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PRELIMINARY AMENDMENT
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Dear Sir:

Prior to examining the above-referenced application, please amend the
specification as described on page 2 of this paper, and please amend the claims as

described on pages 3-6 of this paper. Remarks follow on page 7.
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Amendments to the Specification

Please replace page 1, lines 5-10 of the specification filed herewith with the following
amended paragraph:

This application is a continuation of copending U.S. Application Serial No.

13/961.835 filed August 7, 2013, which is a continuation of copending U.S. Application
Serial No. 11/897.177, filed August 28, 2007, which is a continuation of U.S. Application
Serial No. 10/927,857, filed August 27, 2004, now abandoned, which claimed the benefit
of U.S. Provisional Application No. 60/503,137 filed September 15, 2003, which-is are

incorporated in #s their entirety herein by reference.

Please replace page 4, line 25 — page 5, line 3 of the specification filed herewith with the
following amended paragraph:

The present methods are useful in treating any suitable condition which is
therapeutically sensitive to or treatable with cyclosporin components. Such conditions
preferably are ophthalmic or ocular conditions, that is relating to or having to do with one
or more parts of an eye of a human or animal. Included among such conditions are,
without limitation, dry eye syndrome, phacoanaphylactic endophthalmitis, uveitis, vernal
conjunctivitis, atopic keratoconjunctivitis, corneal graft rejection and the like conditions.
The present invention is particularly effective in treating dry eye syndrome. Cyclosporin

has been found as effective in treating immune mediated keratoconjunctivitis sicca (KCS

or dry eve disease) in a patient suffering therefrom. The activity of cyclosporins is as an

immunosuppressant and in the enhancement or restoring of lacrimal gland tearing. Other

conditions that can be treated with cyclosporin components include an absolute or partial

deficiency in aqueous tear production (keratoconjunctivitis sicca, or KCS). Topical

administration to a patient's tear deficient eve can increase tear production in the eye. The

treatment can further serve to correct corneal and conjunctival disorders exacerbated by

tear deficiency and KCS, such as corneal scarring, corneal ulceration, inflammation of

the cornea or conjunctiva, filamentary keratisis, mucopurulent discharge and

vascularization of the cornea.
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Amendments to the claims

The following list of claims will replace all previous versions of claims presented
in this application:

1. = 36. (Canceled)

37. (New) A method of increasing tear production in the eye of a human, the method
comprising topically administering to the eye of the human an emulsion at a frequency of
twice a day, wherein the emulsion comprises cyclosporin A in an amount of about 0.05%
by weight, polysorbate 80, Pemulen, water, and castor oil in an amount of about 1.25%
by weight; and

wherein the topical ophthalmic emulsion is effective in increasing tear production.

38. (New) The method of Claim 37, wherein the emulsion further comprises a tonicity

agent or a demulcent component.

39. (New) The method of Claim 38, wherein the tonicity agent or the demulcent

component is glycerine.

40. (New) The method of Claim 37, wherein the emulsion further comprises a buffer.

41. (New) The method of Claim 40, wherein the buffer is sodium hydroxide.

42. (New) The method of Claim 37, wherein the topical ophthalmic emulsion further

comprises glycerine and a buffer.

43. (New) The method of Claim 37, wherein the emulsion comprises polysorbate 80 in an

amount of about 1.0% by weight.
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44. (New) The method of Claim 37, wherein the emulsion comprises Pemulen in an

amount of about 0.05% by weight.

45. (New) The method of Claim 37, wherein the emulsion further comprises glycerine in

an amount of about 2.2% by weight and a buffer.

46. (New) The method of Claim 45, wherein the buffer is sodium hydroxide.

47. (New) The method of Claim 37, wherein, when the emulsion is administered to an
eye of a human in an effective amount in treating KCS, the blood of the human has

substantially no detectable concentration of cyclosporin A.

48. (New) The method of Claim 42, wherein the emulsion has a pH in the range of about
7.2 to about 7.6.

49. (New) The method of Claim 37, wherein the emulsion is as substantially
therapeutically effective as an emulsion comprising cyclosporin A in an amount of 0.1%

by weight and castor oil in an amount of 1.25% by weight.

50. (New) The method of Claim 37, wherein the emulsion achieves at least as much
therapeutic effectiveness as an emulsion comprising cyclosporin A in an amount of 0.1%

by weight and castor oil in an amount of 1.25% by weight.

51. (New) The method of Claim 37, wherein the emulsion breaks down more quickly in
the eye of a human, once administered to the eye of the human, thereby reducing vision
distortion in the eye of the human as compared to an emulsion that contains only 50% as

much castor oil.

52. (New) The method of Claim 37, wherein the emulsion, when administered to the eye

of a human, demonstrates a reduction in adverse events in the human, relative to an
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emulsion comprising cyclosporin A in an amount of 0.1% by weight and castor oil in an

amount of 1.25% by weight.

53. (New) The method of Claim 52, wherein the adverse events include side effects.

54. (New) A method of treating KCS, the method comprising the step of topically
administering to an eye of a human an emulsion at a frequency of twice a day, the
emulsion comprising:

cyclosporin A in an amount of about 0.05% by weight;

castor oil in an amount of about 1.25% by weight;

polysorbate 80 in an amount of about 1.0% by weight;

Pemulen in an amount of about 0.05% by weight;

a tonicity component or a demulcent component in an amount of about 2.2% by
weight;

a buffer; and

water,

wherein the emulsion is effective in treating KCS.

55. (New) The method of Claim 54, wherein the buffer is sodium hydroxide.

56. (New) The method of Claim 54, wherein the tonicity component or the demulcent

component is glycerine.

57. (New) The method of Claim 54, wherein, when the emulsion is administered to the
eye of a human in an effective amount in treating KCS, the blood of the human has

substantially no detectable concentration of the cyclosporin A.

58. (New) The method of Claim 54, wherein the emulsion has a pH in the range of about

7.2 to about 7.6.
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59. (New) A method comprising:
administering an emulsion topically to the eye of a human having KCS, wherein
the emulsion comprises:
cyclosporin A in an amount of about 0.05% by weight;
castor oil in an amount of about 1.25% by weight;
polysorbate 80 in an amount of about 1.0% by weight;
Pemulen in an amount of about 0.05% by weight;
glycerine in an amount of about 2.2% by weight;
sodium hydroxide; and
water; and
wherein the emulsion is effective in increasing tear production in the human

having KCS.

60. (New) The method of Claim 59, wherein the emulsion has a pH in the range of about
7.2 to about 7.6.
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REMARKS

The applicants have canceled Claims 1-36 and have added Claims 37-60. Support
for the limitations recited in the new claims may be found throughout the specification,
and at least at page 4, line 25 — page 5, line 14, page 10, lines 1-7, page 26, lines 5-19,
and page 27, lines 4-31 of the application specification filed herewith. No new matter is
added.

Support for the amendment to the specification at page 4, line 25 — page 5, line 3

may be found, at least, in U.S. Patent Nos. 5,474,979 and 6,254,860, which were
previously incorporated by reference in the present application specification at page 1,
lines 18-21. The amendment contains no new matter.
The claims of the present application may vary in scope from the claims pursued in the
parent applications. To the extent any prior amendments or characterizations of the scope
of any claim, or the specification, or referenced art could be construed as a disclaimer of
any subject matter supported by the present disclosure, the Applicants hereby rescind and
retract such disclaimer.

Specifically, the Applicants would like to bring to the Examiner’s attention
comments made in the Response filed on June 15, 2009 in U.S. Patent Application Serial
No. 10/927,857 (now abandoned) and comments made in the Amendment filed on June
15, 2009 in U.S. Patent Application Serial No. 11/897,177 (currently pending) regarding
U.S. Patent No. 5,474,979 and the present application specification. Since these
comments have been filed, the Applicants have collected evidence that supports the
patentability of the pending claims.

The Commissioner is hereby authorized to charge any fees required or necessary
for the filing, processing or entering of this paper or any of the enclosed papers, and to

refund any overpayment, to deposit account 01-0885.

Respectfully submitted,

/Laura L. Wine/

Date: August 14, 2013

Laura L. Wine
Attorney of Record
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Please direct all inquiries and correspondence to:

Laura L. Wine, Esq.

Allergan, Inc.

2525 Dupont Drive, T2-7H

Irvine, California 92612

Tel: (714) 246-6996 Fax: (714) 246-4249

Registration Number 68,681
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claims priority under 35 U.8.C. 119(a)-{d) if a copy of the foreign application that satisfies the cettified 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.
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Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
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A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

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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I believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5} years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicanis should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

£ Date (Optional) :

Mote: An application data sheet (PTO/AIA/14 or equivalent), ;ﬂﬂiu{imé naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIADT form for each additional inventor.

This collsclion of information is required by 35 U.S.C. 115 and 37 CFR 1.83. The information is required o obladn or retain a benefit by the public which is to fie (and
by the LUSPTO fo provess) an application. Confidentiality is oo by 35 U.8.C. 122 arud 37 CFR 1.11 and 1.14. This coflection is estimated 1o take 1 minule o
complete, iIncluding gathedng, preparing, and submitting the complstad application form to the USPTO. Time will vary depending upon the individual case. Any
cormments on the amount of time you require to complete this forr andior suggestions for reducing this burden, should be sent to the Chisf Information Officer, .S,
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 223131480, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

¥ you need assistance in completing the form, call 1-800-PT0O-8189 and select option 2.
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FTOAIAGT (06-12)

Approved for uss through GV31/2014. OMB 0881-0032
L8, Patent snd Trademark Offics; U.8. DEPARTMENT OF COMBERCE

tinder the Paperwork Reduction Act of 1885, no persons are required 1o respond 16 & collection of information unisss it displaye a valid OME conirol number,

4 DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET {3?‘ CFR 1. ?ﬁ}

Title of ', ﬁéETH@ﬁS C}i‘: ?R{}V DING THEMEQ? Cc EF’F%@?S L?Sifsi@ 8?’53&83?@?2 N

invantion | COMPONENTS
i Docket No.: 17618CON7{AP)

As the belpw named inventor, | hereby declare that

This declaration o
is directed to E The attached application, or
United States application or PCT international application number 13/961,835
8/7/2013

filed on

The shove-identified application was mads or authorized 1o be made by me.

i belisve that | am the original inventor or an original joint inventor of a dlaimed invention in the application.

| hereby acknowledge that any wiliful faise statement made in this deciaration is punishable under 18 U S.C. 1001
by fine or imprisonment of not more than five (8B) years, or both,

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed In & patent application that may
confribute 1o identity theft. Parsonal information such as social security numbers, bank account numbers, or oredit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a pelition or an application. If this type of personal information Is included in documents subrmitied o the USPTO,
petitioners/applicants should consider redacting such personal information from the documerds before submitting them o the
USPTO. Petiticnerappiicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a} is mads in the appiication) or issuance of 2
patent. Furthermors, the record from an abandoned application may also be avallable to the public f the application s
referenced in a published application or an issued patent (ses 37 CFR 1.14). Checks and credit card  authorization forms
PT(O-2038 submitted for payment purposas are not retained In the application file and therefore are not publicly avallsbls,

LEGAL NAME OF INVENTOR
Inventor. DIANE TANG-LIU Date (Optional) :
Signature: W \),W z}‘{w

Mote: An appiication dala shest (PTO/AIA 14 or equivalent), Indluding naming the enfire ventive endity, must scoompany this form,
Use an additiona! PTO/SB/AIADT form Tor each addifiona! inventor,

%nggmwﬁvss 115 anyd 37 CFR LB2. The blomadion ls reibiad to oblaln or relaln & bonadll by the pubilis wideh s & s (v
s is governed by 35 UB.C. 122 and 37 OFR 1.1 ard .94, This collection Is exfinsied W ke 1 minide io

. £ e Hon fonn fo the USPTO. Thne wil vary deparading upon e Indiidus case. Ay
W%&%W%%%ms&&%%%%m%m@m%%m sheaddd be sant i e Clia! nformmstlony O, U S,
Putent arsd Trademawk Office, U8, Depariment of Commarcs, PO, Box 1450, Alerenddia, VA 223181480, %%@?s&%&?ﬁs@w@%ﬂg&s%&éﬂ%
THIZ ADDRESS. SEND T0: Commnissioner for Potents, P.O. Box 1450, Alevandile, VA 225131450,

4 you need assislance b compleling the lorm, caf 180097007189 sewd salert cotinn 2.

wmw&wméwgm Conia
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PTO/AINGT (08-12)
Approved for use through 01/31/2014. OMB 0651-0032
U8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a collection of information uniess it displays a valid OMB control number,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titleof | METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

invention | COMPONENTS
Docket No.. 17618CON7(AP)

As the below named inventor, | hereby declare that:

This declaration [} o
is directed to: LJ The attached application, or
@ United States application or PCT international application number 13/961,835
filed on 8/7/2013

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement mads in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5} years, or both.

WARNING:

Petitionerfapplicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
o support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available fo the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application] or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent {see 37 CFR 1.14), Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available,

LEGAL NAME OF INVENTOR

4

—~ A
E}A\,fi? FP®W éﬁ Date (Optional) -

| i
, =G 4
Signature: b AR ’é* A D

inventor:

%

Note: An application data sheet (PTO/AIN 14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIADT form for each additional inventor,

This coltection of information b required by 38 US.C 115 and 37 OFH 1,83, The informstion is requlred fo obtaln or relain & bensfit by the public which s 1o s lang
by the USPTO to process) an application, Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1,11 and 1.14. This collection is estimated fo take 1 minute i
complele, huhuling getherng, prepering, and submilting the completed application form o the USPTO. Time will vary deperdling upon the dividusl case. Any
coavirents ob the amourd of tne vou reguire o ooy e form andfor ¢ = vief information Officer, U.S.
Paterd ang Tradewsrk Office, US. et of Corm PO Box 1450, Mesgrdrls, VA 223131450 DO NOTY SEND FEES OR COMPLETED FORME T0

THIS ADDRESS. SEND TO: Cem&iss%é%f for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
i vou need assi in completing the form, caff 1-803-PT0O-919% and selsct oplion 2.
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Do code: Oath
Document Description: Qath or declaration filad

PTORAG2 (08-12)

Agproved for uss Hhrough 01312014, OMB 0851-0032

U.5. Patent and Trademek Office; (1.8, DEPARTMENT OF COMMERCE

Under the Pepenwork Reduction A of 1885, no persons are reguired to respond o & collscBon of information untoss 1 displays 8 valid OME control mumber.

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY
OR DE@EG&E PATENT APPLICATION {35 US.C. 115{d) AND 3T CFR 1 ﬁﬁ}

\\\\\\\\\\\\\\\\\\\

{ This of Methads @f Providing Themmam Effects Usmg Cyclosporin Cempansnis
| nvention Docket No.: 17618CONT7(AP)

~~~~~~~~~~~~~~~~~~~~~

This statement Is direciad to:

m The attached application,
OR

| United States application or POT international application number 13/961 5@35 flad on 8-7-13

LEGAL NAME of Inventor to whom this substituts statement appiies:

{E.5.. Given Name (first and middls §f any}) and Family Name or Sumame)

‘James N. Chang

iResidence {sxcept for a decaased or legaily Incapaciisied wentor):

e Newport Beach .CA @ US

Waliing Address {excapt for & dacessad or lagelly m@m inventor):
36 Cervanies

, NewportBeach | CA | 92660 | US

in the application.
The sbove-identifisd spplication was made or authorized b be made by me.

{ hersby acknowiedge that any wiliful falss statement mads in this sialement is punishabls under 18 US.C. 1001 by fins or
imprisonment of not mors than five {(5) ysars, or hoth.

{ belisve the above-named inventor or joint Invantor o be the original Inventor or an original joint invenior of 8 dalmed Invention

Relationship io the inventor io whom this subsiitile statement appliss:

[ ] Logsl Represantative (for deceased or lagally Incapacitated Irventor only),
Asslignes,

m Person to whom the Inventor is under an sbiigation to assign,

[ Joint inventor.

{:} Parson who otherwise shows a sufficient propristary infersst in the matter (petition under 37 CFR 1.46 is required), or

{Page 1012}
msmmcﬁmmesmumwas 115 and 37 CFR 1.83. The information is mequired to obiain or relaln o benefit by the public whith is to B (ang
by the USPTO w process) an application. Cong sty Is govemed by 36 U.8.0. 122 and 37 CFR 1.11 and 1.14. This collection is sethnsied o toke 1 minus to
compiats, inchuding gathaing, preparing, and submilting the compleled application form o the USPTO. Tims will vy depending upon the individual case. Any
ourmments on the amount of e wou requis 1B compiets this form andior suggesiions for redudng this burden, should be sant to the Chisf infurmation Officer, U.S.
Patant and Trademark Office, U.8. Deparirnant of Commerce, P.O. Box 1450, Alawandds, VA 22393-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.0O. Box 1450, Alexandria, VA 223131458,

# you nend assistencs in completing the form, call 1-800-PTO-8198 and seleel opticn 2,
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PTO/SBIAIAO2 (06-12)
Approved for use through 01/31/2014. OMB 0851-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwark Reduction Act of 1885, no persans are required to respond to a cofiection of information unless it displays a valid OMB control number.

SUBSTITUTE STATEMENT

Circumstances permitting execution of this substitute statement:
[ ] inventor is deceased,
[[] mventor is under iegal incapacity,
[] inventor cannot be found or reached after diiigent effort, or
{l] inventor has refused to execute the oath or dectaration under 37 CFR 1.63.

If there are joint inventors, please check the appropriate box below:

An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) naming the entire inventive entity has been
or is currently submitted.

OR

An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) has not been submitted. Thus, a Substitute

Statement Supplemental Sheet (PTO/AIA/11 or equivalent) naming the entire inventive entity and providing inventor

information is attached. See 37 CFR 1.64(b).

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information In documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information Is included In documents submitted to the USPTO,
petitioners/applicants should consider redacting such persona! information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-pubiication request in compliance with 37 CFR 1.213(a) is made in the application) or Issuance of a
jpatent. Furthermore, the record from an abandoned application may also be available to the public if the application is
freferenced in a pubiished application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
}PT0O-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly avallabie,

ERSON EXECUTING THIS SUBSTITUTE STATEMENT:

_S_ignature: p’% ‘\{Lﬂ— 4 $ d'::‘?z*(—'""?’i_ﬁ

. CoMPARY! RUERGAN | INE. l("“"“’”)
Name: Debr?\D Condlnoﬁ?‘z‘g' ASS(STA T <= ¢ ate (Optional): :
RV

Residence (unless provided in an application data sheet, PTO/AIA/14 or equivalent):

Irvine CA UusS

{City State Country

Ellamng Address (unless provided in an application data sheet, PTO/AIA/14 or equivalent)
2525 Dupont Drive-T2-7H

L, Irvine L CA 92612 | US

| Note: Use an additional PTO/AIA/02 form for each inventor who Is deceased, legally incapacitated, cannot be found or

{ reached after difigent effort, or has refused to execute the oath or declaration under 37 CFR 1.63.
' ' [Page 2 of 2]

0021



Privacy Act Statement

The Privacy Act of 1974 (P.L. 33-878) requires that you ba given ceriain Information In connaction
with your submission of the stiached form relaled io 2 patent spplication or patent. Accordingly,
pursuant io the requirements of the Act, pleass be advised that: (1) the general suthorily for the
sellection of this Information is 38 LLS.C. 2(b}2); (2) furnishing of the information solicliad is voluniary;
ang {3} the principal purposs for which the information is used by the U.S. Patent and Trademark
Offics is to procsss and/or examine your submission related to 2 patent spplication or patent. If you do
not furnish the requestad information, the U.8. Patent and Trademark Offics may not be abis to
process andfor examineg your submission, which may result in termination of procsedings or
sbardonment of the appilication or expiration of the patent.

The information provided by vou in this form will be subledt i the following rouline 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. §82) and the Privacy Act {5 U.5.C 552a). Records from
tis system of records may be disciosed to the Department of Justics & delarming whethey
disclosure of hese reconds is required by the Freedom of information Adt

A record from this system of records may be disclossad, as a routine use, in the course of
preseniing evidencs o & court, magisirsts, or sdminisirative wribunal, including disclosures i
opposing counssl in the courss of ssitlement negotiations.

A record in this system of records may bs disclosed, as a routine use, o a Member of
Congress submilling a request involving an individual, to whom the record pertains, when the
individual has requesied assistance from the Member with respect to the sublsct matter of the

recond.
A record in this system of reconds may be discliosed, as 2 routine uss, 10 8 contracior of the

Agency having need for the information in onder to perform 8 contract. Reciplents of
information shall be required b comply with the requirements of the Privacy Act of 1874, as
amendsd, pursuant to § U.8.C. 552a(m).

A record relsted o an international Application fMled under the Patent Cooperation Treaty in
his system of records may be disclosed, as 2 routine use, 1o the International Bursau of the
World intsllectual Properly Organizalion, pursuant to the Patent Cooperation Treaty.

A record In this sysiem of records may be disclosed, as a rouline use, 1o another federal
agency for purposes of Mational Securdly review (385 U.8.0. 181) and for review pursuant o
the Alomdc Energy Act (42 U.S.C, 218{3.

& record from this system of reconds may be discosed, as s routine use, io the Adminisirator,
Genaral Servicas, or hisher designes, during an inspection of records conducted by GSA as
part of that agency's responsiblilty fo recommeand improvements in reconds management
practices and programs, under authority of 44 U.8.C. 2804 and 2808. Such disclosurs shal
ba mads In sccordance with the GSA regulations goveming inspection of reconds for this
purposs, and any other rslevant { Le., GBA or Commerce} direcive. Such disclosurs shall not
ba used o makes determinations aboutl individuals.

A record from this systern of records may be disclosed, 83 8 routine use, fo ths public after
sither publication of the application pursuant 1o 35 U.8.C. 122(b) or Issuance of a patent
pursuant o 35 U.8.C. 1581, Further, @ record may be disciosed, subject to the limitations of 37
CFR 1.14, as 8 routine use, 10 the public if the record was filed in an application which
became abandonead or in which the procsedings wers terminsted and which application is
refarenced by elther a published application, an application opsn & publlc inspeciion oran
issusd paisnt.

A racord from this system of records may be disclosed, 8% a rouline use, to a Federal, Siate,
or lucal law enforcement agancy, ¥ the USPTO becomes awars of a violation or polentist
viclation of iaw or reguistion.
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Doc Code: TRACK1.REQ
Document Description: TrackOne Request

PTO/AIA/424 (03-13)

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

First Named Nonprovisional Application Number (if
Inventor: AndreW ACheampong known):
e o METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1), the prioritized examination fee set forth in
37 CFR 1.17(c), and if not already paid, the publication fee set forth in 37 CFR 1.18(d) have
been filed with the request. The basic filing fee, search fee, examination fee, and any required
excess claims and application size fees are filed with the request or have been already been
paid.

2. The application contains or is amended to contain no more than four independent claims and no
more than thirty total claims, and no multiple dependent claims.

3. The applicable box is checked below:

. Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. The executed inventor's oath or declaration is filed with the application. (37 CFR 1.63 and 1.64)

. [] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. Arequest for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signawre’/ LAUA L. Wine/ o AUgust 14, 2013
mmpeq LAUIA L. Wine o Oer ey 58681

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.”

forms are submitted.

*Total of 1
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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. Arecord 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. Arecord 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. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

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

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

Page 2
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

COMPONENTS

First Named Inventor/Applicant Name:

Andrew Acheampong

Filer:

Laura Lee Wine

Attorney Docket Number:

17618CON7B (AP)

Filed as Large Entity

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

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 1111 1 600 600
Utility Examination Fee 1311 1 720 720
Request for Prioritized Examination 1817 1 4000 4000
Pages:
Claims:
Claims in Excess of 20 1202 4 80 320

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300
OTHER PUBLICATION PROCESSING FEE 1808 1 130 130
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 6350
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Electronic Acknowledgement Receipt

EFSID: 16592863
Application Number: 13967168
International Application Number:
Confirmation Number: 3265
Title of Invention: METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN
‘ COMPONENTS
First Named Inventor/Applicant Name: Andrew Acheampong
Customer Number: 51957
Filer: Laura Lee Wine
Filer Authorized By:
Attorney Docket Number: 17618CON7B (AP)
Receipt Date: 14-AUG-2013
Filing Date:
Time Stamp: 18:36:10
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $6350
RAM confirmation Number 6005
Deposit Account 010885
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
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METHODS OF PROVIDING THERAPEUTIC EFFECTS
USING CYCLOSPORIN COMPONENTS

Related Application

This application is a contimaation of U.8. Application
Serial No. 10/327,857, filed August 27, 2004, which claimed
the benefit of U.S. Provisional Application No. 60/503, 137
filed September 15, 2003, which is incerporated in its

entirety herein by reference.

Backgraund of the Invantiosn

The present invention relates to methods of providing
desired therapeutic effects to humans or animals using
compositions including oyclosporin components, Mare
particularly, the invention relates to methods including
administering to an eye of a human or animal a
therapeutically sffective amount of a cyclosporin component
te provide a desired therapeutic effect, preferably a
desired ophthalmic or oculax therapeutic effect.

The use of cyclosperin~A and cyclogporin A derivatives

ta treat ophthalmic conditions has bssn the subject of
various patents, for example Ding &t al U.8. Patent
5,474,979; Garst U.S. Patent 6,254,880; and Garst U.S.
G, 350, 44Z, this disclosure of each of which is incorpcrated
in 1its entirely herelin by refersnce. In addition,
cyclosporin A compositions used in treating ophthalmic
conditions is the subiect of a number of publications.
Such publications include, for sxample, “Riood

concentrations of cyelosporin a during long-term treatment

with cyclosporin a ophthalmic emulsions in patients with

moderate to severe dry eye dissase,” Small et al, J Ocul
Pharmacel Ther, 20028 Ogt, 18(5):411-8; “Distribution of
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cyclasporin A in poular tissues after topical

administration to albinoc rabbits and beagle dogs,”

Acheanpong et al, Curr Eye Res, 1988 Feb, 18(2}):81-103b;

“Cyclosporine distribution into the conjunctiva, cornea,

lacrimal gland, and systemic blood following topical dosing

of cyclosporine to rabbit, dog, and human eyes,” Acheanpong

et al, Adv Exp Med Bicl, 1938, 438:1001-4:; ™Preclinical

safety studies of cyclesporine ophthalmic emulsion,”

Angelov et al, Adv Exp Med Bicl, 1888, 438:;981-5;
“Cyclosporin & Emulsion & Eve,” Stevenson et al,
Ophthalmology, 2000 May, I07(5):987-74; and “Two

multicenter, randomized studies of the efficacy and safety

of cyclogporing ophthalmic emulsion in moderate to severs

dry eve disease. Csd Phase 3 Study Group,” Sall =t al,

Ophthalmology, 2000 Apr, 107{4}:8631-%, Bach of these
publications 1s incorporated in its entirety hersein by
referance. In addition, cyclosporin A-containing oil-in-
water emulsions have been clinically tested, under
conditions of confidentiality, since the mid 1230's in
order to obtain U.S. Food and Drug Administration (FDA}
regulatory approval.

Exanples of useful cyclospodrin A~contalning swwlsions
are set out in Ding et al U.S. Patent 5,474,979, Example 1
of this patent shows a series of emulsions in which the
ratio of cyclosporin A to castor oil in sach of these
compositions was 0.08 or greater, sxcept for Composition B,
which included 0.2% by weight coyclosporin A and 5% by
welght castor oil. The Ding et al patent placed no
significance in Composition B relative to Compositions &, C
and D of Example 1.

Over time, it has become apparent that cyclosporin A

emulaions for ophthalmic use preferably have less than 0.2%
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by welght eof cyclesporin A, With cyclosporin A

concentrations less than 0.2%, the amount of castor oil
enployed has been reduced since one of the functions of the
castor oil is te solubilize the cyclosporin A.  Thus, if
reduced amounts of oyclosporin are employed, reduced
amounts of castor ¢oll are nseded to provide effective
solubilization of cyclosporin Al

There continues to be a need for providing enhancsd
methods of treating cophthalmic or ocular conditions with

cyclosporin~containing emulsions.

Summaxy of the Invention

New methods of treating a human or animal using

cyclosporin  component-containing emulsions have been
discoverad, Such methods provide substantial overall

esfficacy in Frcvld;uﬂ desired therapeutic effects. In
addition, other important benefits are obtained emploving
the present methods, For example, patient safety is
enhanced. In particular, the present methods provide for
reduced risks of side effects and/wr drug interactions.
PFrescribing physicians advantageously have ingreased
flexibility in presoribing such methods and the
compositions useful in such methods, for example, because
of the reduced risks of harmful side effects and/or drug
interactions. %The present methods can be sasily practiced.
In short, the present methods provide substantial and
acoeptable aoverall efficacy, togeather  with othear
advantages, such as increased safety and/or flexibility.
In one aspect of the present invention, the present
methods comprise sdministering toe an aye of a human or
animal a composition in the form of an eswlsion comprising

water, a hydrophobic component and a cyclosporin component
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in a3 therapeutically effective amount of less than 0.1% by
weight of the composition. The welght ratio of the
eyclaosporin component to the hvdrophobic component is less
than (.08,

It has been found that the relatively increased
amounts of hydrophobic component together with relatively
reduced, yet therapeutically effective, amounts of
cyclosporin component provide substantial and advantageous
benefits. Ffor szample, the overall efficacy of the present
compositions, for example in Lreating dry eye dissase, is
substantially =qual to an identical composition in which
the cyclosporin component is present in an amount of 0.1%
by weight. Further, & relatively high concentration of
hydrophobic component is believed to provide for a more
gquick or rapid breaking down or resolving of the emulsion
in the eye, which reduces vision distortion which may be
causad by the pressnce of the emulsion in the eye and/or
facilitates the therapeutic effectiveness of the
composition. Additionally, and importantly, using reduced
amounts of the active c¢yclosporin component mitigates
against undesirable side effects and/or potential drug
interactions.

In zhort, the present inventicon provides at least one
advantagecus bkenefit, and preferably a plurality of
advantagecus benefits.

The present methods are wuvseful in treating any
suitable condition which is therapeutically sensitive to or
treatable with cyclosporin components. Such conditions
preferabkly are ophthalmic or ooular conditions, that is
relating to or having to do with one or more parts of an
eye of a human or animal. Included among such conditions

Are, without limitation, dry aye syndrome,
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phacoanaphylactiic endophthalmitis, uvelitis, vernal
corjunctivitis, atopic kerapoconijunctivitis, coernesl graft
rejection and the like conditions. The present invention
iz particularly sffsctive in treating dry sye syndrome,

Employving reduced concentrations of coyclosporin
component, as in the present invention, is advantagsously
gffective Lo provide the blood of the human or animal under
treatment with reduced concentrations of coyclosporin
component, preferably with substantially no detectable
concentration of the oyclosporin component. The
cyclosporin compeonent  concentration of blood can be
advantagecusly measured using & validated  liguid
chromatography/mass spectrometry-mass spectrometry {(VLO/MS-
M&) analytical method, such as described elsewhere heredin.

In one embodiment, in the present methods the blood of
the human or animal has concentrations of c¢lyclesporin
component of 0.1 ng/ml or less.

Any suitable cyclosporin compeonsnt effective in the
present methods may be used.

Cycleosporins are a group of nonpolar  coyclic
oligopeptides with known Aimmunosuppregsant activity.
Cyclogporin A, along with several other minor metabolitess,
cyclosporin B through I, have been identified. In
addition, a number of svntheti¢ analogs have been prepared.

In general, commercially available cyolosporins may
contain a mixture of several individual cyclosporins whigh
all share a cyclic peptide structure consisting of esleven
aming acid regidues with & total molecular weight of about
1,200, but with different substituents or configurations of
some of the amino acids.

The term “cyclesporin compeonent”™ as used herein is

intendad to include any  individual member of the
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gyclosporin group and derivatives thereof, as well as
mixtures of two o¢r more individual cyclosporins and
derivatives thereoaf.

Particularly preferred cyclosporin components include,
without limitatien, cyclospori A; derivatives of
cyclosporin A  and the like and mixtures therecf.
Cyclosporin & is  an  especlally useful coyclosporin
companent.

Any suitable hydrophobic component may be employed in
the present invention. Advantageously, the cyclosporin
compongnt 18 solubilized in the hydrophobic component. The
hydrophobic componant may be considered as comprising a
discontinuous phase in the presently useful cyclosporin
component-containing emulsions

The hydrophoblce component preferably is present in the
enulsion compositions in an anount greater than about
0.625% by waight. For example, the hydrophobi¢ component
may be present in an amount of up to sbout 1.0% by weight
or about 1.5%% by weight or more of the composition.

Freferably, the hvdrophobic componsnt comprises onsg ox
more oily materials. Examples of useful oill materials
include, without limitation, vegstable oils, animal Gils,
mineral oils, synthetic oils and the like and mixtur
thereof. In a very useful embodiment, the hydrophobic
componant comprises ong or more higher fatty acid
glycerides. Excellent results are obtained when the
hydrophebic componsnt comprises castor oil.

The presently useful compositions may include one or
more cther components in amounts effective to facilitate
the usefulness and effectivensss of the compositions.
Examples of such other oconponents include, without

limitation, enulsifier components, tonigity components,
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polyelectrolyte components, surfactant components,
viscosity inducing components, aclds and/or bases to adijust
the pH of the composition, buffer components, preservative
components and the like. Components may be emploved which
are effective to perform two or more functions in the
prasently useful compositions. Fox example, components
which are effective as both emulsifiers and surfactants may
be employed, and/or components which are effective as both
polyelectrolyte component s and riscosity inducing
companents may be enployed. The specific composition
chosen for use in the present invention advantagesously is
selected taking into account various facbors present in the
specific application at hand, for example, the desired
therapesutic effect to be achieved, the desired properties
of the compositions to be enployed, the sensitivities of
the human or animal to whom the composition is to be
administered, and the like factors.

The presently useful compositions advantageously are
ophthalmically acceptable. A composition, component or
material is ophthalmically acceptable when it is compatible
with ocular tissue, that is, it does not cause significant
or undus detrimental sffects when brought inte contact with
opoular tissues.

Such conmpositions have pH's within the physioleogical
range of about & to about 10, preferably in a range of
about 7.0 to about 8.0 and more preferably in a range of
about 7.2 to about 7.6.

The present methods preferably provide for an
administering step comprising topically administering the
prasently usefnl compositions to the eys or eyes of a human
or animal.

Bach and every feature described herein, and each and
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gvery combination of two or more of such features, is
included within the scope of the present invention provided
that the features included in such a combination are not
muatually inconsistent.

Thase and other aspects and advantages of the present
invention ars apparsnt  Iin  the following detailed

description, example and claims.

Detailed Description

The present methods are effsctive for treating an eye
of a human or animal. Such methods, in general, conprise
administering, preferably topically administering, to an
eyve of a human or animal a cyclosporin campanent-oontalining
emulsion. The emulsion contains water, for sxample U, S,
pure water, a hydrophobic component and a cyclosporin
component in a therapeutically effective amount of less
chan 0.1% by weight of the emulsion. In addition,
beneficial results have bean found when the weight ratio of
the cycelosporin component to the hydrophobic component is
less than (.08,

As noted sbove, the present administering step
preferably includes topically administering the smulsion to
the eye of & patient of a human or animal. Such
administering may involve a single use of the presently
useful compositions, or repeated or periodic use of such
compositions, for example, as regulred or desired to
achieve the therapeutic effect to be obtained. The topical
administration of the presently useful composition may
involve providing the composition in the form of eye drops
or zimilar form or other form so as to facilitate such
topical administration.

The present nethods have besn found to be very
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effective in providing the desired therapeutic effect or
effects while, at the same time, substantislly reducing, or
even substantially seliminating, side effects which may
result from the presence of the cyclosporin component in
the blood of the human or animal being treated, and eye
irritation which, in the past, has besn caused by the
presence of certaln componsnits in prior art cyclousporin-
containing emulsions. Also, the use of the present
compositicns  which iInclude reduced amounts of the
cyclosporin compongnts allow for nore freguent
administration of the present compositions to achieve the
desired therapeutic effect or effects without substantially
increasing the risk of side effects and/or eye irritation.

The present methods are uss

ul in treating any

fu
condition which 1is therapsutically sensitive to or
treatable with ¢yclosporin components. such conditions
preferably are ophthalmic or occular conditions, that is
relating to or having to do with one or more parts of an

eye of a human or animal. Included among such conditions

are, without limitation, dry 2y syndrome,
phacoanaphylactic endophthalnitis, uveitis, vernal

i

conjunctivitis, atopic kRerapoconijunctivitis, corneal graft

rejection and the like conditions, The present invention

is particularly effective in treating dry eye syndrome.
The freguency ¢of adninistration and the amount of the

prasently usefual composition £ USE during sach
administration varies depending upon the therapeutic effect

to be obtained, the severity of the condition being treated
and the like factors. The presently useful compeositicns
are designed to allow the prescribing physician substantial
Flexibility din treating varieous ocular conditions to

achieve the desired therapeutic effect or effescts with
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reduged risk of side sffects and/or eye irritation. Such
administration wmay occur on an as needed basis, for
example, in treating or managing dry 2ye syndrome, on a one
time basis or on a repeated or periodic basis once, twice,
thrice or more times daily depending on the nesds of the
human or animal being treated and other factors involved in
the application at hand.

One of the important advantages of the present
invention is the reduced concentration of the cyelosporin
compenent in the bleod of the human or animal as a result
of admpinistering the present composziticn as described
harein. One  very wuseful embodiment of the present
administering step provides no substantial detectable
concentration of cyclosporin component in the blood of the
human or animal. Cyoclosporin component congentration in
blood preferably is determined using a liquid
chromatography-mass speclroscopy-mass spectroscopy {(LO-
MS/MS, which test has a cyclosporin component detection
limit of 0.1 ng/ml. Cyclosporin component concentrations
below or less than 0.1 ng/wml are thersfors considered
substantially undetectable.

The LO-MS/MS test is advantageously run as follows,

One ml of blood is acidified with 0.2 ml of 0.1 N HC1
solution, then extracted with 5 ml of methyl t-butyl ether.

After separation from the acidified agusous layer, the
erganic phase is neubtralized with 2 mi of 0.1 N NaOH,
gvaporated, reconstituted in a water/acetonitrile~based
mobil phase, and inijected onto a 2.1 » 50 mm, 3um pore size
C~8 reverse phase high pressurs liquid chromatography
{HPLZ} coolumn  {(Keystone Scientific, Bellefonte, PA).
Compounds are gradient-eluted at 0.2 ml/min and detected

uaing an API 111 triple guadrupole mass spectrometer with a
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turbo~ionspray source (FE-Sciex, Concord, Ontario, Canada).
Molecular reaction monitoring enhances the sensitivity and
sglectivity of this assay. Protonated molecules for the
analyte and an  internal standard arve collisionally
dissociated and product ions at m/z 425 are monitorsd for
the analyte and the internal standard. Under these
conditions, coyclosporin A and the internal standacd
cvclosporin & elute with retention times of about 3.8
minutes. The lower limit of guantitation is 0.1 ng/mi, at
which concentration the coefficient of variation and
deviation from nominal concentration is <15%.

As noted previously, any suitable coyclosporin
component effsctive in the present methods may be smployed.
Vary useful oyelosporin components ineiunde, without
limitation, coyclosporin &, derivatives of cyclosporin & and
the like and mixtures thereof.

The chemical structure for oyclosporin A is

representad by Feormula 1
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Formula I

H, k’}
. B, DL
NG &?HR ]' GHy, O
G H., )1 ; S /lL Le)
T . x?.-"’*\\t{f ‘\_ "
L M, 0 N E\«o
= T, <8
RLL H K
M, - Oy GH, l\::--i:l-{
&
; TR
N CH,
BE" \’?r § " ?“' N \sr’q ey,
& S, D8 a
AT TR,

Az used herein the term “derivatives” of a cyclosporin

refer to compounds having structures sufficiently similar
to  the c¢yclosporin so as to fuanction in a manner
substantially similar to or substantially identical to the
cyclosporin, for example, cyclosporin A, in the present
methods, Included, without limitation, within the useful
cyclosporin A& derivatives are those selescted from ((R)~
methylthio~Sar) ~ {4’ ~hydroxy-MeLeu) coyclosporin A&, ({R)~-
(Cyclojalkylthio~8ar)’~ {4 ~hydrozy-MeLeu) *~cyclosporin A,
and {{R}~{Cyclolalkylthie~Sar}~cyclosporin A derivatives
described bhelow,

These aycleosporin derivatives are represented by the
following gsneral formulas {113, {IX13, and {IV}
res

eapectively:
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Formula IV

wherein Me i1is methyl; Alk is 2~6C alkvliens or 3=
6C cycleoalkylene; R is OH, COOH, alkozyvcarbonvl, ~NRyjRy; or
N{Rz}~{CHy}-NR;Rz; whersin Ry,Ry is H, alkyl, 3-6C
cycloalkyl, phenyl {optionally substituted by halo, alkoxy,
alkoxycarbonyl, amino, alkylamino or dialkylaminag}, benzyl
ar saturated or unsaturated heterocyclyl having b oy &
mambers and 1-3 hetercatoms: or NRiR: is 2 5 or & membered
heterocycle which may contain a further N, O or 8
hetercatom and may be alkylated; Ry is H or alkyl and n is
2=-4; and the alkyl moieties contain 1-4C.

In one embodiment, the cyclosporin component is
effective as an immunosuppressant. Without wishing to be
Limited o any particular thecry of coperation, it is
believed that, in certain embodiments of the present
invention, the oyelosporin component acts to enhance oF

restore lacrimal gland tearing in providing the desired
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therapeutic affect.

One important feature of the present invention is that
the presently useful compositions contain less than 0.1% by
welght of the ovelosporin component. The advantages of
such low~concentrationg of cyclosporin components have been
digcussed iIn  some detail elsewhere herein. Low
concentrations of c<yclospoerin compoenenit, together with
concentrations of the hydrophobic component such that the
welight ratio of ogvelosporin component to hydrophobic
component is greater than 0.08, provides one or more
substantial advantages in the present methods.

Any suitable hydrophobic component may be employed in
the present inventien. Such hydrophoblc component may be
considered as comprising a discontinuous phase in the
presently useful cyclosporin component-~containing
emulsions, with the water or aguecus phase being considersd
the continugus phase in such smulsicn. The hydrogphobic
component is preferably selected so as to solubilize the
cyclosporin  component, which 18 often substantially
inseoluble in the agueous phase. Thus, with a suitable
hydrophobic component included in the presently useful
emulsions, the cyclosporin  conponent is preferably
selubilized in the emulsions.

In one very ussful esbodiment, the hydrophobic
component comprises an oily material, in particular, a
material which is substantially not miscible in water.
Examples of useful oily materials include, without
limitation, vegetable olls, animal olls, wmineral olls,
synthetic oils, and the like and mixtures therecof. Thus,
the present hydrophilic componenis may comprise naturally
occurring oilg, including, without limitaticn refined

naturally ocourring cils, or naturally cccurring oils which
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have been processed to alter their chemical structures to
some extent or oils which are substantially entirely
synthetic., One very useful hydrophoblc component includes
higher fatty acid glycerides.

Examples of useful hydrophoblic components include,

without limitation, olive oil, arachis oil, castor oil,

mineral oil, silicone fluid and the like and mixtures

thereof. Higher fatty acid glycerides such as olive oil;
peanut oil; <castor oil and the like and mixtures thereof
are particularly ussful in the gpresent invention.
Excellent results are obtained using & hydrophobic
component comprising castor oil. Without wishing to limit
the invention to any particular theory of opsration, it is
belisved that castor oil includes a relatively high
concentration of ricincleic acid which itself may be useful

in benefitting ocular tissus and/or in providing one or

more therapeautic sffects when administered to an eye.

The hydrophobic component is preferably present in the
presently useful cyclosporin component-containing emulsion
compositions in an amount grester than about 0.625% by

weight, Por example, the hydrophobic component may be

present in an amount up to about 0.75%% by weight or about

1.0% by weight or about 1.5% by weight or more of the
presently useful emulsion compoesitions.

The presently useful compoesitions may include one or
more other components in amounts effective to facilitate
the usefulness and effectivensss of the present methods
and/or the presently useful compositions, Examples of such
other compensents include, withont limitation, emulsifier
components, surfactant compensnts, tonlcity componsnts,
poely electrolyte componsnts, emalsion stability components,

viscosity inducing components, demulecent components, acid
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and/or bases to adjust the pH of the composition, buffer
components, pressrvative components and the like.

In ¢one very useful embodiment, the presently useful
compositions are subsztantially free of preservatives.
Thus, the presently ussful compositions may be sterilized
and maintained in & sterile condition prior to use, for
exampleg, provided in a sealesd package or otherwise
maintained in a substantially sterile condition.

Any suitable emulsifisr conponent may be emploved in
the presently useful compositions, provided, that such
emulsifier conponent is effective in forming maintaining
the emulsion andfor in the hydrophobic component in
emulsion, while having no significant or undue detrimental
effect or effects on the compoesitions during storage or
use.

In addition, the presently useful compusitions, as
well as each of the components of the present compositions

n the concentraticen pressnt in  the composition

f.)&

advantageocusly are ophihalmically acceptable.

A

Useful emulsifier components may be selected from such
component which are conventionally used and well known in
the axt. Examples of such emulsifier components includs,
without limitation, surface active components or surfactant
components which may be anionic, cationic, nenionic or
amphorteric in nature. In general, the espulsifier
componant includes a hydrophobic constituent and a
hydrophilic constituent. Advantageously, the emulsifier

componeant 18  water soluble in the presently useful

compositions. Preferably, the emulsifier componsnt is
nonionic. Specific examples of suitable enulsifier

components include, without limitation, polysorbate 88,

polyozyalkylene alkylene ethers, polyalkyiene oxide ethers
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of  alkyl alcohols, polyvalkylens oxide  ether of
alkylphenols, other emulsifiers/surfactants, preferably
nonteonic emulsifiers/surfactants, useful in ophthalmic
compogitions, and the like and mixtures thereof.

The emulzifier component 1is present in an amount
effective in ferming the gpresent emulsion and/or in
maintaining the hydrophobic component in smulsion with the
water or agueous component. In one preferred embodiment,
the enmulsifier component is present in an amount in a range
of about U.1% to about 5%, more praferably about 0.2% to
about 2% and still mors preferably about 0.5% to about 1.5%
by weight of the presently useful compositions.

Polyelectrolyte or smulsion stabiliszing components may
be iancluded in the presently useful compositicns. Such
components are believed to be effective in maintaining the
electrolyte balance in the presently useful enmulsions,
thereby stabilizing the emulsions and preventing the
emulsicns from breaking down prior o usea. In ons
embodinent, the presently useful compositions dnclude a
polyanionic conponent effective as an emulsion stabilizing
component. Examples ©f suitable polyvanionic componsnts
useful in the presently useful compositions include,
without limitation, anionic cellulose derivatives, anionic
acrylic acid-containing polymers, anionic wethacrylic acid-
containing polymers, anlonic amince acid-containing polymers
and the like and miztures thereof.

A particularly ussful class of pelvanionic components
include one or more polymeric materials having npultiple

aniconic charges. Examples include, tat are not limited to:

metal carboxy methylocellulosss

metal carboxy methylhydrosyethylcelluloses
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metal carboxy methylstarchs

metal carboxy methylhvdroxyvethylstarchs

hydrolyzed polvacrylamides and polyacrylanitriles

heparin

gucoaninoglycans

hyaluranic acid

chondroitin sulfate

dermatan sulfate

peptides and polypeptides

alginic acid

metal alginates

homopolymers and copolymers of one or more of:
acrylic and methacrylic acids
metal acrylates and methacrylates
vinvisulfonia acid
metal vinylsulfonate
amine aclds, such as aspartic acid, glutamic
acid and the like
metal salts of amino acids
p-styrenesulfonic acid
metal p-styrenesulfonate
Z-methacryloyloxyethylsulfonic acids
metal I-methacrylovicxethylsulfonates
I~methacryvloyloxy-2-hydroxypropylsulonio acids
metal 3I-methacryloyvioxy-2-

hydroxypropyvlsulfonates

2~acrylamideo~Z~methylpropanesulfonic agids
metal 2Z2-acrylamido-Z2-methylpropanesulfonates
allylsulfonic acid

metal allylsulfonate and the like.

One particularly useful emulsion stabilizing component
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includes crosslinked polyvacrylates, such as carbomers and
Pemulen® materials. Pemulen® is a registered trademark of
B.F. Goodrich for polymeric emulsifiers and are
commercially avallable from B.F. Goodrich Company,
Specialty Polymers & Chemicals Division, Cleveland, Chio.
Penmulen® materials include acrylate/Cl0-30 alkyl acrylate
cross-polymers, or high molecular weight co-polymers of
acryliic acid and a long chain alkvl methacrylate cross-
linked with allyl ethers of pentaerythriteol.

The presently useful polyvanionic components may also
be used to provide a suiltable viscosity to the presently
uzeful compositions., Thus, the polyanionic components may
be useful in stabilizing the presently useful emulsions and
in providing a suitable degree of visgosity to the
presently useful compositions.

The polyslectrolyte or emulsion stabilizing component
advantageously is present in an amcunt effective to at
least assist in stabilizing the coyclosporin component-
containing emulsion. Fox example, the
polyelectrolyte/emulsion stabilizing component wmay be
present in an amount in a range of abounr 0.01% by weight or
less to about 1% by weight or more, preferably about 0,02%
by weight to about 0.5% by weight, of the composition.

Any suitable tonicity component may be emploved in
accordance with the present invention. Preferably, such
tonicity component is non-~ionic, for example, in order to
avoid dnterfering with the other components in the
presently useful emulsions and to facilitste maintaining
the stability of the emulsion prior to use. Useful
tonicity agents include, without limitation, glycerine,
mannitol, sorbitol and the like and mixturss thereof. The

presently ussful emulsions are preferably within the rangs
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of plus or wminus about 0% or about 10% from being
isotonie.

Ophthalmic demulcent components may be included in
gffective amcunts in the presently useful compositions.
For example, ophthalmic demulcent components such as
carboxymethylcellulese, other celliulose polymers, dextran
70, gelatin, glycerine, polysthylens glycols {e.g., PEG 300
and PEG 400}, polysorbate 80, propylene glycol, polyvinyl
alcohol, povidons and the like and mixtures thereof, may be
used in the present ophthalmic compesitions, for example,
compositions useful for treating dry eye.

The demulcent components are preferably present in the
compasitions, for example, in the form of eye drops, in an
amount effective in enhancing the lubricity of the
presently useful compositions. The amount of dJdemulcent
component in the present compositions may be in a range of
at least about 0.01% or about 0.02% to about 0.5% or about
1.0% by weight of the composition.

Many of the presently useful polyslectrolytes/emulsion
stabilizing components may also be effective as denmulcsnt
components, and vice versa. The emulsifier/surfactant
components may alszoe be effective as demulcent components
and vice versa.

The pH of the emalsions can be adiusted in a
conventional manner using sodium hydroxide andfor
hydrochloric acid fto a physioclogical pH level. The pH of
the presently useful emulsions preferably is in the rangs
of about & to about 10, more preferably about 7.0 to about
B.0 and still more preferably about 7.2 to about 7.6.

Although buffer components are not reguired in the
presently useful compositions, suitable buffer components,

for example, and without limitation, phosphates, citrates,
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acetates, borates and the like and mixtures thereocf, may bhe
employed to maintain a sultable pH in the presently useful
compositions.

5

The presently useful compositions may include an
v

W

effective amount of a preservative component. Any suitable
preservative or combination of preservatives may be
emnployed. Examples of suitable presarvatives dncluds,
without limitation, benzalkonium chloride, methyl and ethyl
parabens, hexetidine, phenyl mercuric salts and the like
and mixtures thersof, The anmaunts of preservative
components included in the present compositions ars such to
be affective in preserving the compositions and can vary
based on the specific preservative component smployed, the
specific composition involved, the specific application
invelved, and the like factors. Pressrvative
goncentrations often are in the rangs of about (0.00001% to
about 0.05% or about 0.1% {(w/v} of the composition,
although other concentrations of certain preservatives may
be emploved.

Very useful examples of preservative components in the
present invention include, but are not limited Lo, chlorite
components. Specific examples of chlorite components
useful as pressrvatives 1n accordance with the present
invention include stabilized chlorine dicxide {(SCD), netal
chlorites such as alkali metal and alkaline earth metal
shicerites, and the like and mixtures thereof. Technical
grade (or USSP grade} sodium chlorite is a wvery useful
preservative component. The exact chemical composition of
many w<hlorite components, for exampls, 5CD, is not
gompletely understeood. The manufacture or production of
certain chlorite components is described in McNicholas U.S.

Patent 3,278,447, which is incorperated in its entirety by
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reference herein., Specific examples of useful 2CD preoducts
include that sold under the trademark Dura Klor by Rio
Linda Chemical Company, Inc., and that sold under the
trademark Anthium Dioxide® by Internaticnal Diexide, Ingc.
An especially ussaful 8CL is a product seold under the
trademark Bio-Cide® by Bio~Cide Internaticnal, Ingc., as
well as a product identified by Allergan, Inc. by the
trademark PFuritef.

Other ussful preservatives include antimicrobial
peptides, Among the antimicroblal peptides which may be
apployed include, without limitation, defensins, peptides
related to defensins, cecropinsg, peptides related o
cearcping, magainins and peptides related to magaining and
other amino acid polymers with antibacterial, antifungal
and/or antiviral activities. Miztures of antimicrobial
peptides or mixtures of antimicrobial peptides with other
preservatives are alsc included within the scope of the
present invention.

The compesitions of the present invention may include
viscosity modifying agsnts or womponents, such as cellulose
polymers, including hydroxypropyl methyl cellulose (HBEMCOY,
hydroxyethyl cellulose (HEC), sethyl hydroxyethyl celluloss,
hydroxypropyl cellulose, methyl cellulose and carboxymethyl
cellulose; carbomers {e.g. carbopol, and the like);
polyvinyl alcohel; polyvinyl pyrrolidons; alginates;
carrageenans:; and guar, karaya, agsrossg, logust bean,
tragacanth and xanthan gums. Such visceosity modifying
components are enployed, 1f at all, in an amcount effsctive
to provide a desired viscosity to the present compoesitions.

The concentration of such viscosity wmodifiers will

typilically wary between about 0.01 to abkout % % wiv of the
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total composition, although other concentrations of certain
viscosity modifying compeonents may be snployed.

The presently useful compositions may be produced
using conventional and well known methods useful in
producing ophthalmic preducts including oil-in-water
enmulsions.

In one example, the oily phase of the emulsion can be
combined with the cyclosporin component t¢ solubilize the
cyclasporin component in the olly material phase. The oily
phase and the water may be separately heated ¢ an
appropriate temperature. This tempsrature may be the same
in both cases, generally a few degrees to about 10°C above
the melting temperature of the ingredienti{s) having the
highest melting point in the case of a solid or gsemi-solid
oily phase for emulsifier componsnts in the olly phase.
Where the oilyv phase is a liguid at room temperature, a
suitable temperature for preparation of a composition may
bhe determined by routine experimentation in which the
melting point of the ingredients aside from the oily phase
is determinaed. In cases where all components of either the
oily phase or the water phase are soluble at room
tenperature, no heating may be necessary. Non~emulsifying
agents which ars water soluble arve disseclved in the water
and o©oil socluble components including the surfactant
componants are dissolved in the vily phase.

To create an oil-in-water emulsion, the final oil
phase 1is gently mized dinto either an intermediate,
preferably de-ionized water, phase or into the final water

5

phase to create a sultable dispersion and the product is
g

allowad to cool with or withowut stirring. In the case
where the finail oil phase is 3

i
intermediate water  phase, the  resulting emulsion
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concentrate is thereafter mixed in the appropriate ratioc
with the final agueous phase. In such cases, the emulsion
concentrate and the final agqueous phase may not be at the
same temperature or heated above room temperature, as the
emulsion may be already formed at this point.

The oil-in-watey emulsions of the presént invention
can be sterilized after preparation using heat, for

: A

grample, autoclave steam sterilization or can bs sterile
filtered using, for example, a 0.22 micron sterile filter.
Sterilization emploving a sterilization filter can be used
when the emulsion droplet {or globuls or particle) size and
characteristics allows this. he droplet size distribution
of the enmulsion need not be entirely below the particle
size cutoff of the 0.22 micron sterile filtration membrans
to be sterile-filtratable, In cases wherein the droplet
size distribution of the emulsion is above the particle
size ¢utoflf of the 0.22 micron sterile filtration membrane,
the emulsion needs to be able to deform or change whils
passing through the filtration membrane and then reform
after passing through., This property is easily determined
by routine testing of emulsion droplet size distribubions
and percent of total ¢il in the compositions before and
after filtration. Alternatively, a loss of a small amount
af larger droplet sized material may be acceptable.

The present oil-in-water emulsicons preferabily are
thermodynamicaly stable, much like microemulsions, and yet
may not be isotreopic transparent ocompositions as are
microemulsions. The emulsions ©f ths present invention
advantagepusly have a shelf life exceeding one ya2ar at room
tempearature.

The following non-limiting szamples illushrate certain

aspects of the present invention,
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EXAMPLE 1
Two compositions are selscted for testing. These

compositions are produced in agcordance with well known

technigues and have the follawing make~ups:

Composition 1 Compoaition 11

wi% wi &
Cyclasporin A 8.1 0.05
Castor 0Oil 1.25 1.25
Polysorbate 80 1.00 1.00
Premulen® 0.05 0.05
Glycerine 2.20 2.20
Sodium hydroxids as as
Purified Water gs gs
pH 7.2-7.6 T.2-7.6

Waeight Ratic of Cyclosporin
A to Castor 01l .08 .04

These compmsitiéns are employed in a Phase 3, double-
masked, randomized, parallel group study for the treatment
of dry sye disease.

The results of this study indicate that Composition
II, in accordance with the present invention, which has a
reduced concentration of cyclosporin A and a cyclosporin A
to castor oil ratio of less than 0.08, provides overall
sfficacy in treating dry eye disease substantially egual to
that of Compesition I. This is surprising for a number of
reasons, For example, the reduced concentration of
cyclosporin A in Composition If would have besn expected to
result in reduced overall e=ffincscy in treating dry eye
digsease., Alsce, the large amount of castor oil relative to
the amount of cyclesporin & in Camposition II might have

bean expected to cause increased eye irrvitation relative to
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Composition I, However, both Composition I and Composition
IT are found to be substantially noen-irritating in use.

Using relatively increased amounts of castor £il, with
reduced amounts of cyclosporin component, as in Composition
IT, is believed Lo take advantage of the bkenefits, for
example the coular lubrication benefits, of castor oil, as
well as the presence of ricincleic agid in the castor oil,
te at least assist in treating dry eve syndrome in
combination with cyclosporin A,

In addition, it is found that the high concentration
of wastor oil relative to cyclesporin compenent, as in
Compoesition I1II, provides the advantage of more quickly or
rapidly {for example, relative to & compesition which
includes only 50% as much castor oil} breaking down or
resolving the emulsion in the eye, for example, as measured
by split~lamp techniques to monitor the composition in the
eye for phase separation., Such rapld break down of the
emualsion in the eve reduces vision distortion as the result
af the presence of the emulsion in the eye, a@s well as
facilitating the therapeutic effectivensss of the
composition in treating dry eye disease.

Using reduced amounts of coyelusporin A, as in
Composition II, to achieve thervapeutic sffectiveness
mitigates even further against undesirable side effects and
potential drug interasctions. Prescribing physicians can
provide {prescribe} Composition II to more patients
and/or with fewer restrictions and/or with reduced risk of
the occurrence of adverse events, e.¢., side sffects, drug
interactions and the 1like, »relative to providing
Composition I.

#While this invention has been described with respect

to various specific examples and embodiments, it is fto be
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understood that the invention is not limitved thereto and
that it can be variously practiced within the scope of the

following claims,

0060



0-~3111CON 29

WHAT IS CLAIMED TIS&.

1. A method of treating an sye of a human or aninal

3

adminigtering to an sye of & human or animal a
composition in the form of an emulsion comprising water, a

hydrophobic component and a8 cyclosporin component in a
therapeutically effective amount of less than 0.1% by
weight of the composition, the welght ratio of the
cyclogporin component to the hydreophobic component is less
than 0.08.

£. The method of c¢laim 1 wherein the administering
step is effective in treating a condition selected from the
group consisting of dry eye syndrome, phacoanaphylactic
endophthalmitis, wveitis, vernal conjunctivitis, atopic

keratoconijunctivitis and corneal graft rejection.

3. The method of claim 1 wherein the administering
step is effective in treating dry eye syndrome.

4. The method of claim 1 wherein the blood of the
human  or  animal has  substantially no  detectabls
concentration of the cyclosporin component.

5. The method of claim 1 wherein the blood of the

oF
‘:7)

human or animal  has  substantially noe detectable

concentration of the coyclosporin component as measursed
using a validated liquid chromatography/mass spectromebry-

mass spectromebry analytical method.
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&. The method of claim 1 wherein the blood of the
human or animal has a concentration of the cyclosporin

component of 0.1 ng/ml or less.

7. The methed of claim 1 wherein the cyclosporin
component comprises a material selected from cyclosporin A,

derivatives of cyclosporin & and mixtures thereof,

8. Tha method of claim 1 wherein the cyclosporin

component comprises cyclosporin A.

9. The method of claim 1 whersin the cyclosporin

componant is solubilized in the hydrophobic component

s
present in the composition.

10, The method of claim 1 wherein the hydrophobic
coniponent. i1z present in the composition in an amount

greater than 0.62%% by weight of the composition.

11. The methed of claim 1 wherein the hydrephobic
component comprizes an oily material.

1. The method of claim 1 wherein the hydrophobic
component comprises an ingredient selected from the group
gonsisting of vegetable oils, animal oils, nmineral ocils,

synthetic oils and mixtures thersof.

13, The method of claim 1 wherein the hydrophobic

coppanent comprises castor oil.
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14. The method of claim 1 wherein the administering
gtep comprises toplically administering the composition to
the eye ©f the human.

1%, The method of claim 1 wherein the composition

comprises an effective amount of an enmulsifier component.

16. The method of claim 1 wherxein the compesition

comprises an effective amount of a tonicity component,

17. The method of claim 1 wherein the composition
comprises an effective amcount of an organic tonicity

component .

18. The method of claim 1 wherein the composition
comprises a polyvelectrolyte component  in an  amount

affective in stabilizing the composition.

1%, The method of clalm 1 wherein the composition has

a pH in the rangs of about 7.0 to about 8.0,

20, The method of claim 1 whersin the composition has

o~

a pH in the range of sbout 7.2 to about 7.86.

21. A composition for treating an eye of a human or
animal comprising an emulsion comprising water, a
hydrophoblc component, and & cyclosporin component in a
therapeutically effective amount of less than 0.1% by
waight, the wesight ratio of the cyclosporin component to

the hydrophoblic component being less than 0.08.

22. The compesiticn of claim 21 having a make-up so

that when the composition is adminlistered to an eye of a
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human in an effective amount in breating dry sye syndrome,
the blood of the human has substantially no detsctable

concentration of the cyclosporin component.

23. The compesition o¢f claim 21 wherein the
cyclosporin component comprises a material selected from
cyclospeorin 4, derivatives of cycleosporin A and mixtures

thereant.

24. The compesition of olaim 21  wherein the

cyclosporin component comprises oyolosporin &,

25, The composition ©f claim 21 in the form of an

emulsion.

26, The composition of claim 21 wherein the
hydrophobic componsnt is present in an amount greater than

0.625%% by weight of the composition.

27. The compositicn of glain 21 wherein the
hydrophobic component is an cily material.
28, The composition of clalm 21 whersin the

hydrophobic component comprises an ingradient selected from
the group consisting of vegetable oils, animal oils,

mineral oils, synthetic oils, and miztures therecf.

29, The compesition of colaim 21 wherxein the

hydrophobic component comprises castor oil.
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3. The composition o»f olaim 21 wherein the
administering step comprises topically administering the
coamposition to the eye of the human.

31, The composition of <laim 21 wherein the
composition comprises an effective amount of an emulsifier

component .

32. The composition of claim 21 wherein the
composition comprises an effsctive asmount of a tonicity
component .

33, The composition of olairn 21 wherein the

composition conprises an effective amount of an organic

tonteily component.

34. The composition of claim 21 wherein ths
composition compriszes a polyelectrolytic component in an

amount offective in stabilizing the composition.

35 The composition of c¢laim 21 wherein the
composition includes water and has a pH in the range of

about 7.0 to about 8.0.

36, The composition of «<laim 21 wherein the
composition includss water and has & pH in the range of

about 7.2 to aboul 7.6&.
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USING CYCLOSPORIN COMPONENTS

Abwstract of the Disclosure

Methods of treating an eye of a human or animal
include administering to an eye of a human or animal a
composition in the form of an emulsien including water, a
h?drephobic component and a cyelosporin component in a
therapeutically effective amount of less than 0.1% by
weight of the conposition. The weight ratic of the
cyvelosporin component to the hydrophobic component is less
than 0.8,
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METHODS OF PROVIDING THERAPEUTIC EFFECTS
USING CYCLOSPORIN COMPONENTS

Related Application

This application is a continuation of copending U.S. Application Serial No. 13/961,835
filed August 7, 2013, which is a continuation of copending U.S. Application Serial No.
11/897,177, filed August 28, 2007, which is a continuation of U.S. Application Serial No.
10/927,857, filed August 27, 2004, now abandoned, which claimed the benefit of U.S.
Provisional Application No. 60/503,137 filed September 15, 2003, which are incorporated in

their entirety herein by reference.

Background of the Invention

The present invention relates to methods of providing desired therapeutic effects to
humans or animals using compositions including cyclosporin components. More particularly,
the invention relates to methods including administering to an eye of a human or animal a
therapeutically effective amount of a cyclosporin component to provide a desired therapeutic
effect, preferably a desired ophthalmic or ocular therapeutic effect.

The use of cyclosporin-A and cyclosporin A derivatives to treat ophthalmic conditions
has been the subject of various patents, for example Ding et al U.S. Patent 5,474,979; Garst U.S.
Patent 6,254,860; and Garst U.S. 6,350,442, this disclosure of each of which is incorporated in
its entirely herein by reference. In addition, cyclosporin A compositions used in treating
ophthalmic conditions is the subject of a number of publications. Such publications include, for

example, “Blood concentrations of cyclosporin a during long-term treatment with cyclosporin a

ophthalmic emulsions in patients with moderate to severe dry eye disease,” Small et al, J Ocul

Pharmacol Ther, 2002 Oct, 18(5):411-8; “Distribution of cyclosporin A in ocular tissues after

topical administration to albino rabbits and beagle dogs,” Acheampong et al, Curr Eye Res, 1999

Feb, 18(2):91-103b; “Cyclosporine distribution into the conjunctiva, cornea, lacrimal gland, and

systemic blood following topical dosing of cyclosporine to rabbit, dog, and human eyes,”
Acheampong et al, Adv Exp Med Biol, 1998, 438:1001-4; “Preclinical safety studies of
cyclosporine ophthalmic emulsion,” Angelov et al, Adv Exp Med Biol, 1998, 438:991-5;
“Cyclosporin & Emulsion & Eye,” Stevenson et al, Ophthalmology, 2000 May, 107(5):967-74;
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and “Two multicenter, randomized studies of the efficacy and safety of cyclosporine ophthalmic

emulsion in_moderate to severe dry eye discase. CsA Phase 3 Study Group,” Sall et al,

Ophthalmology, 2000 Apr, 107(4):631-9. Each of these publications is incorporated in its
entirety herein by reference. In addition, cyclosporin A-containing oil-in-water emulsions have
been clinically tested, under conditions of confidentiality, since the mid 1990's in order to obtain
U.S. Food and Drug Administration (FDA) regulatory approval.

Examples of useful cyclosporin A-containing emulsions are set out in Ding et al U.S.
Patent 5,474,979. Example 1 of this patent shows a series of emulsions in which the ratio of
cyclosporin A to castor oil in each of these compositions was 0.08 or greater, except for
Composition B, which included 0.2% by weight cyclosporin A and 5% by weight castor oil. The
Ding et al patent placed no significance in Composition B relative to Compositions A, C and D
of Example 1.

Over time, it has become apparent that cyclosporin A emulsions for ophthalmic use
preferably have less than 0.2% by weight of cyclosporin A. With cyclosporin A concentrations
less than 0.2%, the amount of castor oil employed has been reduced since one of the functions of
the castor oil is to solubilize the cyclosporin A. Thus, if reduced amounts of cyclosporin are
employed, reduced amounts of castor oil are needed to provide effective solubilization of
cyclosporin A.

There continues to be a need for providing enhanced methods of treating ophthalmic or

ocular conditions with cyclosporin-containing emulsions.

Summary of the Invention

New methods of treating a human or animal using cyclosporin component-containing
emulsions have been discovered. Such methods provide substantial overall efficacy in providing
desired therapeutic effects. In addition, other important benefits are obtained employing the
present methods. For example, patient safety is enhanced. In particular, the present methods
provide for reduced risks of side effects and/or drug interactions. Prescribing physicians
advantageously have increased flexibility in prescribing such methods and the compositions
useful in such methods, for example, because of the reduced risks of harmful side effects and/or
drug interactions. The present methods can be easily practiced. In short, the present methods

provide substantial and acceptable overall efficacy, together with other advantages, such as
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increased safety and/or flexibility.

In one aspect of the present invention, the present methods comprise administering to an
eye of a human or animal a composition in the form of an emulsion comprising water, a
hydrophobic component and a cyclosporin component in a therapeutically effective amount of
less than 0.1% by weight of the composition. The weight ratio of the cyclosporin component to
the hydrophobic component is less than 0.08.

It has been found that the relatively increased amounts of hydrophobic component
together with relatively reduced, yet therapeutically effective, amounts of cyclosporin component
provide substantial and advantageous benefits. For example, the overall efficacy of the present
compositions, for example in treating dry eye disease, is substantially equal to an identical
composition in which the cyclosporin component is present in an amount of 0.1% by weight.
Further, a relatively high concentration of hydrophobic component is believed to provide for a
more quick or rapid breaking down or resolving of the emulsion in the eye, which reduces vision
distortion which may be caused by the presence of the emulsion in the eye and/or facilitates the
therapeutic effectiveness of the composition. Additionally, and importantly, using reduced
amounts of the active cyclosporin component mitigates against undesirable side effects and/or
potential drug interactions.

In short, the present invention provides at least one advantageous benefit, and preferably
a plurality of advantageous benefits.

The present methods are useful in treating any suitable condition which is therapeutically
sensitive to or treatable with cyclosporin components. Such conditions preferably are
ophthalmic or ocular conditions, that is relating to or having to do with one or more parts of an
eye of a human or animal. Included among such conditions are, without limitation, dry eye
syndrome, phacoanaphylactic endophthalmitis, uveitis, vernal conjunctivitis, atopic
kerapoconjunctivitis, corneal graft rejection and the like conditions. The present invention is
particularly effective in treating dry eye syndrome. Cyclosporin has been found as effective in
treating immune mediated keratoconjunctivitis sicca (KCS or dry eye disease) in a patient
suffering therefrom. The activity of cyclosporins is as an immunosuppressant and in the
enhancement or restoring of lacrimal gland tearing. Other conditions that can be treated with
cyclosporin components include an absolute or partial deficiency in aqueous tear production

(keratoconjunctivitis sicca, or KCS). Topical administration to a patient's tear deficient eye can
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increase tear production in the eye. The treatment can further serve to correct corneal and
conjunctival disorders exacerbated by tear deficiency and KCS, such as corneal scarring, corneal
ulceration, inflammation of the cornea or conjunctiva, filamentary keratisis, mucopurulent
discharge and vascularization of the cornea.

Employing reduced concentrations of cyclosporin component, as in the present invention,
is advantageously effective to provide the blood of the human or animal under treatment with
reduced concentrations of cyclosporin component, preferably with substantially no detectable
concentration of the cyclosporin component. The cyclosporin component concentration of blood
can be advantageously measured using a validated liquid chromatography/mass spectrometry-
mass spectrometry (VLC/MS-MS) analytical method, such as described elsewhere herein.

In one embodiment, in the present methods the blood of the human or animal has
concentrations of clyclosporin component of 0.1 ng/ml or less.

Any suitable cyclosporin component effective in the present methods may be used.

Cyclosporins are a group of nonpolar cyclic oligopeptides with known
immunosuppressant activity. Cyclosporin A, along with several other minor metabolites,
cyclosporin B through I, have been identified. In addition, a number of synthetic analogs have
been prepared.

In general, commercially available cyclosporins may contain a mixture of several
individual cyclosporins which all share a cyclic peptide structure consisting of eleven amino acid
residues with a total molecular weight of about 1,200, but with different substituents or
configurations of some of the amino acids.

The term “cyclosporin component” as used herein is intended to include any individual
member of the cyclosporin group and derivatives thereof, as well as mixtures of two or more
individual cyclosporins and derivatives thercof.

Particularly preferred cyclosporin components include, without limitation, cyclosporin A,
derivatives of cyclosporin A and the like and mixtures thereof. Cyclosporin A is an especially
useful cyclosporin component.

Any suitable hydrophobic component may be employed in the present invention.
Advantageously, the cyclosporin component is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a discontinuous phase in the presently

useful cyclosporin component-containing emulsions.
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The hydrophobic component preferably is present in the emulsion compositions in an
amount greater than about 0.625% by weight. For example, the hydrophobic component may be
present in an amount of up to about 1.0% by weight or about 1.5% by weight or more of the
composition.

Preferably, the hydrophobic component comprises one or more oily materials. Examples
of useful oil materials include, without limitation, vegetable oils, animal oils, mineral oils,
synthetic oils and the like and mixtures thereof. In a very useful embodiment, the hydrophobic
component comprises one or more higher fatty acid glycerides. Excellent results are obtained
when the hydrophobic component comprises castor oil.

The presently useful compositions may include one or more other components in
amounts effective to facilitate the usefulness and effectiveness of the compositions. Examples of
such other components include, without limitation, emulsifier components, tonicity components,
polyelectrolyte components, surfactant components, viscosity inducing components, acids and/or
bases to adjust the pH of the composition, buffer components, preservative components and the
like. Components may be employed which are effective to perform two or more functions in the
presently useful compositions. For example, components which are effective as both emulsifiers
and surfactants may be employed, and/or components which are effective as both polyelectrolyte
components and viscosity inducing components may be employed. The specific composition
chosen for use in the present invention advantageously is selected taking into account various
factors present in the specific application at hand, for example, the desired therapeutic effect to
be achieved, the desired properties of the compositions to be employed, the sensitivities of the
human or animal to whom the composition is to be administered, and the like factors.

The presently useful compositions advantageously are ophthalmically acceptable. A
composition, component or material is ophthalmically acceptable when it is compatible with
ocular tissue, that is, it does not cause significant or undue detrimental effects when brought into
contact with ocular tissues.

Such compositions have pH’s within the physiological range of about 6 to about 10,
preferably in a range of about 7.0 to about 8.0 and more preferably in a range of about 7.2 to
about 7.6.

The present methods preferably provide for an administering step comprising topically

administering the presently useful compositions to the eye or eyes of a human or animal.
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Each and every feature described herein, and each and every combination of two or more
of such features, is included within the scope of the present invention provided that the features
included in such a combination are not mutually inconsistent.

These and other aspects and advantages of the present invention are apparent in the

following detailed description, example and claims.

Detailed Description

The present methods are effective for treating an eye of a human or animal. Such
methods, in general, comprise administering, preferably topically administering, to an eye of a
human or animal a cyclosporin component-containing emulsion. The emulsion contains water,
for example U.S. pure water, a hydrophobic component and a cyclosporin component in a
therapeutically effective amount of less than 0.1% by weight of the emulsion. In addition,
beneficial results have been found when the weight ratio of the cyclosporin component to the
hydrophobic component is less than 0.08.

As noted above, the present administering step preferably includes topically
administering the emulsion to the eye of a patient of a human or animal. Such administering
may involve a single use of the presently useful compositions, or repeated or periodic use of such
compositions, for example, as required or desired to achieve the therapeutic effect to be obtained.
The topical administration of the presently useful composition may involve providing the
composition in the form of eye drops or similar form or other form so as to facilitate such topical
administration.

The present methods have been found to be very effective in providing the desired
therapeutic effect or effects while, at the same time, substantially reducing, or even substantially
eliminating, side effects which may result from the presence of the cyclosporin component in the
blood of the human or animal being treated, and eye irritation which, in the past, has been caused
by the presence of certain components in prior art cyclosporin-containing emulsions. Also, the
use of the present compositions which include reduced amounts of the cyclosporin components
allow for more frequent administration of the present compositions to achieve the desired
therapeutic effect or effects without substantially increasing the risk of side effects and/or eye
irritation.

The present methods are useful in treating any condition which is therapeutically
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sensitive to or treatable with cyclosporin components. Such conditions preferably are
ophthalmic or ocular conditions, that is relating to or having to do with one or more parts of an
eye of a human or animal. Included among such conditions are, without limitation, dry eye
syndrome, phacoanaphylactic endophthalmitis, uveitis, vernal conjunctivitis, atopic
kerapoconjunctivitis, corneal graft rejection and the like conditions. The present invention is
particularly effective in treating dry eye syndrome.

The frequency of administration and the amount of the presently useful composition to
use during each administration varies depending upon the therapeutic effect to be obtained, the
severity of the condition being treated and the like factors. The presently useful compositions
are designed to allow the prescribing physician substantial flexibility in treating various ocular
conditions to achieve the desired therapeutic effect or effects with reduced risk of side effects
and/or eye irritation. Such administration may occur on an as needed basis, for example, in
treating or managing dry eye syndrome, on a one time basis or on a repeated or periodic basis
once, twice, thrice or more times daily depending on the needs of the human or animal being
treated and other factors involved in the application at hand.

One of the important advantages of the present invention is the reduced concentration of
the cyclosporin component in the blood of the human or animal as a result of administering the
present composition as described herein.  One very useful embodiment of the present
administering step provides no substantial detectable concentration of cyclosporin component in
the blood of the human or animal. Cyclosporin component concentration in blood preferably is
determined using a liquid chromatography-mass spectroscopy-mass spectroscopy (LC-MS/MS),
which test has a cyclosporin component detection limit of 0.1 ng/ml. Cyclosporin component
concentrations below or less than 0.1 ng/ml are therefore considered substantially undetectable.

The LC-MS/MS test is advantageously run as follows.

One ml of blood is acidified with 0.2 ml of 0.1 N HCI solution, then extracted with 5 ml
of methyl t-butyl ether. After separation from the acidified aqueous layer, the organic phase is
neutralized with 2 ml of 0.1 N NaOH, evaporated, reconstituted in a water/acetonitrile-based
mobil phase, and injected onto a 2.1 x 50 mm, 3um pore size C-8 reverse phase high pressure
liquid chromatography (HPLC) column (Keystone Scientific, Bellefonte, PA). Compounds are
gradient-cluted at 0.2 mL/min and detected using an API III triple quadrupole mass spectrometer

with a turbo-ionspray source (PE-Sciex, Concord, Ontario, Canada). Molecular reaction
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monitoring enhances the sensitivity and selectivity of this assay. Protonated molecules for the
analyte and an internal standard are collisionally dissociated and product ions at m/z 425 are
monitored for the analyte and the internal standard. Under these conditions, cyclosporin A and
the internal standard cyclosporin G elute with retention times of about 3.8 minutes. The lower
limit of quantitation is 0.1 ng/mL, at which concentration the coefficient of variation and
deviation from nominal concentration is <15%.

As noted previously, any suitable cyclosporin component effective in the present methods
may be employed. Very useful cyclosporin components include, without limitation, cyclosporin
A, derivatives of cyclosporin A and the like and mixtures thereof.

The chemical structure for cyclosporin A is represented by Formula 1

Formula 1

4, o OH,
‘ )bq - K )
N A N
N N CH,
YT b :
H, , )

As used herein the term “derivatives” of a cyclosporin refer to compounds having
structures sufficiently similar to the cyclosporin so as to function in a manner substantially
similar to or substantially identical to the cyclosporin, for example, cyclosporin A, in the present
methods. Included, without limitation, within the useful cyclosporin A derivatives are those
selected from ((R)-methylthio-Sar)*-(4'-hydroxy-MeLeu) cyclosporin A, ((R)-(Cyclo)alkylthio-
Sar)’-(4'-hydroxy-MeLeu)*-cyclosporin = A, and ((R)-(Cyclo)alkylthio-Sar)’*-cyclosporin A
derivatives described below.

These cyclosporin derivatives are represented by the following general formulas (II),
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(III), and (IV) respectively:

Formula 11
an
Me
Me /R
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Formula IV
9
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wherein Me is methyl; Alk is 2-6C alkylene or 3-6C cycloalkylene; R is OH, COOH,
alkoxycarbonyl, -NR;R, or N(R3)C(CH,)CNR;R,; wherein Ry,R; is H, alkyl, 3-6C cycloalkyl,
phenyl (optionally substituted by halo, alkoxy, alkoxycarbonyl, amino, alkylamino or
dialkylamino), benzyl or saturated or unsaturated heterocyclyl having 5 or 6 members and 1-3
heteroatoms; or NR R; is a 5 or 6 membered heterocycle which may contain a further N, O or S
heteroatom and may be alkylated; R3 is H or alkyl and n is 2-4; and the alkyl moieties contain 1-
4C.

In one embodiment, the cyclosporin component is effective as an immunosuppressant.
Without wishing to be limited to any particular theory of operation, it is believed that, in certain
embodiments of the present invention, the cyclosporin component acts to enhance or restore
lacrimal gland tearing in providing the desired therapeutic effect.

One important feature of the present invention is that the presently useful compositions
contain less than 0.1% by weight of the cyclosporin component. The advantages of such low-
concentrations of cyclosporin components have been discussed in some detail elsewhere herein.
Low concentrations of cyclosporin component, together with concentrations of the hydrophobic
component such that the weight ratio of cyclosporin component to hydrophobic component is
greater than 0.08, provides one or more substantial advantages in the present methods.

Any suitable hydrophobic component may be employed in the present invention. Such
hydrophobic component may be considered as comprising a discontinuous phase in the presently

useful cyclosporin component-containing emulsions, with the water or aqueous phase being
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considered the continuous phase in such emulsion. The hydrophobic component is preferably
selected so as to solubilize the cyclosporin component, which is often substantially insoluble in
the aqueous phase. Thus, with a suitable hydrophobic component included in the presently
useful emulsions, the cyclosporin component is preferably solubilized in the emulsions.

In one very useful embodiment, the hydrophobic component comprises an oily material,
in particular, a material which is substantially not miscible in water. Examples of useful oily
materials include, without limitation, vegetable oils, animal oils, mineral oils, synthetic oils, and
the like and mixtures thereof. Thus, the present hydrophilic components may comprise naturally
occurring oils, including, without limitation refined naturally occurring oils, or naturally
occurring oils which have been processed to alter their chemical structures to some extent or oils
which are substantially entirely synthetic. One very useful hydrophobic component includes
higher fatty acid glycerides.

Examples of useful hydrophobic components include, without limitation, olive oil,
arachis oil, castor oil, mineral oil, silicone fluid and the like and mixtures thercof. Higher fatty
acid glycerides such as olive oil, peanut oil, castor oil and the like and mixtures therecof are
particularly useful in the present invention. Excellent results are obtained using a hydrophobic
component comprising castor oil. Without wishing to limit the invention to any particular theory
of operation, it is believed that castor oil includes a relatively high concentration of ricinoleic
acid which itself may be useful in benefitting ocular tissue and/or in providing one or more
therapeutic effects when administered to an eye.

The hydrophobic component is preferably present in the presently useful cyclosporin
component-containing emulsion compositions in an amount greater than about 0.625% by
weight. For example, the hydrophobic component may be present in an amount up to about
0.75% by weight or about 1.0% by weight or about 1.5% by weight or more of the presently
useful emulsion compositions.

The presently useful compositions may include one or more other components in
amounts effective to facilitate the usefulness and effectiveness of the present methods and/or the
presently useful compositions. Examples of such other components include, without limitation,
emulsifier components, surfactant components, tonicity components, poly electrolyte
components, emulsion stability components, viscosity inducing components, demulcent

components, acid and/or bases to adjust the pH of the composition, buffer components,
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preservative components and the like.

In one very useful embodiment, the presently useful compositions are substantially free
of preservatives. Thus, the presently useful compositions may be sterilized and maintained in a
sterile condition prior to use, for example, provided in a sealed package or otherwise maintained
in a substantially sterile condition.

Any suitable emulsifier component may be employed in the presently useful
compositions, provided, that such emulsifier component is effective in forming maintaining the
emulsion and/or in the hydrophobic component in emulsion, while having no significant or
undue detrimental effect or effects on the compositions during storage or use.

In addition, the presently useful compositions, as well as each of the components of the
present compositions in the concentration present in the composition advantageously are
ophthalmically acceptable.

Useful emulsifier components may be selected from such component which are
conventionally used and well known in the art. Examples of such emulsifier components
include, without limitation, surface active components or surfactant components which may be
anionic, cationic, nonionic or amphorteric in nature. In general, the emulsifier component
includes a hydrophobic constituent and a hydrophilic constituent.  Advantageously, the
emulsifier component is water soluble in the presently useful compositions. Preferably, the
emulsifier component is nonionic. Specific examples of suitable emulsifier components include,
without limitation, polysorbate 80, polyoxyalkylene alkylene ethers, polyalkylene oxide ethers of
alkyl alcohols, polyalkylene oxide ecthers of alkylphenols, other emulsifiers/surfactants,
preferably nonionic emulsifiers/surfactants, useful in ophthalmic compositions, and the like and
mixtures thereof.

The emulsifier component is present in an amount effective in forming the present
emulsion and/or in maintaining the hydrophobic component in emulsion with the water or
aqueous component. In one preferred embodiment, the emulsifier component is present in an
amount in a range of about 0.1% to about 5%, more preferably about 0.2% to about 2% and still
more preferably about 0.5% to about 1.5% by weight of the presently useful compositions.

Polyelectrolyte or emulsion stabilizing components may be included in the presently
useful compositions. Such components are believed to be effective in maintaining the electrolyte

balance in the presently useful emulsions, thereby stabilizing the emulsions and preventing the
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emulsions from breaking down prior to use. In one embodiment, the presently useful
compositions include a polyanionic component effective as an emulsion stabilizing component.
Examples of suitable polyanionic components useful in the presently useful compositions
include, without limitation, anionic cellulose derivatives, anionic acrylic acid-containing
polymers, anionic methacrylic acid-containing polymers, anionic amino acid-containing
polymers and the like and mixtures thereof.

A particularly useful class of polyanionic components include one or more polymeric

materials having multiple anionic charges. Examples include, but are not limited to:

metal carboxy methylcelluloses

metal carboxy methylhydroxyethylcelluloses

metal carboxy methylstarchs

metal carboxy methylhydroxyethylstarchs

hydrolyzed polyacrylamides and polyacrylonitriles

heparin

gucoaminoglycans

hyaluronic acid

chondroitin sulfate

dermatan sulfate

peptides and polypeptides

alginic acid

metal alginates

homopolymers and copolymers of one or more of:
acrylic and methacrylic acids
metal acrylates and methacrylates
vinylsulfonic acid
metal vinylsulfonate
amino acids, such as aspartic acid, glutamic acid and the like
metal salts of amino acids
p-styrenesulfonic acid

metal p-styrenesulfonate

13
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2-methacryloyloxyethylsulfonic acids
metal 2-methacryloyloxethylsulfonates
3-methacryloyloxy-2-hydroxypropylsulonic acids
metal 3-methacryloyloxy-2-
hydroxypropylsulfonates
2-acrylamido-2-methylpropanesulfonic acids
metal 2-acrylamido-2-methylpropanesulfonates
allylsulfonic acid

metal allylsulfonate and the like.

One particularly wuseful emulsion stabilizing component includes crosslinked
polyacrylates, such as carbomers and Pemulen® materials. Pemulen® is a registered trademark
of B.F. Goodrich for polymeric emulsifiers and are commercially available from B.F. Goodrich
Company, Specialty Polymers & Chemicals Division, Cleveland, Ohio. Pemulen® materials
include acrylate/C10-30 alkyl acrylate cross-polymers, or high molecular weight co-polymers of
acrylic acid and a long chain alkyl methacrylate cross-linked with allyl ethers of pentaerythritol.

The presently useful polyanionic components may also be used to provide a suitable
viscosity to the presently useful compositions. Thus, the polyanionic components may be useful
in stabilizing the presently useful emulsions and in providing a suitable degree of viscosity to the
presently useful compositions.

The polyelectrolyte or emulsion stabilizing component advantageously is present in an
amount effective to at least assist in stabilizing the cyclosporin component-containing emulsion.
For example, the polyelectrolyte/emulsion stabilizing component may be present in an amount in
a range of about 0.01% by weight or less to about 1% by weight or more, preferably about 0.02%
by weight to about 0.5% by weight, of the composition.

Any suitable tonicity component may be employed in accordance with the present
invention. Preferably, such tonicity component is non-ionic, for example, in order to avoid
interfering with the other components in the presently useful emulsions and to facilitate
maintaining the stability of the emulsion prior to use. Useful tonicity agents include, without
limitation, glycerine, mannitol, sorbitol and the like and mixtures thereof. The presently useful

emulsions are preferably within the range of plus or minus about 20% or about 10% from being
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isotonic.

Ophthalmic demulcent components may be included in effective amounts in the presently
useful compositions. For example, ophthalmic demulcent components such as
carboxymethylcellulose, other cellulose polymers, dextran 70, gelatin, glycerine, polyethylene
glycols (e.g., PEG 300 and PEG 400), polysorbate 80, propylene glycol, polyvinyl alcohol,
povidone and the like and mixtures thereof, may be used in the present ophthalmic compositions,
for example, compositions useful for treating dry eye.

The demulcent components are preferably present in the compositions, for example, in
the form of eye drops, in an amount effective in enhancing the lubricity of the presently useful
compositions. The amount of demulcent component in the present compositions may be in a
range of at least about 0.01% or about 0.02% to about 0.5% or about 1.0% by weight of the
composition.

Many of the presently useful polyelectrolyte/emulsion stabilizing components may also
be effective as demulcent components, and vice versa. The emulsifier/surfactant components
may also be effective as demulcent components and vice versa.

The pH of the emulsions can be adjusted in a conventional manner using sodium
hydroxide and/or hydrochloric acid to a physiological pH level. The pH of the presently useful
emulsions preferably is in the range of about 6 to about 10, more preferably about 7.0 to about
8.0 and still more preferably about 7.2 to about 7.6.

Although buffer components are not required in the presently useful compositions,
suitable buffer components, for example, and without limitation, phosphates, citrates, acetates,
borates and the like and mixtures thereof, may be employed to maintain a suitable pH in the
presently useful compositions.

The presently useful compositions may include an effective amount of a preservative
component. Any suitable preservative or combination of preservatives may be employed.
Examples of suitable preservatives include, without limitation, benzalkonium chloride, methyl
and ethyl parabens, hexetidine, phenyl mercuric salts and the like and mixtures thereof. The
amounts of preservative components included in the present compositions are such to be
effective in preserving the compositions and can vary based on the specific preservative
component employed, the specific composition involved, the specific application involved, and

the like factors. Preservative concentrations often are in the range of about 0.00001% to about
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0.05% or about 0.1% (w/v) of the composition, although other concentrations of certain
preservatives may be employed.

Very useful examples of preservative components in the present invention include, but
are not limited to, chlorite components. Specific examples of chlorite components useful as
preservatives in accordance with the present invention include stabilized chlorine dioxide (SCD),
metal chlorites such as alkali metal and alkaline earth metal chlorites, and the like and mixtures
thereof. Technical grade (or USP grade) sodium chlorite is a very useful preservative
component. The exact chemical composition of many chlorite components, for example, SCD,
is not completely understood. The manufacture or production of certain chlorite components is
described in McNicholas U.S. Patent 3,278,447, which is incorporated in its entirety by reference
herein. Specific examples of useful SCD products include that sold under the trademark Dura
Klor by Rio Linda Chemical Company, Inc., and that sold under the trademark Anthium
Dioxide® by International Dioxide, Inc. An especially useful SCD is a product sold under the
trademark Bio-Cide® by Bio-Cide International, Inc., as well as a product identified by Allergan,
Inc. by the trademark Purite®.

Other useful preservatives include antimicrobial peptides. Among the antimicrobial
peptides which may be employed include, without limitation, defensins, peptides related to
defensins, cecropins, peptides related to cecropins, magainins and peptides related to magainins
and other amino acid polymers with antibacterial, antifungal and/or antiviral activities. Mixtures
of antimicrobial peptides or mixtures of antimicrobial peptides with other preservatives are also
included within the scope of the present invention.

The compositions of the present invention may include viscosity modifying agents or
components, such as cellulose polymers, including hydroxypropyl methyl cellulose (HPMC),
hydroxyethyl cellulose (HEC), ethyl hydroxyethyl cellulose, hydroxypropyl cellulose, methyl
cellulose and carboxymethyl cellulose; carbomers (e.g. carbopol, and the like); polyvinyl
alcohol; polyvinyl pyrrolidone; alginates; carrageenans; and guar, karaya, agarose, locust bean,
tragacanth and xanthan gums. Such viscosity modifying components are employed, if at all, in
an amount effective to provide a desired viscosity to the present compositions. The
concentration of such viscosity modifiers will typically vary between about 0.01 to about 5 %
w/v of the total composition, although other concentrations of certain viscosity modifying

components may be employed.
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The presently useful compositions may be produced using conventional and well known
methods useful in producing ophthalmic products including oil-in-water emulsions.

In one example, the oily phase of the emulsion can be combined with the cyclosporin
component to solubilize the cyclosporin component in the oily material phase. The oily phase
and the water may be separately heated to an appropriate temperature. This temperature may be
the same in both cases, generally a few degrees to about 10°C above the melting temperature of
the ingredient(s) having the highest melting point in the case of a solid or semi-solid oily phase
for emulsifier components in the oily phase. Where the oily phase is a liquid at room
temperature, a suitable temperature for preparation of a composition may be determined by
routine experimentation in which the melting point of the ingredients aside from the oily phase is
determined. In cases where all components of either the oily phase or the water phase are
soluble at room temperature, no heating may be necessary. Non-emulsifying agents which are
water soluble are dissolved in the water and oil soluble components including the surfactant
components are dissolved in the oily phase.

To create an oil-in-water emulsion, the final oil phase is gently mixed into either an
intermediate, preferably de-ionized water, phase or into the final water phase to create a suitable
dispersion and the product is allowed to cool with or without stirring. In the case where the final
oil phase is first gently mixed into an intermediate water phase, the resulting emulsion
concentrate is thereafter mixed in the appropriate ratio with the final aqueous phase. In such
cases, the emulsion concentrate and the final aqueous phase may not be at the same temperature
or heated above room temperature, as the emulsion may be already formed at this point.

The oil-in-water emulsions of the present invention can be sterilized after preparation
using heat, for example, autoclave steam sterilization or can be sterile filtered using, for example,
a 0.22 micron sterile filter. Sterilization employing a sterilization filter can be used when the
emulsion droplet (or globule or particle) size and characteristics allows this. The droplet size
distribution of the emulsion need not be entirely below the particle size cutoff of the 0.22 micron
sterile filtration membrane to be sterile-filtratable. In cases wherein the droplet size distribution
of the emulsion is above the particle size cutoff of the 0.22 micron sterile filtration membrane,
the emulsion needs to be able to deform or change while passing through the filtration membrane
and then reform after passing through. This property is casily determined by routine testing of

emulsion droplet size distributions and percent of total oil in the compositions before and after

17

0093



10

15

20

25

30

17618CON7B
SUBSTITUTE SPECIFICATION - CLEAN COPY

filtration. Alternatively, a loss of a small amount of larger droplet sized material may be
acceptable.

The present oil-in-water emulsions preferably are thermodynamicaly stable, much like
microemulsions, and yet may not be isotropic transparent compositions as are microemulsions.
The emulsions of the present invention advantageously have a shelf life exceeding one year at
room temperature.

The following non-limiting examples illustrate certain aspects of the present invention.

EXAMPLE 1
Two compositions are selected for testing. These compositions are produced in

accordance with well known techniques and have the following make-ups:

Composition | Composition 11
wt% wt%

Cyclosporin 0.1 0.05
Castor Oil 1.25 1.25
Polysorbate 80 1.00 1.00
Premulen® 0.05 0.05
Glycerine 2.20 2.20
Sodium hydroxide qs qs
Purified Water qs qs
pH 7.2-7.6 7.2-7.6
Weight Ratio of Cyclosporin

A to Castor Oil 0.08 0.04

These compositions are employed in a Phase 3, double-masked, randomized, parallel
group study for the treatment of dry eye disease.

The results of this study indicate that Composition II, in accordance with the present
invention, which has a reduced concentration of cyclosporin A and a cyclosporin A to castor oil
ratio of less than 0.08, provides overall efficacy in treating dry eye disease substantially equal to
that of Composition 1. This is surprising for a number of reasons. For example, the reduced
concentration of cyclosporin A in Composition II would have been expected to result in reduced

overall efficacy in treating dry eye disease. Also, the large amount of castor oil relative to the
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amount of cyclosporin A in Composition II might have been expected to cause increased eye
irritation relative to Composition I. However, both Composition I and Composition II are found
to be substantially non-irritating in use.

Using relatively increased amounts of castor oil, with reduced amounts of cyclosporin
component, as in Composition II, is believed to take advantage of the benefits, for example the
ocular lubrication benefits, of castor oil, as well as the presence of ricinoleic acid in the castor
oil, to at least assist in treating dry eye syndrome in combination with cyclosporin A.

In addition, it is found that the high concentration of castor oil relative to cyclosporin
component, as in Composition II, provides the advantage of more quickly or rapidly (for
example, relative to a composition which includes only 50% as much castor oil) breaking down
or resolving the emulsion in the eye, for example, as measured by split-lamp techniques to
monitor the composition in the eye for phase separation. Such rapid break down of the emulsion
in the eye reduces vision distortion as the result of the presence of the emulsion in the eye, as
well as facilitating the therapeutic effectiveness of the composition in treating dry eye disease.

Using reduced amounts of cyclosporin A, as in Composition II, to achieve therapeutic
effectiveness mitigates even further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe) Composition II to more patients
and/or with fewer restrictions and/or with reduced risk of the occurrence of adverse events, e.g.,
side effects, drug interactions and the like, relative to providing Composition I.

While this invention has been described with respect to various specific examples and
embodiments, it is to be understood that the invention is not limited thereto and that it can be

variously practiced within the scope of the following claims.
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METHODS OF PROVIDING THERAPEUTIC EFFECTS
USING CYCLOSPORIN COMPONENTS

Related Application

This application is a continuation of copending U.S. Application Serial No. 13/961.835

filed August 7, 2013, which is a continuation of copending U.S. Application Serial No.
11/897.177, filed August 28, 2007, which is a continuation of U.S. Application Serial No.
10/927,857, filed August 27, 2004,_now abandoned, which claimed the benefit of U.S.

Provisional Application No. 60/503,137 filed September 15, 2003, which #s-are incorporated in

#ts-their entirety herein by reference.

Background of the Invention

The present invention relates to methods of providing desired therapeutic effects to
humans or animals using compositions including cyclosporin components. More particularly,
the invention relates to methods including administering to an eye of a human or animal a
therapeutically effective amount of a cyclosporin component to provide a desired therapeutic
effect, preferably a desired ophthalmic or ocular therapeutic effect.

The use of cyclosporin-A and cyclosporin A derivatives to treat ophthalmic conditions
has been the subject of various patents, for example Ding et al U.S. Patent 5,474,979; Garst U.S.
Patent 6,254,860; and Garst U.S. 6,350,442, this disclosure of each of which is incorporated in
its entirely herein by reference. In addition, cyclosporin A compositions used in treating
ophthalmic conditions is the subject of a number of publications. Such publications include, for

example, “Blood concentrations of cyclosporin a during long-term treatment with cyclosporin a

ophthalmic emulsions in patients with moderate to severe dry eye disease,” Small et al, J Ocul

Pharmacol Ther, 2002 Oct, 18(5):411-8; “Distribution of cyclosporin A in ocular tissues after

topical administration to albino rabbits and beagle dogs,” Acheampong et al, Curr Eye Res, 1999

Feb, 18(2):91-103b; “Cyclosporine distribution into the conjunctiva, cornea, lacrimal gland, and

systemic blood following topical dosing of cyclosporine to rabbit, dog, and human eyes,”
Acheampong et al, Adv Exp Med Biol, 1998, 438:1001-4; “Preclinical safety studies of
cyclosporine ophthalmic emulsion,” Angelov et al, Adv Exp Med Biol, 1998, 438:991-5;
“Cyclosporin & Emulsion & Eye,” Stevenson et al, Ophthalmology, 2000 May, 107(5):967-74;
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and “Two multicenter, randomized studies of the efficacy and safety of cyclosporine ophthalmic

emulsion in moderate to severe dry eye discase. CsA Phase 3 Study Group,” Sall et al,

Ophthalmology, 2000 Apr, 107(4):631-9. Each of these publications is incorporated in its
entirety herein by reference. In addition, cyclosporin A-containing oil-in-water emulsions have
been clinically tested, under conditions of confidentiality, since the mid 1990's in order to obtain
U.S. Food and Drug Administration (FDA) regulatory approval.

Examples of useful cyclosporin A-containing emulsions are set out in Ding et al U.S.
Patent 5,474,979. Example 1 of this patent shows a series of emulsions in which the ratio of
cyclosporin A to castor oil in each of these compositions was 0.08 or greater, except for
Composition B, which included 0.2% by weight cyclosporin A and 5% by weight castor oil. The
Ding et al patent placed no significance in Composition B relative to Compositions A, C and D
of Example 1.

Over time, it has become apparent that cyclosporin A emulsions for ophthalmic use
preferably have less than 0.2% by weight of cyclosporin A. With cyclosporin A concentrations
less than 0.2%, the amount of castor oil employed has been reduced since one of the functions of
the castor oil is to solubilize the cyclosporin A. Thus, if reduced amounts of cyclosporin are
employed, reduced amounts of castor oil are needed to provide effective solubilization of
cyclosporin A.

There continues to be a need for providing enhanced methods of treating ophthalmic or

ocular conditions with cyclosporin-containing emulsions.

Summary of the Invention

New methods of treating a human or animal using cyclosporin component-containing
emulsions have been discovered. Such methods provide substantial overall efficacy in providing
desired therapeutic effects. In addition, other important benefits are obtained employing the
present methods. For example, patient safety is enhanced. In particular, the present methods
provide for reduced risks of side effects and/or drug interactions. Prescribing physicians
advantageously have increased flexibility in prescribing such methods and the compositions
useful in such methods, for example, because of the reduced risks of harmful side effects and/or
drug interactions. The present methods can be easily practiced. In short, the present methods

provide substantial and acceptable overall efficacy, together with other advantages, such as
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increased safety and/or flexibility.

In one aspect of the present invention, the present methods comprise administering to an
eye of a human or animal a composition in the form of an emulsion comprising water, a
hydrophobic component and a cyclosporin component in a therapeutically effective amount of
less than 0.1% by weight of the composition. The weight ratio of the cyclosporin component to
the hydrophobic component is less than 0.08.

It has been found that the relatively increased amounts of hydrophobic component
together with relatively reduced, yet therapeutically effective, amounts of cyclosporin component
provide substantial and advantageous benefits. For example, the overall efficacy of the present
compositions, for example in treating dry eye disease, is substantially equal to an identical
composition in which the cyclosporin component is present in an amount of 0.1% by weight.
Further, a relatively high concentration of hydrophobic component is believed to provide for a
more quick or rapid breaking down or resolving of the emulsion in the eye, which reduces vision
distortion which may be caused by the presence of the emulsion in the eye and/or facilitates the
therapeutic effectiveness of the composition. Additionally, and importantly, using reduced
amounts of the active cyclosporin component mitigates against undesirable side effects and/or
potential drug interactions.

In short, the present invention provides at least one advantageous benefit, and preferably
a plurality of advantageous benefits.

The present methods are useful in treating any suitable condition which is therapeutically
sensitive to or treatable with cyclosporin components. Such conditions preferably are
ophthalmic or ocular conditions, that is relating to or having to do with one or more parts of an
eye of a human or animal. Included among such conditions are, without limitation, dry eye
syndrome, phacoanaphylactic endophthalmitis, uveitis, vernal conjunctivitis, atopic
kerapoconjunctivitis, corneal graft rejection and the like conditions. The present invention is

particularly effective in treating dry eye syndrome._Cyclosporin has been found as effective in

treating immune mediated keratoconjunctivitis sicca (KCS or dry eye disease) in a patient

suffering therefrom. The activity of cyclosporins is as an immunosuppressant and in the

enhancement or restoring of lacrimal gland tearing. Other conditions that can be treated with

cyclosporin components include an absolute or partial deficiency in aqueous tear production

(keratoconjunctivitis sicca, or KCS). Topical administration to a patient's tear deficient eye can

0098



10

15

20

25

30

b3HHCON 17618CON7B (AP)
SUBSTITUTE SPECIFICATION - MARKED-UP COPY

increase tear production in the eve. The treatment can further serve to correct corneal and

conjunctival disorders exacerbated by tear deficiency and KCS, such as corneal scarring, corneal

ulceration, inflammation of the cornea or conjunctiva, filamentary keratisis, mucopurulent

discharge and vascularization of the cornea.

Employing reduced concentrations of cyclosporin component, as in the present invention,
is advantageously effective to provide the blood of the human or animal under treatment with
reduced concentrations of cyclosporin component, preferably with substantially no detectable
concentration of the cyclosporin component. The cyclosporin component concentration of blood
can be advantageously measured using a validated liquid chromatography/mass spectrometry-
mass spectrometry (VLC/MS-MS) analytical method, such as described elsewhere herein.

In one embodiment, in the present methods the blood of the human or animal has
concentrations of clyclosporin component of 0.1 ng/ml or less.

Any suitable cyclosporin component effective in the present methods may be used.

Cyclosporins are a group of mnonpolar cyclic oligopeptides with known
immunosuppressant activity. Cyclosporin A, along with several other minor metabolites,
cyclosporin B through I, have been identified. In addition, a number of synthetic analogs have
been prepared.

In general, commercially available cyclosporins may contain a mixture of several
individual cyclosporins which all share a cyclic peptide structure consisting of eleven amino acid
residues with a total molecular weight of about 1,200, but with different substituents or
configurations of some of the amino acids.

The term “cyclosporin component” as used herein is intended to include any individual
member of the cyclosporin group and derivatives therecof, as well as mixtures of two or more
individual cyclosporins and derivatives thercof.

Particularly preferred cyclosporin components include, without limitation, cyclosporin A,
derivatives of cyclosporin A and the like and mixtures thereof. Cyclosporin A is an especially
useful cyclosporin component.

Any suitable hydrophobic component may be employed in the present invention.
Advantageously, the cyclosporin component is solubilized in the hydrophobic component. The
hydrophobic component may be considered as comprising a discontinuous phase in the presently

useful cyclosporin component-containing emulsions.
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The hydrophobic component preferably is present in the emulsion compositions in an
amount greater than about 0.625% by weight. For example, the hydrophobic component may be
present in an amount of up to about 1.0% by weight or about 1.5% by weight or more of the
composition.

Preferably, the hydrophobic component comprises one or more oily materials. Examples
of useful oil materials include, without limitation, vegetable oils, animal oils, mineral oils,
synthetic oils and the like and mixtures thereof. In a very useful embodiment, the hydrophobic
component comprises one or more higher fatty acid glycerides. Excellent results are obtained
when the hydrophobic component comprises castor oil.

The presently useful compositions may include one or more other components in
amounts effective to facilitate the usefulness and effectiveness of the compositions. Examples of
such other components include, without limitation, emulsifier components, tonicity components,
polyelectrolyte components, surfactant components, viscosity inducing components, acids and/or
bases to adjust the pH of the composition, buffer components, preservative components and the
like. Components may be employed which are effective to perform two or more functions in the
presently useful compositions. For example, components which are effective as both emulsifiers
and surfactants may be employed, and/or components which are effective as both polyelectrolyte
components and viscosity inducing components may be employed. The specific composition
chosen for use in the present invention advantageously is selected taking into account various
factors present in the specific application at hand, for example, the desired therapeutic effect to
be achieved, the desired properties of the compositions to be employed, the sensitivities of the
human or animal to whom the composition is to be administered, and the like factors.

The presently useful compositions advantageously are ophthalmically acceptable. A
composition, component or material is ophthalmically acceptable when it is compatible with
ocular tissue, that is, it does not cause significant or undue detrimental effects when brought into
contact with ocular tissues.

Such compositions have pH’s within the physiological range of about 6 to about 10,
preferably in a range of about 7.0 to about 8.0 and more preferably in a range of about 7.2 to
about 7.6.

The present methods preferably provide for an administering step comprising topically

administering the presently useful compositions to the eye or eyes of a human or animal.
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Each and every feature described herein, and each and every combination of two or more
of such features, is included within the scope of the present invention provided that the features
included in such a combination are not mutually inconsistent.

These and other aspects and advantages of the present invention are apparent in the

following detailed description, example and claims.

Detailed Description

The present methods are effective for treating an eye of a human or animal. Such
methods, in general, comprise administering, preferably topically administering, to an eye of a
human or animal a cyclosporin component-containing emulsion. The emulsion contains water,
for example U.S. pure water, a hydrophobic component and a cyclosporin component in a
therapeutically effective amount of less than 0.1% by weight of the emulsion. In addition,
beneficial results have been found when the weight ratio of the cyclosporin component to the
hydrophobic component is less than 0.08.

As noted above, the present administering step preferably includes topically
administering the emulsion to the eye of a patient of a human or animal. Such administering
may involve a single use of the presently useful compositions, or repeated or periodic use of such
compositions, for example, as required or desired to achieve the therapeutic effect to be obtained.
The topical administration of the presently useful composition may involve providing the
composition in the form of eye drops or similar form or other form so as to facilitate such topical
administration.

The present methods have been found to be very effective in providing the desired
therapeutic effect or effects while, at the same time, substantially reducing, or even substantially
eliminating, side effects which may result from the presence of the cyclosporin component in the
blood of the human or animal being treated, and eye irritation which, in the past, has been caused
by the presence of certain components in prior art cyclosporin-containing emulsions. Also, the
use of the present compositions which include reduced amounts of the cyclosporin components
allow for more frequent administration of the present compositions to achieve the desired
therapeutic effect or effects without substantially increasing the risk of side effects and/or eye
irritation.

The present methods are useful in treating any condition which is therapeutically
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sensitive to or treatable with cyclosporin components. Such conditions preferably are
ophthalmic or ocular conditions, that is relating to or having to do with one or more parts of an
eye of a human or animal. Included among such conditions are, without limitation, dry eye
syndrome, phacoanaphylactic endophthalmitis, uveitis, vernal conjunctivitis, atopic
kerapoconjunctivitis, corneal graft rejection and the like conditions. The present invention is
particularly effective in treating dry eye syndrome.

The frequency of administration and the amount of the presently useful composition to
use during each administration varies depending upon the therapeutic effect to be obtained, the
severity of the condition being treated and the like factors. The presently useful compositions
are designed to allow the prescribing physician substantial flexibility in treating various ocular
conditions to achieve the desired therapeutic effect or effects with reduced risk of side effects
and/or eye irritation. Such administration may occur on an as needed basis, for example, in
treating or managing dry eye syndrome, on a one time basis or on a repeated or periodic basis
once, twice, thrice or more times daily depending on the needs of the human or animal being
treated and other factors involved in the application at hand.

One of the important advantages of the present invention is the reduced concentration of
the cyclosporin component in the blood of the human or animal as a result of administering the
present composition as described herein.  One very useful embodiment of the present
administering step provides no substantial detectable concentration of cyclosporin component in
the blood of the human or animal. Cyclosporin component concentration in blood preferably is
determined using a liquid chromatography-mass spectroscopy-mass spectroscopy (LC-MS/MS),
which test has a cyclosporin component detection limit of 0.1 ng/ml. Cyclosporin component
concentrations below or less than 0.1 ng/ml are therefore considered substantially undetectable.

The LC-MS/MS test is advantageously run as follows.

One ml of blood is acidified with 0.2 ml of 0.1 N HCI solution, then extracted with 5 ml
of methyl t-butyl ether. After separation from the acidified aqueous layer, the organic phase is
neutralized with 2 ml of 0.1 N NaOH, evaporated, reconstituted in a water/acetonitrile-based
mobil phase, and injected onto a 2.1 x 50 mm, 3um pore size C-8 reverse phase high pressure
liquid chromatography (HPLC) column (Keystone Scientific, Bellefonte, PA). Compounds are
gradient-cluted at 0.2 mL/min and detected using an API III triple quadrupole mass spectrometer

with a turbo-ionspray source (PE-Sciex, Concord, Ontario, Canada). Molecular reaction
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monitoring enhances the sensitivity and selectivity of this assay. Protonated molecules for the
analyte and an internal standard are collisionally dissociated and product ions at m/z 425 are
monitored for the analyte and the internal standard. Under these conditions, cyclosporin A and
the internal standard cyclosporin G elute with retention times of about 3.8 minutes. The lower
limit of quantitation is 0.1 ng/mL, at which concentration the coefficient of variation and
deviation from nominal concentration is <15%.

As noted previously, any suitable cyclosporin component effective in the present methods
may be employed. Very useful cyclosporin components include, without limitation, cyclosporin
A, derivatives of cyclosporin A and the like and mixtures thereof.

The chemical structure for cyclosporin A is represented by Formula 1

Formula 1

As used herein the term “derivatives” of a cyclosporin refer to compounds having
structures sufficiently similar to the cyclosporin so as to function in a manner substantially
similar to or substantially identical to the cyclosporin, for example, cyclosporin A, in the present
methods. Included, without limitation, within the useful cyclosporin A derivatives are those
selected from ((R)-methylthio-Sar)*-(4'-hydroxy-MeLeu) cyclosporin A, ((R)-(Cyclo)alkylthio-
Sar)’-(4'-hydroxy-MeLeu)*-cyclosporin = A, and ((R)-(Cyclo)alkylthio-Sar)’*-cyclosporin A
derivatives described below.

These cyclosporin derivatives are represented by the following general formulas (II),
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Formula 11
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wherein Me is methyl; Alk is 2-6C alkylene or 3-6C cycloalkylene; R is OH, COOH,
alkoxycarbonyl, -NR;R, or N(R3)C(CH,)CNR;R,; wherein Ry,R; is H, alkyl, 3-6C cycloalkyl,
phenyl (optionally substituted by halo, alkoxy, alkoxycarbonyl, amino, alkylamino or
dialkylamino), benzyl or saturated or unsaturated heterocyclyl having 5 or 6 members and 1-3
heteroatoms; or NRjR; is a 5 or 6 membered heterocycle which may contain a further N, O or S
heteroatom and may be alkylated; R3 is H or alkyl and n is 2-4; and the alkyl moieties contain 1-
4C.

In one embodiment, the cyclosporin component is effective as an immunosuppressant.
Without wishing to be limited to any particular theory of operation, it is believed that, in certain
embodiments of the present invention, the cyclosporin component acts to enhance or restore
lacrimal gland tearing in providing the desired therapeutic effect.

One important feature of the present invention is that the presently useful compositions
contain less than 0.1% by weight of the cyclosporin component. The advantages of such low-
concentrations of cyclosporin components have been discussed in some detail elsewhere herein.
Low concentrations of cyclosporin component, together with concentrations of the hydrophobic
component such that the weight ratio of cyclosporin component to hydrophobic component is
greater than 0.08, provides one or more substantial advantages in the present methods.

Any suitable hydrophobic component may be employed in the present invention. Such
hydrophobic component may be considered as comprising a discontinuous phase in the presently

useful cyclosporin component-containing emulsions, with the water or aqueous phase being
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considered the continuous phase in such emulsion. The hydrophobic component is preferably
selected so as to solubilize the cyclosporin component, which is often substantially insoluble in
the aqueous phase. Thus, with a suitable hydrophobic component included in the presently
useful emulsions, the cyclosporin component is preferably solubilized in the emulsions.

In one very useful embodiment, the hydrophobic component comprises an oily material,
in particular, a material which is substantially not miscible in water. Examples of useful oily
materials include, without limitation, vegetable oils, animal oils, mineral oils, synthetic oils, and
the like and mixtures thereof. Thus, the present hydrophilic components may comprise naturally
occurring oils, including, without limitation refined naturally occurring oils, or naturally
occurring oils which have been processed to alter their chemical structures to some extent or oils
which are substantially entirely synthetic. One very useful hydrophobic component includes
higher fatty acid glycerides.

Examples of useful hydrophobic components include, without limitation, olive oil,
arachis oil, castor oil, mineral oil, silicone fluid and the like and mixtures thercof. Higher fatty
acid glycerides such as olive oil, peanut oil, castor oil and the like and mixtures therecof are
particularly useful in the present invention. Excellent results are obtained using a hydrophobic
component comprising castor oil. Without wishing to limit the invention to any particular theory
of operation, it is believed that castor oil includes a relatively high concentration of ricinoleic
acid which itself may be useful in benefitting ocular tissue and/or in providing one or more
therapeutic effects when administered to an eye.

The hydrophobic component is preferably present in the presently useful cyclosporin
component-containing emulsion compositions in an amount greater than about 0.625% by
weight. For example, the hydrophobic component may be present in an amount up to about
0.75% by weight or about 1.0% by weight or about 1.5% by weight or more of the presently
useful emulsion compositions.

The presently useful compositions may include one or more other components in
amounts effective to facilitate the usefulness and effectiveness of the present methods and/or the
presently useful compositions. Examples of such other components include, without limitation,
emulsifier components, surfactant components, tonicity components, poly electrolyte
components, emulsion stability components, viscosity inducing components, demulcent

components, acid and/or bases to adjust the pH of the composition, buffer components,
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preservative components and the like.

In one very useful embodiment, the presently useful compositions are substantially free
of preservatives. Thus, the presently useful compositions may be sterilized and maintained in a
sterile condition prior to use, for example, provided in a sealed package or otherwise maintained
in a substantially sterile condition.

Any suitable emulsifier component may be employed in the presently useful
compositions, provided, that such emulsifier component is effective in forming maintaining the
emulsion and/or in the hydrophobic component in emulsion, while having no significant or
undue detrimental effect or effects on the compositions during storage or use.

In addition, the presently useful compositions, as well as each of the components of the
present compositions in the concentration present in the composition advantageously are
ophthalmically acceptable.

Useful emulsifier components may be selected from such component which are
conventionally used and well known in the art. Examples of such emulsifier components
include, without limitation, surface active components or surfactant components which may be
anionic, cationic, nonionic or amphorteric in nature. In general, the emulsifier component
includes a hydrophobic constituent and a hydrophilic constituent.  Advantageously, the
emulsifier component is water soluble in the presently useful compositions. Preferably, the
emulsifier component is nonionic. Specific examples of suitable emulsifier components include,
without limitation, polysorbate 80, polyoxyalkylene alkylene ethers, polyalkylene oxide ethers of
alkyl alcohols, polyalkylene oxide ecthers of alkylphenols, other emulsifiers/surfactants,
preferably nonionic emulsifiers/surfactants, useful in ophthalmic compositions, and the like and
mixtures thereof.

The emulsifier component is present in an amount effective in forming the present
emulsion and/or in maintaining the hydrophobic component in emulsion with the water or
aqueous component. In one preferred embodiment, the emulsifier component is present in an
amount in a range of about 0.1% to about 5%, more preferably about 0.2% to about 2% and still
more preferably about 0.5% to about 1.5% by weight of the presently useful compositions.

Polyelectrolyte or emulsion stabilizing components may be included in the presently
useful compositions. Such components are believed to be effective in maintaining the electrolyte

balance in the presently useful emulsions, thereby stabilizing the emulsions and preventing the
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emulsions from breaking down prior to use. In one embodiment, the presently useful
compositions include a polyanionic component effective as an emulsion stabilizing component.
Examples of suitable polyanionic components useful in the presently useful compositions
include, without limitation, anionic cellulose derivatives, anionic acrylic acid-containing
polymers, anionic methacrylic acid-containing polymers, anionic amino acid-containing
polymers and the like and mixtures thereof.

A particularly useful class of polyanionic components include one or more polymeric

materials having multiple anionic charges. Examples include, but are not limited to:

metal carboxy methylcelluloses

metal carboxy methylhydroxyethylcelluloses

metal carboxy methylstarchs

metal carboxy methylhydroxyethylstarchs

hydrolyzed polyacrylamides and polyacrylonitriles

heparin

gucoaminoglycans

hyaluronic acid

chondroitin sulfate

dermatan sulfate

peptides and polypeptides

alginic acid

metal alginates

homopolymers and copolymers of one or more of:
acrylic and methacrylic acids
metal acrylates and methacrylates
vinylsulfonic acid
metal vinylsulfonate
amino acids, such as aspartic acid, glutamic acid and the like
metal salts of amino acids
p-styrenesulfonic acid

metal p-styrenesulfonate

13
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2-methacryloyloxyethylsulfonic acids
metal 2-methacryloyloxethylsulfonates
3-methacryloyloxy-2-hydroxypropylsulonic acids
metal 3-methacryloyloxy-2-
hydroxypropylsulfonates
2-acrylamido-2-methylpropanesulfonic acids
metal 2-acrylamido-2-methylpropanesulfonates
allylsulfonic acid

metal allylsulfonate and the like.

One particularly wuseful emulsion stabilizing component includes crosslinked
polyacrylates, such as carbomers and Pemulen® materials. Pemulen® is a registered trademark
of B.F. Goodrich for polymeric emulsifiers and are commercially available from B.F. Goodrich
Company, Specialty Polymers & Chemicals Division, Cleveland, Ohio. Pemulen® materials
include acrylate/C10-30 alkyl acrylate cross-polymers, or high molecular weight co-polymers of
acrylic acid and a long chain alkyl methacrylate cross-linked with allyl ethers of pentaerythritol.

The presently useful polyanionic components may also be used to provide a suitable
viscosity to the presently useful compositions. Thus, the polyanionic components may be useful
in stabilizing the presently useful emulsions and in providing a suitable degree of viscosity to the
presently useful compositions.

The polyelectrolyte or emulsion stabilizing component advantageously is present in an
amount effective to at least assist in stabilizing the cyclosporin component-containing emulsion.
For example, the polyelectrolyte/emulsion stabilizing component may be present in an amount in
a range of about 0.01% by weight or less to about 1% by weight or more, preferably about 0.02%
by weight to about 0.5% by weight, of the composition.

Any suitable tonicity component may be employed in accordance with the present
invention. Preferably, such tonicity component is non-ionic, for example, in order to avoid
interfering with the other components in the presently useful emulsions and to facilitate
maintaining the stability of the emulsion prior to use. Useful tonicity agents include, without
limitation, glycerine, mannitol, sorbitol and the like and mixtures thereof. The presently useful

emulsions are preferably within the range of plus or minus about 20% or about 10% from being
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isotonic.

Ophthalmic demulcent components may be included in effective amounts in the presently
useful compositions. For example, ophthalmic demulcent components such as
carboxymethylcellulose, other cellulose polymers, dextran 70, gelatin, glycerine, polyethylene
glycols (e.g., PEG 300 and PEG 400), polysorbate 80, propylene glycol, polyvinyl alcohol,
povidone and the like and mixtures thereof, may be used in the present ophthalmic compositions,
for example, compositions useful for treating dry eye.

The demulcent components are preferably present in the compositions, for example, in
the form of eye drops, in an amount effective in enhancing the lubricity of the presently useful
compositions. The amount of demulcent component in the present compositions may be in a
range of at least about 0.01% or about 0.02% to about 0.5% or about 1.0% by weight of the
composition.

Many of the presently useful polyelectrolyte/emulsion stabilizing components may also
be effective as demulcent components, and vice versa. The emulsifier/surfactant components
may also be effective as demulcent components and vice versa.

The pH of the emulsions can be adjusted in a conventional manner using sodium
hydroxide and/or hydrochloric acid to a physiological pH level. The pH of the presently useful
emulsions preferably is in the range of about 6 to about 10, more preferably about 7.0 to about
8.0 and still more preferably about 7.2 to about 7.6.

Although buffer components are not required in the presently useful compositions,
suitable buffer components, for example, and without limitation, phosphates, citrates, acetates,
borates and the like and mixtures thereof, may be employed to maintain a suitable pH in the
presently useful compositions.

The presently useful compositions may include an effective amount of a preservative
component. Any suitable preservative or combination of preservatives may be employed.
Examples of suitable preservatives include, without limitation, benzalkonium chloride, methyl
and ethyl parabens, hexetidine, phenyl mercuric salts and the like and mixtures thereof. The
amounts of preservative components included in the present compositions are such to be
effective in preserving the compositions and can vary based on the specific preservative
component employed, the specific composition involved, the specific application involved, and

the like factors. Preservative concentrations often are in the range of about 0.00001% to about
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0.05% or about 0.1% (w/v) of the composition, although other concentrations of certain
preservatives may be employed.

Very useful examples of preservative components in the present invention include, but
are not limited to, chlorite components. Specific examples of chlorite components useful as
preservatives in accordance with the present invention include stabilized chlorine dioxide (SCD),
metal chlorites such as alkali metal and alkaline earth metal chlorites, and the like and mixtures
thereof. Technical grade (or USP grade) sodium chlorite is a very useful preservative
component. The exact chemical composition of many chlorite components, for example, SCD,
is not completely understood. The manufacture or production of certain chlorite components is
described in McNicholas U.S. Patent 3,278,447, which is incorporated in its entirety by reference
herein. Specific examples of useful SCD products include that sold under the trademark Dura
Klor by Rio Linda Chemical Company, Inc., and that sold under the trademark Anthium
Dioxide® by International Dioxide, Inc. An especially useful SCD is a product sold under the
trademark Bio-Cide® by Bio-Cide International, Inc., as well as a product identified by Allergan,
Inc. by the trademark Purite®.

Other useful preservatives include antimicrobial peptides. Among the antimicrobial
peptides which may be employed include, without limitation, defensins, peptides related to
defensins, cecropins, peptides related to cecropins, magainins and peptides related to magainins
and other amino acid polymers with antibacterial, antifungal and/or antiviral activities. Mixtures
of antimicrobial peptides or mixtures of antimicrobial peptides with other preservatives are also
included within the scope of the present invention.

The compositions of the present invention may include viscosity modifying agents or
components, such as cellulose polymers, including hydroxypropyl methyl cellulose (HPMC),
hydroxyethyl cellulose (HEC), ethyl hydroxyethyl cellulose, hydroxypropyl cellulose, methyl
cellulose and carboxymethyl cellulose; carbomers (e.g. carbopol, and the like); polyvinyl
alcohol; polyvinyl pyrrolidone; alginates; carrageenans; and guar, karaya, agarose, locust bean,
tragacanth and xanthan gums. Such viscosity modifying components are employed, if at all, in
an amount effective to provide a desired viscosity to the present compositions. The
concentration of such viscosity modifiers will typically vary between about 0.01 to about 5 %
w/v of the total composition, although other concentrations of certain viscosity modifying

components may be employed.
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The presently useful compositions may be produced using conventional and well known
methods useful in producing ophthalmic products including oil-in-water emulsions.

In one example, the oily phase of the emulsion can be combined with the cyclosporin
component to solubilize the cyclosporin component in the oily material phase. The oily phase
and the water may be separately heated to an appropriate temperature. This temperature may be
the same in both cases, generally a few degrees to about 10°C above the melting temperature of
the ingredient(s) having the highest melting point in the case of a solid or semi-solid oily phase
for emulsifier components in the oily phase. Where the oily phase is a liquid at room
temperature, a suitable temperature for preparation of a composition may be determined by
routine experimentation in which the melting point of the ingredients aside from the oily phase is
determined. In cases where all components of either the oily phase or the water phase are
soluble at room temperature, no heating may be necessary. Non-emulsifying agents which are
water soluble are dissolved in the water and oil soluble components including the surfactant
components are dissolved in the oily phase.

To create an oil-in-water emulsion, the final oil phase is gently mixed into either an
intermediate, preferably de-ionized water, phase or into the final water phase to create a suitable
dispersion and the product is allowed to cool with or without stirring. In the case where the final
oil phase is first gently mixed into an intermediate water phase, the resulting emulsion
concentrate is thereafter mixed in the appropriate ratio with the final aqueous phase. In such
cases, the emulsion concentrate and the final aqueous phase may not be at the same temperature
or heated above room temperature, as the emulsion may be already formed at this point.

The oil-in-water emulsions of the present invention can be sterilized after preparation
using heat, for example, autoclave steam sterilization or can be sterile filtered using, for example,
a 0.22 micron sterile filter. Sterilization employing a sterilization filter can be used when the
emulsion droplet (or globule or particle) size and characteristics allows this. The droplet size
distribution of the emulsion need not be entirely below the particle size cutoff of the 0.22 micron
sterile filtration membrane to be sterile-filtratable. In cases wherein the droplet size distribution
of the emulsion is above the particle size cutoff of the 0.22 micron sterile filtration membrane,
the emulsion needs to be able to deform or change while passing through the filtration membrane
and then reform after passing through. This property is casily determined by routine testing of

emulsion droplet size distributions and percent of total oil in the compositions before and after

17

0112



10

15

20

25

30

b3HHCON 17618CON7B (AP)
SUBSTITUTE SPECIFICATION - MARKED-UP COPY

filtration. Alternatively, a loss of a small amount of larger droplet sized material may be
acceptable.

The present oil-in-water emulsions preferably are thermodynamicaly stable, much like
microemulsions, and yet may not be isotropic transparent compositions as are microemulsions.
The emulsions of the present invention advantageously have a shelf life exceeding one year at
room temperature.

The following non-limiting examples illustrate certain aspects of the present invention.

EXAMPLE 1
Two compositions are selected for testing. These compositions are produced in

accordance with well known techniques and have the following make-ups:

Composition | Composition II
wt% wt%

Cyclosporin 0.1 0.05
Castor Oil 1.25 1.25
Polysorbate 80 1.00 1.00
Premulen® 0.05 0.05
Glycerine 2.20 2.20
Sodium hydroxide qs qs
Purified Water qs qs
pH 7.2-7.6 7.2-7.6
Weight Ratio of Cyclosporin

A to Castor Oil 0.08 0.04

These compositions are employed in a Phase 3, double-masked, randomized, parallel
group study for the treatment of dry eye disease.

The results of this study indicate that Composition II, in accordance with the present
invention, which has a reduced concentration of cyclosporin A and a cyclosporin A to castor oil
ratio of less than 0.08, provides overall efficacy in treating dry eye disease substantially equal to
that of Composition 1. This is surprising for a number of reasons. For example, the reduced
concentration of cyclosporin A in Composition II would have been expected to result in reduced

overall efficacy in treating dry eye disease. Also, the large amount of castor oil relative to the
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amount of cyclosporin A in Composition II might have been expected to cause increased eye
irritation relative to Composition I. However, both Composition I and Composition II are found
to be substantially non-irritating in use.

Using relatively increased amounts of castor oil, with reduced amounts of cyclosporin
component, as in Composition II, is believed to take advantage of the benefits, for example the
ocular lubrication benefits, of castor oil, as well as the presence of ricinoleic acid in the castor
oil, to at least assist in treating dry eye syndrome in combination with cyclosporin A.

In addition, it is found that the high concentration of castor oil relative to cyclosporin
component, as in Composition II, provides the advantage of more quickly or rapidly (for
example, relative to a composition which includes only 50% as much castor oil) breaking down
or resolving the emulsion in the eye, for example, as measured by split-lamp techniques to
monitor the composition in the eye for phase separation. Such rapid break down of the emulsion
in the eye reduces vision distortion as the result of the presence of the emulsion in the eye, as
well as facilitating the therapeutic effectiveness of the composition in treating dry eye disease.

Using reduced amounts of cyclosporin A, as in Composition II, to achieve therapeutic
effectiveness mitigates even further against undesirable side effects and potential drug
interactions. Prescribing physicians can provide (prescribe) Composition II to more patients
and/or with fewer restrictions and/or with reduced risk of the occurrence of adverse events, e.g.,
side effects, drug interactions and the like, relative to providing Composition I.

While this invention has been described with respect to various specific examples and
embodiments, it is to be understood that the invention is not limited thereto and that it can be

variously practiced within the scope of the following claims.
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Doc Code: TRACK1.GRANT

Decision Granting Request for
Prioritized Examination Application No.: 13/967,168
(Track | or After RCE)
1. THE REQUEST FILED 8/14/13 IS GRANTED.
The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. ] foran 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;

Iommoo

completion of examination as defined in 37 CFR 41.102; or
I abandonment of the application.

Telephone inquiries with regard to this decision should be directed to Cheryl Gibson-Baylor at
(571)272-3213, Office of Petitions. In his/her absence, calls may be directed to Brian W. Brown,
(571)272-5338.

Cheryl Gibson-Baylor
/Cheryl Gibson-Baylor/ Petitions Paralegal Specialist
[Signature] (Title)

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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Docket No. 17618CON7B (AP)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Acheampong, et al. Examiner: Marcela M. Cordero Garcia
Serial No.: 13/967,168 Group Art Unit: 1658

Filed: August 14,2013 Confirmation No. 3265

For: METHODS OF PROVIDING Customer No.: 51957
THERAPEUTIC EFFECTS USING

CYCLOSPORIN COMPONENTS

COMMUNICATION UNDER MPEP 502.03

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

Dear Sir:

Recognizing that Internet communications are not secure, | hereby authorize the
USPTO to communicate with me concerning any subject matter of this application by
electronic mail. | understand that a copy of these communications will be made of
record in the application file.

Respectfully submitted,

/Laura L. Wine/

Date: October 1, 2013

Laura L. Wine
Attorney of Record
Registration Number 68,681

Please direct all inquiries and correspondence to:
Laura L. Wine, Esq.

Allergan, Inc.

2525 Dupont Drive, T2-7H

Irvine, California 92612

Tel: (714) 246-6996 Fax: (714) 246-4249
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Electronic Acknowledgement Receipt

EFSID: 17013229
Application Number: 13967168
International Application Number:
Confirmation Number: 3265

Title of Invention:

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN
COMPONENTS

First Named Inventor/Applicant Name:

Andrew Acheampong

Customer Number:

51957

Filer:

Laura Lee Wine/Alexis Swan

Filer Authorized By:

Laura Lee Wine

Attorney Docket Number: 17618CON7B (AP)
Receipt Date: 01-0CT-2013
Filing Date: 14-AUG-2013
Time Stamp: 19:19:06

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t " . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

104513
1 Miscellaneous Incoming Letter 17618CON7B-Comm- no 1
9 Under-502.pdf
a8e13eb8f5b365bd 1f7f0093fd 1d8940dOeal
572b
Warnings:

Information:
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Total Files Size (in bytes):| 104513

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/25

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING

REJECTION OVER A PENDING "REFERENCE" APPLICATION

Application Number 13967168

Filing Date 14-Aug-2013

First Named Inventor Andrew Acheampong
Attorney Docket Number 17618CON7B (AP)

Title of Invention

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN COMPONENTS

X Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] Thiselectronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Allergan, Inc. 100%

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the
full statutory term of any patent granted on pending reference Application Number(s)

13967163 filed on 08/14/2013
13967179 filed on 08/14/2013
13967189 filed on 08/14/2013
13961835 filed on 08/07/2013
13961828 filed on 08/07/2013
13961818 filed on 08/07/2013
13961808 filed on 08/07/2013
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as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its
sUCCessors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of
any patent on the pending reference application,” in the event that any such patent granted on the pending reference
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened
by any terminal disclaimer filed prior to its grant.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

(O Applicant claims SMALL ENTITY status. See 37 CFR 1.27.
(O Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
O Applicant(s) status remains as SMALL ENTITY.

@ Applicant(s) status remains as other than SMALL ENTITY.

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 68681
(O Asoleinventor
(O Ajointinventor; | certify that | am authorized to sign this submission on behalf of all of the inventors
(O Ajointinventor; all of whom are signing this request

(O Theassignee of record of the entire interest that has properly made itself of record pursuant to 37 CFR 3.71

Signat
'gnature /Laura Wine/

Name .
Laura Wine
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*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

13967168

Filing Date:

14-Aug-2013

Title of Invention:

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN

COMPONENTS

First Named Inventor/Applicant Name:

Andrew Acheampong

Filer:

Laura Lee Wine/Lauren Barberena

Attorney Docket Number: 17618CON7B (AP)
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Statutory or Terminal Disclaimer 1814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 13967168
Filing Date: 14-Aug-2013

Applicant/Patent under Reexamination: ~ Acheampong et al.

Electronic Terminal Disclaimer filed on  Qctober 7, 2013

X APPROVED

This patentis subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFSID: 17062550
Application Number: 13967168
International Application Number:
Confirmation Number: 3265
Title of Invention: METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN
‘ COMPONENTS
First Named Inventor/Applicant Name: Andrew Acheampong
Customer Number: 51957
Filer: Laura Lee Wine/Lauren Barberena
Filer Authorized By: Laura Lee Wine
Attorney Docket Number: 17618CON7B (AP)
Receipt Date: 07-0CT-2013
Filing Date: 14-AUG-2013
Time Stamp: 19:54:12
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $160
RAM confirmation Number 6200
Deposit Account 010885
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
39375
1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 3
233bd8d8bed5eb13a6c6de94d14e11bbf3
32a469
Warnings:
Information:
30733
2 Fee Worksheet (SB06) fee-info.pdf no 2
bfe0alafc7538aac3480bde172¢9685b%a31
a278
Warnings:
Information:
Total Files Size (in bytes); 70108

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.

0171




PTO/AIA/01 (06-12)

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

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

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN
invention | COMPONENTS

As the below named inventor, | hereby declare that:

This declaration o
is directed to: The attached application, or

I:I United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

i believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisenment of not more than five (5) years, or both.

WARNING:

Petitionerfapplicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
1o support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0O-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: Diane D. Tang-Liu 2 Date (Optional) :
Signature: %""""‘" M %'"

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIA01 form for each additional inventor.

This collsction of information Is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain o retain a benefit by the public which is to fils (and
by the USPTO to procass} 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 1 minute to
complsta, 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-PT0-8199 and select option 2.
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Electronic Acknowledgement Receipt

EFSID: 17068028
Application Number: 13967168
International Application Number:
Confirmation Number: 3265

Title of Invention:

METHODS OF PROVIDING THERAPEUTIC EFFECTS USING CYCLOSPORIN
COMPONENTS

First Named Inventor/Applicant Name:

Andrew Acheampong

Customer Number:

51957

Filer:

Laura Lee Wine/Alexis Swan

Filer Authorized By:

Laura Lee Wine

Attorney Docket Number: 17618CON7B (AP)
Receipt Date: 08-0OCT-2013
Filing Date: 14-AUG-2013
Time Stamp: 13:42:52

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
17618-T. Liu-Declarati 115996
1 Oath or Declaration filed -lang- I;; eclaration. no 1
p e6cccf12¢8997e0c0437abbc948b1271¢3¢3
ble2
Warnings:

Information:
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Total Files Size (in bytes):| 115996

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. |
13/967,168 08/14/2013 Andrew Acheampong 17618CONT7B (AP) 3265
51957 7590 10/11/2013 | |
EXAMINER
ALLERGAN, INC.
2525 DUPONT DRIVE, T2-7H CORDERO GARCIA, MARCELA M
IRVINE, CA 92612-1599
| ART UNIT | PAPER NUMBER |
1658
| NOTIFICATION DATE | DELIVERY MODE |
10/11/2013 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):

patents_ip@allergan.com
pair_allergan @firsttofile.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
13/967,168 ACHEAMPONG ET AL.
Office Action Summary Examiner Art Unit AIA (First Inventor to File)
MARCELA M. CORDERO 1658 ﬁ““
GARCIA °

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
)X Responsive to communication(s) filed on 8/14/2013.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
5[ Claim(s) 37-60 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X] Claim(s) 37-60 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
Dtto/vaww uspto govipatents/init_svenis/pph/index.jsp or send an inquiry to PPHfeedback@uspio.gov.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[J 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
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome* c)[]None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s})
1) |:| Notice of References Cited (PTO-892) 3) X interview Summary (PTO-413)

. . Paper No(s)/Mail Date. 20131005 .
2) & Information Disclosure Statement(s) (PTO/SB/08) ) D Other- -

Paper No(s)/Mail Date 9.12.2013.

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-13) Office Action Summary Part of Paper No./Mail Date 20131005
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Application/Control Number: 13/967,168 Page 2
Art Unit: 1658

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions.
Status of the claims
2. Claims 37-60 are pending in the application. Claims 37-60 are presented for

examination on the merits.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

3. Claim 37, 54 and 59 (and dependent claims thereof, i.e., 38-53, 55-60) are
rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to
particularly point out and distinctly claim the subject matter which applicant regards as
the invention for containing the trademark/trade name Pemulen ® . Where a trademark
or trade name is used in a claim as a limitation to identify or describe a particular
material or product, the claim does not comply with the requirements of 35 U.S.C. 112,
second paragraph (see MPEP 2173.05 (u)). The claim scope is uncertain since the
trademark or trade name cannot be used properly to identify any particular material or
product. A trademark or trade name is used to identify a source of goods, and not the

goods themselves. Thus, a trademark or trade name does not identify or describe the
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