20058}
Areas of expertise

= Clinical, Oncology, Paediatric Oncology, Paediatrics

00246
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Antonio Blazquez
Scientific profile

Membership in the European Medicines Agency scientific commitises

« (bserver in the Commitiae for Orphan Meadicinal Products (COMP), since 2011,

Membership in European Medicines Agency working parties / groups

« Member of the Blood Products Working Party (BPWPR), 2002-2010.

Professional background

Current positions:

Head of Service, Pharmacology and Clinical Assessment Division, Medicines for Human Usa
Department, Agencia Espariola de Medicamentos v Productos Sanitarios, Madrid, Spain.

Education

« PharmD. Universidad de Salamanca, Spain.

« PhD. Pharmacy {(Pharmacoepidemioclogy). Universidad de Salamanca, Spain.

Areas of expertise

« Blood Products, Pharmacokinetics.

00247
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Irena Mesholam Bradinova

Membership in the European Medicines Agency sclentific committees
+  Member of the Committee for Orphan Medicinal Products {COMP), since 2012,
Professional background

Current positions:

= (Genetic counsellor, National Genetic Laboratory, UHGG “Maichin dom”, Sofia.
Education

1991-1997 Medical Univarsity, Sofia, Faculty of medicing: Medical Doctor.

1998-2006 Department of paediatrics, Medical University, Sofia: Ph2 and Specialization in Paediatrics.
Areas of expertise

« Paediatrics, Medicatl Genstics, Clinical Ganetics.

Telaphona

3400 Faosimila
E~mail ¢
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Irena Mesholam Bradinova

Membership in the European Medicines Agency sclentific committees
+  Member of the Committee for Orphan Medicinal Products {COMP), since 2012,
Professional background

Current positions:

= (Genetic counsellor, National Genetic Laboratory, UHGG “Maichin dom”, Sofia.
Education

1991-1997 Medical Univarsity, Sofia, Faculty of medicing: Medical Doctor.

1998-2006 Department of paediatrics, Medical University, Sofia: Ph2 and Specialization in Paediatrics.
Areas of expertise

« Paediatrics, Medicatl Genstics, Clinical Ganetics.

Telaphona

3400 Faosimila
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D Aikaterini Moraiti

Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises

« Member of the Commitiee for Madicinal Froducts for Human Use (THMP}, since April 2012,
Altarnate member {2008-2011)

s Member of the Committee for Orphan Medicinal Products (COMP), since 2011
Membership in the EMA working partiss / groups

« Member of the Mutual Recognition & Decentralised Procedures - Human (CMDh) (2005-2008)
¢« Alternate member of the Management Board (2003-2005} and (2007-2008)

Professional background

Current positions:

«  Scientific Expert , National Organisation for Medicines, Greace

Cither relevant positions:

»  Head of Evaluation Division {2004-2011), Head of Public Relations Division {2000-2004), National
Organisation for Medicines, Greece

Education

s« Pharmacist, PhD (University of Athens)

»  Faliow in the Univ. of London Ontario, Canada (Post Doc Research in Biotechnology}
Areas of expertise

«  Clinical and quality assessment of medicines

= Regulatory affairs, Pharmaceutical legisiation

Faosimila 4
Website

Telaphona -+
E~mail ¥
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D Daniel O'Connor
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢«  Member of the Committee for Orphan Madicinal Products (COMP), since 2010
Membership in the EMA working parties / groups

= COMP representative in the EMA Human Scientific Committees’ Working Party with Patients' and
Consurners' Organisations (PCWP), since 2012

Professional background

Current position:

»  Medical Assassor at the Medicines and Healthcare products Regulatory Agency (MHRA), UK
Education

s BSc. Physiology with Biochemistry, Queen Mary’s, London

= Phi. Turnour Suppressor Genes, Imperial College and the Ludwig Institute for Cancer Research
= MB ChB. Medicine, Leicester University Medical School, University of Leicester, UK

Areas of expertise

+  Oncology

=  Histopathology

Faosimila 4
Website

Telaphona -+
E~mail ¥
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Prof. MHenri Metz
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises

@

Memnber of the Committee of Orphan Medicinal Product (COMP) since 2000

Professional background

Current positions:

®

L3

»

President of the Luxembourg Sociaty of Madical Sciences
Administrator of the National Research Fund

Member of the National Ethic Cornmission

Other relevant positions:

«  Honorary State Councelor

»  Vica-President of the Cerebral Palsy Foundation

= lLacturer in Paediatric Neurology at the High School for medical professions

¢« Professor emeritus at the Catholic University of Louvain

Education

= Medical gualifications at the universities of Strashurg and Paris

« Specialisation in Neurology at the Hospital “L.a Saipétriégre” in Paris and the National Hospital Queen
Square

s« Specialisation in Paediatric Neurology at the Great Ormond Hospital

»  FRCP {Edin)

=  Master of Hospital Sciences at the Catholic University of Louvain

«  Superior clinical course for CEQ in Harvard}

Areas of expertise

Epilepsy
Telaphona 3 RalU Faosimile
E~mail W 5 wWebsite Www. e An
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= Degenerative Diseases of the Nervous System

« Carebrovascular diseases, cerebral palsy
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Wr. ioannis Kkolos

Membershipn in the EMEA scientific committees
= Member of the Committee on Orphan Medicinal Products (COMP) {since 2004)
Membershin in working parties
s Member of Good Climical Practice ad hoc working group
Professional background
Current positions:
s Pharmacist, Drug Regulatory Sector, Pharmaceutical Services, Ministry of Health, Cyprus
{since 2000}
Other refevant positions:
s Pharmacist, Drug Information and Poison Control Cenire, Division of Clinical Pharmacy,
Lefkosia General Hospital, Cyprus (1996}
Education
*=  Bachelor of Science in Pharmacy, Massachusetts College of Pharmacy and Allied Heslth
Sciences Boston, Massachusetts, USA (1892}

= Masier of Science in Clinical Pharmacy, International Policy and Practice, University of
London, School of Pharmacy, London, UKL (199%)

00254
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D Judit Eggenhofer

Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢«  Member of the Committee of Orphan Medicinal Product {COMP} since 2004
Professional background

Current positions:

«  Scientific Adviser, National Instituta for Quality- and Qrganisational Development in Healthcare and
Medicines, Budapest, Hungary (since 2011)

Other relavant positions:

+ Invited lecturer in pharmacology, clinical pharmacology, GCP
- Semmeiweis Madical University, Budapest, Hungary
- University of Debrecen Medical and Health Science Centre, Debrecen, Hungary

»+  Member of Hungarian Sociely for Experimentatl and Clinical Pharmacciogy

= Member of Editorial Board of Journal of the Hungarian Society of Internal Medicine
Education

+  Pharmacist, Semmelweis Medical University, Budapest, Hungary

= PhD in pharmacoiogy and toxicology
Areas of expertise

«  Clinical pharmacology, pharmacoiogy, SmPC/PL of drugs

Faosimila 4
Website
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Prof. Josep Torrent-Farneli
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitiees
« Member of the Committee for Orphan Madicinal Products {COMP) since 2000, Chair 2000-2006
Membership in EMA working parties / groups

= COMP representative in the Scientific Advise Working Party {SAWP) 2012-2013

Professional background

Current positions:
»  General Director, Dr Robert Foundation, Autonomous University organisation devoted to continuing
medical education and postgraduate training

Education

«  M.D.m PhD, Pharm.D specialised in Internal Medicine and in Clinical Pharmacology
»  Postgraduate dipioma in: Public Health, Eurcpean Law and EU Institutions, Health Ecucation,

= Postgraduate courses change management
Areas of expertise

+  Methodology of clinical trials

=  Clinical Pharmacokinetic

« Pharmacodynamics amendment in non-therapeutic triais
s« Drug utilization

»  Qutcome research

«  Neurology

Telaphona

3400 Faosimila
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Katefina Kubadkova
Scientific profile

Membership in the European Medicines Agency scientific committees
Member of the Committee for Orphan Medicinal Products (COMP) since 2012
Professional background

Current positions:
«  Senior physician at Comprehensive Cancer Centre
Other relevant positions:

» EUCERD member, Ministry of Health - Task Group for Rare Diseases
Education

Charles University in Prague - Medical Faculty

Areas of expertise

Medical Oncology- lymphoma, myeloma, solid tumours

s Lo
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Prof. Dainis Krievins
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢« Member of the Committee of Orphan Medicinal Product (COMP} since 2009
Professional background

Current positions:

«  Professor of Surgery, University of Latvia

« Vascular surgeon, Stradins Universtity Hospital, Riga, Latvia

= Diractor of Science and Education, Stradins University Hospital, Riga, Latvia
Other relevant positions:

« Chairman, Clinical Research Scientific Advisory Committes, Clinical Research Foundation EEU
Education

=« Medical Academy of Latvia, (MD degree)

¢«  Riga Stradins University, Latvia (PhD degree)

+  Stranford University, USA (Fellowship in Surgery, Research in Vascular Surgery)
Areas of expertise

«  Clinical and research expertise in angiclogy and surgery

Faosimila 4
Website
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Prof. Kerstin Westermark
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitiees
¢«  Member of the Committee for Orphan Madicinal Products {(COMP) since 2000, Chair 2006-2012.
Membership in the EMA working parties / groups

= COMP representative in the Scientific Advise Working Party {SAWP) 2004-2008 and since 2013,
Professional background

Current positions:

= Senior Expert, Medical Products Agency, Uppsala, Sweden (since 2005)

« Adjunct Professor of Madicine, Dept, of Medical Sdences, Uppsala University {sinca 2008}
Other relevant positions:

= Senior Consuitant, Dept. of Internal Medicing, Uppsala University Hospital (1993-1995)

= Head of Section for Endocrinclogy and Diabetes, Uppsala University Hospital (1985 - 1996)

¢« Head of National Centre for Wilson’s Disease, Dept. of Intarnal Medicine, Uppsala University
Hospital {1996-2000)

s Director of Studies, Dept. of Internal Medicine, Uppsala University (1986 - 1992)
= Associate Professor, Dapt. of Internal Medicine, Uppsala University (1988 - 2008)
«  Member of the Board of the Faculty of Medicine, Uppsala University (1820 -~ 19383)
«  Member of the Board of the Swedish Endocrine Society (1891 ~ 1589)

»  Head of Department of Clinical Trials, Madical Products Agency {1987-2005)

= Senior Lecturer, Dept. of Medical Science, Uppsala Univearsity (1999-2008}
Education

«  MD, Faculty of Medicine, Uppsaia University, Uppsala, Sweden

= Specialist in Internal Medicing, Uppsala University Hospital

Faosimila 4
Website
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= Specialist in Endocrinciogy, Uppsala University Hospital

«  PhD, Dept. of Internal Medicing, Uppsala University
Areas of expertise

= Internal Medicine, Endocrinology
« Rasgearch in Experimental Thyroidology

« Rasearch in Wilson's Disease

00260
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Dr Lars Gramstad
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢« Member of the Committee for Orphan Madicinal Products (COMP), since 2004
Professional background

Current positions:

«  Chiaf Consultant, Dapt. for Medicinal Product Assassment, Norwegian Medicines Agency (NoMA),
since 2001

Other relavant positions:

= Member of the CPMP (2000 - 2004}

= Sepnior Consuitant, Medical Dept., NoMA (1993 - 2001)

«  Senior Consultant, Dapt, of Anaesthesia, Norwegian Radium Hospital, Oslo (1992 - 1993)

+  Senior Lecturer in anaesthesiclogy, Rikshospitalet, University of Oslo (1987 -~ 1892}
Education

«  MD, University of Qslo (1874)

s DMSc, University of Osio (1989}

= Certified specialist in anaasthesiciogy (1991)

« Judged competent for full professorship in anaesthesiology, University of Oslo (1993)

Areas of expertise

»  Pharmacoiogy in anaesthesiclogy
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Mrs Lesley Claire Greene
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises

« Member of the Commitiee of Orphan Madicinal Product (COMP}, since 2008. Vive-Chair since
Saptamber 2012

Membership In EMA working parties / groups

»  Member of the Working Group with Patient Organisations: Product Information, 2003-2006
Professional background

Current positions:

»  Volunteer EURQORDIS Patient Advocate

Other relevant positions:

¢« Development Manager and Founder CLIMB {Children Living with Inherited Metabolic Diseases in
Children) 1881-2009

«  Advisory Group for Genetic Research (UK Department of Heaith) 2004-2007
s EURORDIS Director 1997-2003

= EURORDIS President 2001-2003

Education

»  Bachelor of Arts {Hons} Postgraduate Certificate of Education
Areas of expertise

¢«  Development of lay-friendly information for metabolic diseases
= Patient Advocate, metabolic diseases

= Management of helpline and advocacy services
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Armando Magrelli
Scientific profile

Membership in the European Medicines Agency scientific commitiees
Mamber of the Commitiee for Orphan Medicinal Products (COMP), since 2012.
Professional background

Current positions:

¢  Sanior Researchar
Education

PhD Molecular Biology
Areas of expertise
Molecular Biology; Fna Biclogy; Rare Diseases; Bioinformatics and Sistams theory; Gene Therapy;

Molecular biclogy of Hepatoblastomas, Hailey-Hailey disease, Epidermalysis Bullosa, Juvenile
Parkinsons, chronic lymphocytic leukemia, Multiple Exostosis, Left Clip Palate.
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Maria Mavris
Scientific profile

Membership in the European Medicines Agency scientific commitiees

K

Permanent observer and patient representativas’ sclentific support at the Committes for Orphen
Madicina! Products (COMP)

Professional background

Current positions:

« Drug Development Programme Manager at EURORDIS, the European Organisation for Rare
Diseasas

Other relavant positions:
= Medical Writer at Contract Research Organisation specialised in oncology, Paris, France
»  Post-doctoral Scientist at Ecole Veterinaire Alfort, Maison-Alfort, France

=« Post-doctoral Scientist at Institut Pasteur, Paris, France
Education

»  Phiy in Molecular Microbiology from University of Adelaide, Australia
Areas of expertise

s« Molecular microbiology
»  Training for Patients’ representatives

« Health and research policies
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Mr Martin Mozina
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
«  Member of the Committee for Orphan Madicinal Products (COMP) sinca 2004

Membership in EMA working parties / groups

= Co-Chairman of Pharmacovigilance Working Group of CEE Accession Countries {1999 - 2004)
Professional background

Current positions:
= Poison Control Cantre, Head (since 1990)

« National Pharmacovigilance Cenire {since 1983)

Education

»  Medical Faculty, Ljubljana. Specialist of intarnal medicine

« Postgraduate courses in intensive care medicine, clinical toxicology, pharmacovigilance, GCP

« Postgraduate study in clinical pharmacology
Arsas of sxpertise

« Internal medicine

« Intensive care

»  Clinical pharmacology and toxicology
=  Pharmacovigilance

«  GCP

= Antidotes
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Frauke Naumann-Winter
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢« Member of the Committee for Orphan Meadicinal Products (COMP), since 2013.
Professional background

Current positions:

« Rasgponsible for orphan medicinal products at “Unit EU/International Affairs” at the Federal Institute
for Drugs and Medical Devices (BfarM), DE

¢ Clinical assessor at the BfArM
Education

« PhD Molecular Biclogy, University of Cologne

¢« Eurcpean MSc. Epidemiciogy, University of Mainz
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Dr Pauline Evers
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢«  Member of the Committee for Orphan Madicinal Products (COMP), since 2006
Professional background

Current positions:

« Emploved by Dutch Federation of Cancer Patient Organisations {since 2008}

+  Representative for EGAN, European Genetic Alliances Network (since 2005)

Other relevant positions:

« VS0P, Dutch Genetic Alliance, Soestdijk, The Netherlands (2003-2008)

« (Genzyme, Manager Regulatory Affairs Europe, Naarden, The Netheriands (1957 ~ 2003}

»  Chiron, Manager Reguiatory Affairs Europe, Amsterdam, The Netherands (1988 ~ 1997}
Education

« Masters Degree in Medical Biology, State University Groningen, The Netherlands {(1983)

+  Phid in Medicines, Department of Human Genetics, Free University Amsterdam, The Netherlands
(1988)

=  Teaching degree in Biology for secondary schools, State University Groningen, The Netheriands
{1983)

Areas of expertise

¢« Patient advocacy

= {(enetics, rare diseases, biotechnology

= Reimbursement issues
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Dr Flavia Saleh

Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢«  Member of the Committee for Orphan Madicinal Products (COMP) sinca 2007

Membership in EMA working parties / groups

= Member of the Product Information Management Working Party (PIM WP)

Professional background

Current positions:
»  Head of European Procedures Evaluation Unit (since 2010), European Froceduras Department,
National Agency for Medicines and Medical Devices, Bucharest, Romania

Education

«  Medicine Faculty "Carol Davila® University in Bucharest, Romania {1980)

»  Training in anaesthasiclogy “Fundeni” Universitary Clinical Hospital in Bucharest, Romania
(1952 - 19%95)

= Training in clinical pharmacology "SF Pantelimon® Emergency University Clinical Hospital in
Bucharast, Romania (2004 - 2007)

Areas of expertise

s« Clinical pharmacology
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Prof. Bruno Sepodes, PharmD MSc PhD
Scientific profile

Membership in the European Medicines Agency scientific committees

= Member of the Committee of Orphan Medicinal Product (COMP), since 2008.
~ Member of the Committee for Medicinal Products for Human Use (CHMP), since 2012

¢ Member of the Committee for Advanced Therapies (CAT), since May 2013

Membership in European Medicines Agency working parties / groups

~ Member of the Patients’ and Consumers’ Working Party, since 2012.

Professional background

Current positions:

= Professor of Pharmacology, Immunopharmacology and Pharmacotherapy at the University of
Lisbon (Faculty of Pharmacy), Portugal

= Member of the Evaluation Board of Medicines of the Portuguese National Authority of Medicines and
Health Products - INFARMED, I.P.

= Preclinical Expert for the Portuguese National Authority of Medicines and Health Products -
INFARMED, I.P.

= Member of the Portuguese National Formulary of Medicines Working Group

= Preclinical and Pharmaceutical Expert for the Portuguese National Authority for Animal Health
(Diregdo Geral de Veterinaria, DGV)

Other relevant positions:

® Research scientist at the Research Institute for Medicines and Pharmaceutical Sciences (iMED.FFUL)
- University of Lisbon, Portugal (since 2007)
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Education

- PharmD, Pharmaceutical Sciences degree by the Faculty of Pharmacy at the University of Lisbon,
Portugal (2001)

 MSc, Master degree in Regulation and Evaluation of Medicines and Health Products, Faculty of
Pharmacy, University of Lisbon, Portugal (2006)

- PhD in Pharmacology by the University of Lisbon, Portugal (2008)

« Author and co-author of more than 70 scientific publications in international journals, and 90
scientific communications (on pharmacology, immunopharmacology, pharmacotoxicology and

therapeutics), presented to national and international scientific meetings.

Areas of expertise

« Orphan medicinal products development and evaluation
+ Pharmacology of inflammation

» Ischemia-reperfusion injury

= Human medicines evaluation

« Pharmacodinamics and non-clinical pharmacokinetics

« Pharmacology in laboratory and target animals

« General and special toxicology

« Non-clinical drug development
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Scientific profile

Membership in the European Medicines Agency scientific committees
« Member of the Committee for Orphan Medicinal Products - COMP, since August 2012.
Professional background

Current positions:

« Assistant Professor, Medical School, National and Kapodistrian University of Athens, Athens, Greece
+  Attending Physician, Internal Medicine/Infectious Diseases Laikon General Hospital, Athens, Greece
Other relevant positions:

« External Advisor, National Organization for Medicines, Athens, Greece

Education

M.D. Degree: Athens University Medical School, Greece; 1985

Thesis: Zurich University Medical School, Switzerland; 1990
Athens University Medical School, Greece; 1997

Internship: Department of Medicine, Athens Naval Hospital, 2/1987-2/1988

Residency: Department of Internal Medicine, Laikon General Hospital and Athens
University Medical School, 7/1990-7/1994

Fellowship: Infectious Disease Unit, Massachusetts General Hospital and Harvard Medical
School, Boston, USA, 10/1994-4/1997

Sabbatical: M.D. Anderson Cancer Center, University of Texas, Houston, Texas, USA,

3/2007-6/2007
Areas of expertise

« Internal Medicine

+ Infectious Diseases (HIV infection, Zoonoses, Medical Mycology)
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D Sigurdur Thorsteinsson
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢«  Member of the Committee for Orphan Madicinal Products (COMP), since 2003
Professional background

Current positions:
« Chairman Icalandic Pharmaceutical Committes, since 1984
Other relevant positions:

»  Chief, Div. of Pharmaceutical Affairs, Landspitali-University Hospital, Reykjavik, Iceland {until
2012)

= Associate professor, Intarnal Medicine/Infectious Diseases, University of Iceland (1990 - 2003}
Education

» MDD, American boards of Internal Medicine

»  Past graduate training in Internal Medicine and Infectious Diseases, Baylor College of Medicing,
Houston, Texas, USA

Areas of expertise

« Infectious Diseases and anti-infactives and HIV/AIDS
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Dr Violeta Stoyanova-Beninska
Scientific profile

Membership in the European Medicines Agency scientific commitiees
¢«  Member of the Committee on Orphan Medicinal Products (COMP) since 2012
Membership in European Medicines Agency working parties / groups

= Alternate member of the Scientific Advise Working Party (SAWP) (2010 - 2012)

«  Adgitional expert of Cantral Nervous System Drafiing Group (CNS DG) since 2009
Professional background

Current positions:

« Clinical Assessor at Medicines Evaluation Board {MER), Utrecht, The Netherlands

Other relevant positions:

= Guest physician at Division of Mood disorders, Dapartment of Psychiatry, Amsterdam Madical
Centre (AMC), Amstardam, The Netherlands

Education

« Medicine, PhD in molecular genetics, Master of public health

Areas of expertise

= Psychiatry
«  Genetics

« CNS
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Prof. Albert Vincenti

Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢« Member of the Committee of Orphan Medicinal Product (COMP} since 2008
Professional background

Current positions:

« PHrector, Pathology Services, St Thomas's Hospital, Malta (private hospital}

= Chairman, Academy of Nutritional Medicine (Ui)

Other relevant positions:

Former

« Pathology Department Head & Deputy Dean, Malta University Medical School

»  Consultant Surgical Pathologist and Chairman, Pathology Services, Maltese National Health Service

= Consultant Surgical Pathologist & Pathology Services Director to Winchester & Eastleigh Health
Care Trust, Hampshire, England

« Consultant Pathologist to HM Coroner in Central Hampshire, England
« London University Lecturer & Pathologist to HM Coroner in Central London

Education

« Undergraduate training in Malta

¢« Postgraduate training at Royal Marsden, St George's, Royal Free, Charing Cross & The Middiasex
hospitals in London

Areas of expertise

= Surgical pathology (histopathology & cytopathology)

«  Nutritional meadicine
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Dr Veljo Saano
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢« Member of the Committee of Orphan Medicinal Product (COMP} since 2004
Membership in EMA working parties / groups

= Member of Mutual Recognition Facilitation Group (MFRG) (1996 - 2003), Chairman from July to
Decamber 1992

Professional background

Current positions:

»  Senior Medical Officer, Finish Medicines Agency (since 1893)

Other relevant positions:

¢«  Docent in dinical pharmacology, Maedical Faculty, University of Tampere, Finland {since 1985)
= Docent in pharmacology, Medical Faculty, University of Eastern Finland, Finland (since 1992}

» 1 year visiting feliow; Humanpharmakologisches Institut Ciba-Gelgy, Tlbingen, Germany
{19580 - 1991)

«  Acting senior medical officer; Nationa! Agency for Health, Finland (3 months in 1998}

¢ Assistant physician; Dept. of Oncology, University Hospital, Kuopio, Finland (3 months
in 1987 - 1988)

s« 1 year acting house officer; City Hospital, Kuopio, Finland (1987 - 1588)

» 1 year acting associate profassor in pharmacoiogy; University of Kuopio, Finland
{1985 - 1986)

= Assistant profassor in pharmacology; University of Kuopio, Finland {1880 - 1993)

«  Assgistant, senior lecturer in pharmacsoiogy; Univearsity of Kuopio, Finland {1974 - 1880%)
Education

= M.D., fully authorisad physician; University of Kuopio, Finland {19877}
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= Ph.D. in pharmacology; University of Kuopio, Finland (1882}

« Authorised specialist in clinical pharmacology; University of Kuepio, Finland (1989}
Areas of expertise

= Respiratory pharmacoioqy
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Dr Vallo Tillmann
Scientific profile

Membership in the European Medicines Agency (EMA) scientific commitises
¢«  Member of the Committee of Orphan Medicinal Product (COMP}, since 2003
Professional background

Current positions:
«  Professor in Paediatrics, Tartu University Children’s Clinic, Estonia
Other relevant positions:

= Consultant in Paediatric Endocrinoiogy, Tartu University Children’s Clinic, Estonia
Education

« Medical Doctor {cum laude), University of Tartu, Estonia

= M.D. {Doctor of Madicine}, University of Manchester

« Qualified Doctor in Paediatrics, University of Tartu, Estonia

¢«  Certificate in Pasdiatric Endocrinology, European Society of Paediatric Endocrinology
s Registered Doctor in Paediatrics and Endocrinology, Estonian Heaith Care Board
Areas of expertise

¢« Paediatrics

+  Endocrinoiogy

= Normal growth

«  Growth hormone deficiency in children

« Disorders of puberty

»  Late effects of childhood cancer treatment
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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.
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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.
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and of the International Filing Date (Form PCT/RO/105) 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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t 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).
| hereby appoint:

Practitioners associated with the Customer Number: 45200

OR
I__:l 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 only 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:

IZI The address associated with Customer Number: 45200

OR
Firm or
Individual Name
Address

City . | State Zip

Country

Telephone I Email

Assignee Name and Address:

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

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 identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whmaym and title is supplied below is authorized to act on behalf of the assignee

Signature g K%M" <\/. n Date &~ *0 - 41
Name %f aT TAEVTC 40U Telephone (c2 £ -G - lg’;g_f
fle MANAGCINL G MEMEBER

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 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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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. Arecord 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. Arecord 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 hisfher 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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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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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PTO/SB/96 (01-09)

Approved for use through 02/28/2009. OMB 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Herriot Tabuteau
Application No./Patent No.: 13/894,244 Filed/Issue Date: 05/14/2013
Titled:

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

Antecip Bioventures Il LLC _a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

states that it is:

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

2. |:| an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. |:| 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. An assignment from the inventor(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. |:| 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 , orfor which a copy thereof is attached.

3. From: To:

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

Reel , Frame , orfor which a copy thereof is attached.

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

|:| 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 assighment 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/ 10/16/2013
Signature Date

Brent A. Johnson Attorney
Printed or Typed Name 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-PT0-9199 and select option 2.
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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.

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.
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.

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).

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.

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)).

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.

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.

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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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO. oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/894,244 05/14/2013 Herriot Tabuteau 1958603.00021
CONFIRMATION NO. 1033
45200 IMPROPER CPOA LETTER
K&L Gates LLP

t Park Plaza IO
Twelfth Floor

IRVINE, CA 92614 Date Mailed: 10/22/2013

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the power of attorney filed 10/16/2013. 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 of attorney 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 patent owner who was not the applicant must appoint any power of attorney in compliance with 37
CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4).

/snguyen/

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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I

ATTY. DOCKET NO./TITLE |

13/894,244 05/14/2013 Herriot Tabuteau 1958603.00021

CONFIRMATION NO. 1033
45200 IMPROPER CFR REQUEST
K&L Gates LLP

1 Park Plaza N AT 0 O

IRVINE, CA 92614

Date Mailed: 10/22/2013

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

Power of Attorney, Claims, Fees, System Limitations, and Miscellaneous

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

+ Any request to correct or update the name of the applicant must include an application data sheet (ADS)
in compliance with 37 CFR 1.76 specifying the correct or updated name of the applicant in the applicant
information section. Any request to change the applicant after an original applicant has been specified under
37 CFR 1.46(b) must include a new ADS in compliance with 37 CFR 1.76 specifying the applicant in the
applicant information section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c).

/snguyen/

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. : 1033

Applin. No. : 13/894,244

Applicant : Herriot Tabuteau

Filed : 05/14/2013

Docket No. : 1958603.00021

Customer No. B 45200

Title : 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.

Respectfully submitted,

Dated: November 5, 2013 /Brent A. Johnson/
Brent A. Johnson Ph.D.
Registration No. 51851
Customer No. 45,200

K&L GATES, LLP

1 Park Plaza, 12" Floor
Irvine, California 92614-7319
Telephone: 949.253.0900
Facsimile: 949.253.0902
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PTO/AIA/4 (03-13)

Approved for use through 01/31/2014. OMB 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 OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 1958603.00021

Application Number

/

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

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 format 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
[] 37CFR5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Herriot Tabuteau
Residence Information (Select One) (8 USResidency () Non USResidency () Active US Military Service
City | New York I State/Province | NY l Country of Residencd ‘ us

Mailing Address of Inventor:

Address 1 260 Park Avenue South, Apt. B

Address 2 «
City New York ‘ State/Province ‘ NY
Postal Code \ 10010 ‘ Countryi ‘ us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
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). '

[[] An Address is being provided for the correspoﬁdence Information of this application.

Customer Number 45200

Email Address chicago.patents@klgates.com

Remove Email

Application Information:

Title of the Invention Compositions for Oral Administration of Zoledronic Acid or Related Compounds for Treating Disease
Attorney Docket Number| 1958603.00021 Small Entity Status Claimed [X]
Application Type Nonprovisional
Subject Matter Utility
Total Number of Drawing Sheets (if any) 8 Suggested Figure for Publication (if any)
EFS Web 2.2.6
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PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. OMB 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 OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

1958603.00021

Application Number

Title of Invention

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

Publication Information:

[[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

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

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 ‘ (O US Patent Practitioner ’ (O Limited Recognition (37 CFR 11.9)

Customer Number

45200

Domestic Benefit/National Stage Information:

This section alliows 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

- Remove

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

non provisional of

61654292

2012-06-01

Prior Application Status

Pending

Remove

Applicatjon Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

non provisional of

61654383

2012-06-01

Prior Application Status

Pending

Remiove.

Application Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

non provisional of

61655527

2012-06-05

Prior Application Status

Pending

EFS Web 2.2.6
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PTO/AIA/14 (03-13)

Approved for use through 01/31/2014. OMB 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 coliection of information unless it contains a valid OMB control number.

Attorney Docket Number | 1958603.00021

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention

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

Application Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

non provisional of

61762225

2013-02-07

Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

non provisional of

61764563

2013-02-14

Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

non provisional-of

61767647

2013-02-21

Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

non provisional of

61767676

2013-02-21

Prior Application Status

Pending

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 1.55(d). .When priority is claimed to a foreign application
that is eligible'for retrieval under the priority document exchange program (PDX)' 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 uitimate
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).

| Remove.

Application Number

Country|

Filing Date (YYYY-MM-DD)

Access Code' (if applicable)

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

EFS Web 2.2.6
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PTO/AIA/14 (03-13) -

Approved for use through 01/31/2014. OMB 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 OMB control number.

L. Attorney Docket Number | 1958603.00021
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | 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
[] 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:

X] 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 o f 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.

(® Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor
(O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest
EFS Web 2.2.6
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PTO/AIA/4 (03-13)

Approved for use through 01/31/2014, OMB 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 OMB control number.

L. Attorney Docket Number | 1958603.00021
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | 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:

Name of the Deceased or Legally Incapacitated Inventor :i . J

If the Applicant is an Organization check here. X

Organization Name | anvecip Bioventures Il LLC

Mailing Address Information For Applicant:

Address 1 630 Fifth Ave.

Address 2

City New York State/Province NY
Countr)f ‘ 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 1.215(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. ]
Prefix Given Name Middle Name Family Name Suffix

EFS Web 2.2.6
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PTO/AIA/14 (03-13)

Approved for use through 01/31/2014. OMB 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 OMB control number.

Attorney Docket Number | 1958603.00021

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | 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 State/Province
Countryi ‘ Postal Code
Phone Number Fax Number

Email Address

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

Sigbnatu re:

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-DD)| 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 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 2.2.6
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PTO/SB/96 (01-09)

Approved for use through 02/28/2009. OMB 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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner; Herriot Tabuteau
Application No./Patent No.: 13/894,244 Filed/lssue Date: 05/14/2013
Titled:

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

Antecip Bioventures Il LLC ,a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, paﬁnership, university, government agency, etc.

states that it is:

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

2. [ ] anassignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %?); or
3. |:| the assignee of an undivided inferest 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. 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 , orfor which a copy thereof is attached.

2. From: To:

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

Reel , Frame . orfor 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.

|:| -Additional documents in the chain of title are listed on a supplemental sheet(s).
I:] 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/ 10/16/2013
Signature Date

Brent A. Johnson Attorney
Printed or Typed Name 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 te 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-PT0-9199 and select option 2.
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Approved for use through 11/30/2011. OMB 0651-0035

) 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 OMB control number.

[ POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

1 hereby revoke all previoué powers of attorney inen in the application identified in the attached statement under N
37 CFR 3.73(b). . o :

| hereby appoint:

Practiioners 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 ail patent applications assigned only 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 corespondence address for the application identified in the attached statement under 37 CFR 3.73(5) to:

The address associated with Customer Number: 45200

OR

Firm or
Individual Name
Address

City ) l State Zip

Country

Telephone l Email

Assignee Name and Address:
Antecip Bioventures Il LLC

2711 Centerville Road, Suite 400
Wilmington, DE 19808

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 identify the application in which this Power of Attorney is to be filed. .

SIGNATURE of Assignee of Record
'i‘he individual whg;ars@_at}lre and title is supplied below is authorized to act on behalf of the assignee

Signature 9 \MM‘ (\/6 - . Date 6~ 20~ "?\ :
Nme " HeXRgT TAEUTCAU Telophone ¢eg -6 FF- 2§34
e | ManACinG MEMEER .

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. Conffidentiality 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 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, cail 1-800-PT0-9799-and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 17323278
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: 05-NOV-2013
Filing Date: 14-MAY-2013
Time Stamp: 18:39:30

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

1958603-21_UPDATED_ADS_E

265026

TC.pdf

a46f71bb42c97fc721a0506ad7c9eb5feaad|

yes 9
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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

Power of Attorney 9 9

Warnings:
Information:
Total Files Size (in bytes):i 265026

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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/894,244 05/14/2013 Herriot Tabuteau 1958603.00021 1033
45200 7590 11/06/2013 | |
EXAMINER
K&L Gates LLP
1 Park Plaza IVANOVA, SVETLANA M
Twelith Floor ART UNIT PAPER NUMBER
IRVINE, CA 92614 | | |
1627
| MAIL DATE | DELIVERY MODE |
11/06/2013 PAPER

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.

PTOL-90A (Rev. 04/07)
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