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BACKGROUND [0002] Various ophthal mc conpositions are
known for treating allergic conjunctivitis. For
exanple, U S. Patent No. 6, FIBLDB26 is directed towards
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responses. Solutions according to U'S. Patent No.
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stabilizers, isotonic agent i ke which aid
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eye irritation. [0003]. Ophthalmic c sitions. for. . .
pRRIAY fOrgPERiBlg e B EEP P SORRA gl Hids, Which is stated to
Kgg&hgﬁlgﬁ} A{é%?.7@)ﬁ SOPR Wsodigth cﬁll’éﬁﬁ'@ b€a 249Ssol@ée8t glycerol. An

and 6,777,429 relate to an ophthalmc
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m c sol ut’i on, .
can be used for the treatment and the temporary prevention of itching of the eye due to

allergic conjunctivitis. The patents also disclose that glycerol is the preferred non-ionic
tonicity agent and that if glycerol is used, the concentration is preferably in the range of

1.5 t0 2.5%.

[0004] One commercially available product for temporary prevention of itching of

the eye due to allergic conjunctivitis, Zaditor™ ketotifen fumarate ophthalmic solution,
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WD 2006/ 047418 PCT/ US2005/ 038186 PCT/ US05/39185 is a
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[0009] In a further aspect, an ophthalmic composition is provided that comprises (a)
ketotifen or a ketotifen salt in a concentration of from 0.01% to 0.05%; (b) glycerol in a
concentration of from 3.5% to 7%; and (c) water.

[0010] In yet a further aspect, an ophthalmic composition is provided that comprises
(a) ketotifen or a ketotifen salt in a concentration of from 0.01% to 0.05%; (b) glycerol in
a concentration of greater than 3.5% such that the composition has an osmolality of from
400 to 875 milliosmoles/Kg; and (c) water.

[0011] In another aspect, a method of treating allergic conjunctivitis is provided
comprising administering to a subject suffering from or susceptible to allergic

conjunctivitis an effective amount of an ophthalmic composition comprising (a) ketotifen

2



[0011] In another aspect, a nmethod of treating
allergic conjunctivitis is provided conprising

w@odisiRiering to a subject suffering from or PCT/US2005/038186

S SOaRE: bhe ~towad lrepgi ¢ conjunctivitis an effective

f xam_@p, ix‘l o ffféﬁbgﬂhlmu

10

15

20

25

30

: entretion obFrpEsl-01%rio Odkpe:i(8) mpon-topic tonicity
a%%hﬁtﬁl alf %%Elc%%t&ﬁpg g&&{tgétz[ﬁg‘ gorﬁﬁ%%ﬁ%%?}?a%%%%ﬁ%ﬁ(ﬁ%@f from 400 to 875

AfiBodvioles/Kgldnd (c) warencentration of from0.01%to
0.05% (b) a ngn-ionic tonicjt agent in a . .
V8%Zlent Slaﬁ’ﬁfc%mﬂl% ASPeFiaR MO RiSAETE aﬁﬁgﬁacgn%lﬁwwﬁs is provided

CRBl Sl 190,k BEpalil GSPRLgEAES, ot
tonpatctinggisainleffegiive amomingofan eptthamiccpnpositihacdonrising (a) ketotifen
conprising admnisterin a | ect fering from
SRR b ok o PUSE 0 FUH BLB R
E5cEGtAnee MRS 594 0ol BRkvaRe conposition -
conprising (a) ketotifen or a ketotifen salt in a

93Nt Matifortherfaspechmmetbod of trenting@Henagiq enjgiojiviisds prioyided

a_concentration aof from 3. 5%.t0.7% .
o e A R S R L e

Sl @i cBiiv i sCRANIEEBG T athdnirs of 8n Pplakalgee cordfosiurprdnsrising (a) ketotifen
adim ni stering to a subject suffering fr

om _
sz kaptifenisalt fma agncentgation of Sropu POt raford. ‘Vai{%igkye%fpi e

oo ; . i Bkl '
SR 1, SR00 5, OTURF e Ol 0 5 Ak o o
fLo®@ &7 0hMisendledBEh andl}) whtgrerol in a concentration

B3] o ieymomher sspis, & DStHeg o FsatHY 5 G RANSEH R PrOYEE comprising
%&1%%r§{%toja%lﬁ%gﬁlhj b RRALP BonPERRSE diRadSinh @ c@¥e amount of

rea ry eye disease Is providéd conpri Siir;?h' )
anl bpinthalidc cogpogition dummpising (a) ketotifeafor eketogifdn sath i pygoncentration

cE ot 5 B G R ol DA fgen e e
$8hbodifloRhAECMGRMN M 8P roR40076 879 nfill s inled/KRE Yad %02 Ywaer.

non-ionic tonicity agent in a concentration such at
{0045] condaest enathertagpech s method af treafingfdry epmsliaense isgreviged

mlli.asnol.es/.Kg;. and . ¢ er | : .
Shvoprighe aupunriong i e b ErLafnddion abbvscase on offectve
lafoBROY AeShhtERAR dosipdgitian Bbmprsiag (2)ketddifen druripstotifen salt in a
subj ect suffering from dr(y eye di sease an effectiyve 0
apmaentratben effrerp e H&b A Q-Oééwﬂ% Shyoer 128 pRgeaitppn ef)from 3.5% to

gt ot i.f a ketotifen salt in a concentration of
?7 %l%nﬁ.(g)rll%q%ré 0.05% (b) glycerol in a concentration

001f6] om By HPdrther aspot, amdthod)of webibag di@%eyE dBesse is proaided
urther aspect, .a nethod of treatjn e di sease .
camgPioe SO 1o RTAERHICL TG 1O B ca an effecive
%H@uﬁﬂ)f aﬁ%d}hﬁuhﬁ& Jofﬁrﬁ&ﬁi'b)i Y Prifing eAIR tHTeebf £Rétbi¥RN salt in a
0 t ha

anoun n op C conposi tion conprising (a
kehanihton of framked 186 itd @A5%alh) glycexol in a concentration of greater than

3.5% such that the composition has an osmolality of from 400 to 875 milliosmoles/Kg;

and (c) water.

DETAILED DESCRIPTION
[0017] The present invention relates to ophthalmic compositions containing ketotifen

and/or a ketotifen salt as well as methods of using the same.
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is preferred when the composition is packaged for multidose units, but may be absent
from the composition if desired (e.g., in single dose units of the composition). Any
preservative may be used with the compositions, but benzalkonium chloride is preferred.
Other preservatives that may be used include Polyquad preservative (Alcon); perborate
(e.g., sodium perborate from Ciba); Purite preservative (stabilized chlorine dioxide)
(Allergan); other quaternary ammonium compounds such as benzoxonium chloride;

alkyl-mercury salts of thiosalicylic acid such as, for example, thiomersal, phenylmercuric

nitrate, phenylmercuric acetate, and phenylmercuric borate; parabens such as, for
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polyoxyethylene-polyoxypropylene copolymers and acryhc a01d homo— and co-polymers

(e.g., as used in compositions described in International Publication No. WO 02/100436);
antioxidants; and/or active agents other than ketotifen. Preferably, the compositions
consisting essentially of ketotifen or a ketotifen salt, a non-ionic tonicity agent, and water

are free or substantially free of these components.
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cﬁmloymﬂ(}ymbhydbem Pqueﬂvymcypm Wyt@messcagpml, gmdprsarcanid or base to adjust

tg C}l?%'ﬁgpqr;sﬁgg# |IBEQJ\"CI}GE eﬁﬁpéﬁn}]eﬁﬁ gf?aﬁog}pl% ion g?néjsté Of ketotifen
N kR OR 6D Q4B n Ednic téHikityOagdedf BAhG watth Cﬂn@ropﬁﬁhall&emcludes a

agents ot her than ketotifen. Pr ef erabl vy,

mosgosive] ananti-redness gg«i:rﬁgar@écg@mam Qrypags tOkeélﬂlyi{l theant] of thg
Cgpﬁltépoqtsl}tlfé)gln &ﬁ ?flgtbcgg?r e %gh%lﬁ? tﬁeoégn?ﬂotsﬁm%@lz%ﬂglsts 2@ get%fe‘ﬁ ora

ree onen

MRt 8410 ‘Mﬂbh&oﬁi@féﬂﬂ&%ﬂ&@hﬂ 38d 8ater[ 0DPE] flmhermﬂioddnents the

above, in sone enbodi nents, the ophthal m ¢ conposition

@Qmmﬂ’o‘lt@éls%mé'ﬁ@tqfkétﬁﬁfﬁn o3 ajkstatiden sl @ APP-10mC EHEYAeER an anti-

S%I ggr%ta&%ateland water, and optionally includes a
reser ative, an anti -redness agent, and/or an acid or

MSE] t 0 Iadhe phrtictlady pté¢feded dsmb@dmmrpms theei qphthalmlcmompsmon

e Sty o St £ A5t SRS 242, Byeertina
ik thgz[iio&‘l J68 8k {6 89%NbenaREnial Slloridd i a @RbERRELL YT 0.01%,

preservati ve, an anti-redness agent, and/or
and water] Bhe pHsaé stah majmpisitiontie prsferably fiem 6 dnisos Srangrihe

In furth nbodi th
ekl g & SRS mgan b o 678 oL RS Byagore
g&%}ﬁbl y3h ¥80 & 75080 AR . OIfdiebﬁ/ed Bedhudesngosition may 1nclude an

eservative, an anti-redness agent and/ or _an g
bntseednesweutssuch ke fprpxample; aaphpgolienrowphazaine by ryghlmde

di
E(L()?g i f Wit H]Ep GIQB?(LFL%P o, S%%kﬁaﬁrﬁﬁncggdh%gﬁl:bg ctelfélﬁrlses ketotifen

I clt
AaBahte iaAtonedngation 6f §.634 5% glykmrolema@dnmn'aaon ohe7 5% to 6.25%,
conposi tion consists of ket otlfe r a ket o

henvaikansmm ehlopde & 3 gonsgriFation g 0 SHSs hﬁé’@% Nubh a
gﬁlglg 1815 ﬁr?l%?aﬂa/ tg{ﬁﬁqﬂg 19318t hﬁd&h@ rolsﬁﬁoﬁa'l ? 8f uBH a composition is

al'mic composition 15 consists
afablyaﬂrém 625 tk87 Samﬁsnnﬁig;mwequd’erablmfmmrﬁﬁéﬁ@ 750 msm/Kg. If

glf Si5%h SUSD e N G B PAE ST R ARe PP AS O Sample.
@gaébh%?&d? :f!ﬂgz%'lmeﬂg’@roglﬂoﬁﬁe such a conposition is

era .8, and the osnolality of
s[oms)] a c@h@ophthalnnc ccanmsstcms ats ysefil don the Geatmegtyand temporary

naévrypggn gglgﬁlgélg {i‘%%g}? l r?f Vg%o hR _huath?‘%tlg%émﬁgg 1ljcfung of the
eye and redness of the eye. Methods of treating allergic conjunctivitis comprise
administering to a human subject suffering from or susceptible to allergic conjunctivitis
an effective amount of an ophthalmic composition described herein.

[0030] Typically, the compositions are administered as drops, with one drop of the

composition being applied to an eye of the subject suffering from or susceptible to

7



20 anti-redness agent such as, for exanple,
naphazol i ne or naphazoline hydrochloride. [0028] In

wae@bler1enbodi ment, the ophthal m c conpositi oPCT/US2005/038186

s CONNikS esr-Ket-ofd f @ne: fumarate in_a conc‘sfnt ration of

" adletmd SodT gty GY0 tiricspe 8 @Hheuah BareT

10

15

20

&5s pit ghe; Gmposition may
6, 299 | ' i i ) : ‘
% §34in RGO LLR L0 s FRRSAD At AR 0hin e

nalefuprodihey/partiatarkompotitioh. 8, and the osnmol ality of

such a conpositjon is 25 preferably fr 25 to 875

W82h kg Thaoplthalneic spmBpsU Ideﬂ%@bo b usrdy] fﬁ%ﬁ’ﬁf%ﬁmﬁnﬁ of dry eye
desie, qgcdu&iﬂg %Mﬁﬁ%ﬁ%r&'e?@ df¥Bdke] MtHSHR Freating dry eye disease

anti-redness agent such”aS, for exanple, naphazoline
amprp hdmidistesng yodr ahamosubitet syffomg]fronh dryogyietdiseasd an effective

conposi.tions, are useful. .for the .treatnent and

%&’8’6 Pg?-@, OglﬁP%%ﬁ PPIBR% tfon_t #écril? e&r@ "ahd synptons of

0B 9i THeQPhiAGhic\opSsitibmiGh b Brintldéd g siiglé bemuBDdose
eye ‘and redness of the eye. Methods of treating

whitsewithor svtiiouhibe iuge ef spressptivecandanmhbe meppiagiured by mixing the
human subj.ect suffer| SE [

R Do G P PERTRSTGAAL L e toms, s
anhbdedlbdites CRBEY ot bihencahestsrs hade fiememnterihBR8EN as glass or plastic.
Typically, the conpositions are ag i ni stered.as drggﬁ,

T somesrebasiimpntssthe packagingborthe PRMhpENR GORBpTiRmaY by free or

5l S R RS AR .. P
Blos GAE, 347 dnid6, 5 To49)mes per day, al though nore or

| ess of t£e conposition may be used in nore or |ess
EW@W oses depending on nultiple factors,

Pﬂﬁb}l‘di Nehel ilGentiTRKAUDe Fhirthd @xPlainel Gy idg foflomasillubtedive examples
0031] The ophthal mc conpositions nay al so be usef ul

fhat arehetendeektorbemondimiting. eye 5 di sease, incl uding

nf | tory dry eye disease. Methods of treating dry
ase conprise administering to a human subj ect

$003UpT | NDnrbE et fevfuldlione aﬁﬁleawghﬁbfrﬁietcbmosiﬁﬂmdtdsc@lﬁed herein
an ophthal m ¢ conposition descri

_ ) bed herein, AOO:%Z,] T&(xen
oyshe prabared wibrgpesreliconeenrationso i, mih.And § asAdetjifen Bmarate
nul i, dose N | 1.t hou
ooz G Eed B NGl Ozt IR R LA Rr Nipmdor the name
¥Aditsiom edis @btasned ThetesixpR dohgrsativa prdbich anfagation noncerning the
single or multiple dosage forgs, such as cl Oﬁﬂeg ” fum
opbihalanc compestionsythei Wtk PrepAted 2RI GoRpRaTaipvG Ketotiien tumarate

4 ioff In§ is liskdd W in Table 1.
SR B RO B o I BT Sk X In Table
conposition may be free or substantially free of
antioxidant (e.g., as used in conpositions described

in US Patent Nos. 6,455,547 and 6,576, 649). 15
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followng illustrative exanples
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purified water
Gbalaakee), and
e¢dium hydroxide
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hyldebchldfiti adid [ Hydrochloric acid

Qo adfusupll pH

[ 0Q3fadt pHMO D
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ests were conducted in order to conpare the confort

| evel

of

di fferent sol

utions. In t

he first test,

t he

[0088hr atTweblimtedttéstewetewondunted iprosdride compare thescomfort level of

Elfemiient S hSheR Bl ohe

088 Ya@liVsahMarate product Gi.e.,

Zaditor™) was tested against the 4% glycerol composition. Each human subject

randomly received a drop of one of the two compositions in the right eye and received a

drop of the other composition in the left eye, but the subjects were not informed of the

identity of the compositions. The subject then indicated which eye was more

comfortable. The blinded comparative test resulted in more subjects indicating that the

4% glycerol composition was more comfortable than the comparative ketotifen fumarate

product.
[0036]

In the second test, the 4% glycerol composition was tested against the 6%

glycerol composition. Each of six human subjects randomly received a drop of one of

the two compositions in the right eye and received a drop of the other composition in the

Jeft eye, but the subjects were not informed of the identity of the compositions. After

receiving each drop, the subject indicated the comfort of the eye receiving the dropon a

scale of 1-10, with 10 being the most comfortable. The results of the second test are

listed below in Table II, which shows that the 6% glycerol composition was more

comfortable than the 4% glycerol composition.
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randonly received a drop of one of the two
conpositions in the right eye and received a drop of

w0 b@costaes conposition in the left eye, but theCT/US2005/038186
e g §ubh§@t¢&g\eraimmﬁplmformsd of the

|dent|t of the

- 60”'[5‘6@ TFT &1 comigyit & : 144 NV €6 fyORIPOSIEION N4 5
-nmore confortable. The60 Iénded gnpar Iohve t est

resulted in nore su the 10 4%

TothpssHions Prposi t{ on was|nmore confortabl e than the Average

conparative ketot{fen fuparate |product. 0036} 1n tHe

L ovoo

486 Gilpicarekt 7 the 4% gl ycedol corr§05| ti oA was tdsted |66

an o

H—ast—thes 6% —glycerottgonpositgiom  Egchof X
mGvestsl £t s ra1§on1y lgcei ve( '8a drom%of onesSIof tre6'66

two conpositions in the right eye and received a drop
of the other conpasition_ in the left eye, but

[9087lect dn opnckusiam; therrpaiivapdieated ﬂ)@t ﬁhéér(t g]tyyerg; cqrﬁ]écgsmon which
lilagi oo%'{rfe Oa%?i of £44.8b n;?l /lgg e\’v% 4 RGeCBERoMHPin 1r°' Bz the

€ Co e eye receiving t rop on
compealive kefotifenlprodudtf Whith hbeamqsmdsielmyﬂfstedmrthe) comdspending

Th lts of th
B AR DREOTH GoATgs R oo BRber hepfpe 6%

SRR R R8s St b 08 s e comfortl
1n4£b.n531n éabthen the 4% rglysetol copesitiom rvdhig hmbmmcéalav of 454

Conposition vs. 6% d ycerol Conposition Conposition
F"égé 4% d ycerol 758 6 4 4 5.66 6% d ycerol 7 8

%gé e 6.66 [0037] In conclusion, the results
én [

ated that the 4% gl ycerol conposition, which
[038hn o furhmildtion of an o5hthalps ewgposiken heytiag éérﬁlm%lmaé

in hu S

e Ry IR B BY 50 BB, o
B REFAkhdel, M) ifl@rthehaHe Zaditc? PO (8@ ibedmetitgeonTpaeative product in
results also’indicated that the 6%

dablpdsbevedn Thofrerulatieg (BIFKEY ﬁﬁﬂwqphghahmcecegmﬁf%lﬁ% geymprised 6%
V\ﬁfc% o gfoﬁw lggt&?@h ﬁnn%ll\lﬁterw '@%@Veﬁ’e?&lf% Ber}zlaﬁcoﬁlfﬁn clélorlde NaOH

conposli an oS
éﬁﬂ/ﬁiﬁ@l tcoadjustpHphdwatef. OmeBNFKFffonnmthn anl trllf: Zaglitor product

opht hal m ¢ conposi t| havi 60/ ro
SAREA B CTNEIOESEA e cHaNEa EAD SHLEL SRRty
Novar tg s,Gpht hal m cs, I nc. (East Hanover, NJ) under

the n ditorT™M (descrl bed as the conparative
po03dyict The study involved four visits over a five week period.

[0040] During Visit 1 (Day -21 = 3), a CAC was performed on each subject in order
to determine (through titration) an appropriate dose of allergen to induce a moderate
ocular allergic reaction. Increasingly concentrated doses of allergen were instilled
bilaterally at ten-minute intervals until a positive ocular allergic reaction was elicited.
[0041] During Visit 2 (Day -14+ 3), one drop of the allergen solution, of the same
type and dose that elicited a positive reaction at Visit 1, was administered bilaterally to
the subjects to confirm and reproduce the ocular allergic reaction. Assessment of itching
was made by the subject at 3, 5, and 7 minutes following allergen challenge.
Assessments of redness (hyperemia) were graded by the investigator at 7, 15 and 20
minutes post-challenge. Subjects failing to react positively in both eyes in at least two

out of the three timepoints within the 20 minute interval were discontinued from the
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15 Tabl e |I above). The formul ati on (NFKF) of the
opht hal mi ¢ conposition conprised 6% glycerol, 0.0345%
whewonifses fumarate (0.025% ketotifen), benzal RONUSIM5/038186
@hl QH:..Q%,F NaGh, yandior HO to adjust pH and water.
E-forful 2t on and the zaditor product were

[@r@@i alé? }@sgf: ?p% wibée)l’ i @ét%ﬁff(} ul o?ﬁgh&lﬁ%}gg/ S{(@Qﬁ%ﬂ criteria were

r@ddéshizédyotyead ohouf theifsildwing wentngent grompseek per i od.
[0040] During Visit 1 E/ 61 3), a CAC was
perfornmed on eaéﬁ@uﬁﬁqg brder to determ ne
(through titratizom.AR (ﬁﬁ,gr(&pyd)ate dose of allergen to
i nduce a noderate ocu?ar al l efgic reaction.

_I nc; _e|a|3| ggl )t; lcoMéﬁft/ﬁ@hsﬂie (darebo)=20) er gen were

instille il ater t.t t I I
positive ocul ar%ﬁ g] ﬁicl’ee@g’f%oﬁ &%siogl FLY?eZ uggl 2
SIL\Q)?@Q@ rebUE S e\{fe‘éhﬁer@ \xﬁt@%‘t‘udyllﬂecﬁéatldﬁl’(ﬁ]m @adiftort bltacebo) in each

ergen solutlon of the sane e and dose. t ﬂ
egykiac¢drdighgdo ﬂwandmzatmwh@ne aElgb¥ gqﬂtrs aftergyyg instillation each

SRR S Ba kB SB ek sohiifin BHBLARL Sof e SO Ml dfhen and
Rfse o BliEILd aV}ﬂ)'iltﬁ?Ed@cﬁyn aieisis ﬂ)JaﬁdQ Atss&smbnt afntthing was made

mnutes following alle hII
InebacBBicqta) Bel i A mingied Floatiag AUgarhehRoEs AR BIeTA Of

}goefemﬁr(‘?on%gmﬁg nl:lﬂ%ﬁty @%ﬁgcl&Q%We?@ de(ﬁa@ﬂﬁq{lﬁestlgator at7,15

eac posr't es i'n at | east
40820 mlttut@fpotshﬁlallbln@e t| nmepoi nts wt h| n the 20 m nute
i nterval were di sc?ntl

043 1Us2 sy st §1Bgy ﬂi sﬁ%egt{s ?%egvre]:g preé%e%\%r)lelep \Qfﬁ{l 047? %n dication

@FKF Zliad‘it%r g?ac%lfcg in ¢ dh ey eyt din gto @he'-:raﬁd’oranatIDn schédne. Fifteen
T At Visit subj ects
ws;v ntfmited hfeeridnag msmmmvoamdsrumbmt was a%muastmd ene drOp of the

egg%g;o ,@'@,33/11 e Of grge{.l gll?cll 8%%3&# eﬁlgi?éd%gcgsmve reaction

Hlts %/%ﬁa ol %sﬁé%lsﬁ@xﬁt&ltcﬁl'ﬂg% madebytthe subjyebatrd,&, and 7 minutes
ace (n=20) Su%;sects recei ved pre-treatpe

ﬁﬂlodxyngm]dhrgqt ¢haHe1ngF sesgagnis o h ypqr ynjuﬁctg@gﬁﬂ1aé¥,,eand
ac.c to th nad

Ssdrabrtg® oot py BRGIERMGPR d3ME 20 mifltks PO Ballcnee
drop Hestlte all ergen solution bilaterally, of the sane

allergen and dose that eli CI posi tiv
0491 o, 1 Statistisapummats of GG AcRPBRIES Mol T ens By

he R UP gr%‘ﬁ% @FK% Zédl%o"i1 r&fpzaégb@% 1€ Dreshtb @VEIBG iR TaBIeY M and IV,

sessnen a (conjunctival,

@ésbb@fv)ély Biatitichlsuimaley ofeeogjuadidchl bgdnessescores at Visits 3 and 4 by
I nvestigator at 7, ]at'i)
treatment group are presented below in Tables V and VI, respectively. Statistical
summaries of the ciliary redness scores at Visits 3 and 4 by treatment group are presented
below in Tables VII and VIII, respectively. Statistical summaries of the episcleral
redness scores at Visits 3 and 4 by treatment group are presented below in Tables IX and
X, respectively. ’
[0045]  Itching was evaluated on a 0 to 4 scale, allowing for half increment scores,
where 0 indicates no itching and 4 indicates severe itching. Conjunctival, ciliary, and
episcleral redness were all evaluated on a 0 to 4 scale, allowing for half increment scores,

where 0 indicates no redness and 4 indicates severe redness.
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10

15

and 20 m nutes post-challenge. 15 [0043] At Visit 4
(Day 14 3), subjects received pre-treatnent with study

WOrR@ico&t4i1$ N (NFKF Zadi tor, placebo) in each PgBUS2005/038186
xm&CGQEﬁhﬂg 1t @t onlzatlon schene., Fift
“[AO4ANt ssEadh @ﬁ“‘fﬁﬂ&f’ %r%smqlvdeaW%ﬂuwrPa%laws mgﬂ? Yaditorto

pbeﬂ{zb@ Ledi e?e%t 8?1%*9%5@3 Fakh Bf’Fablég fIl‘3 §19$ chhﬁl@ comparisons of

era e sane all ergen a dose
NFKE itd Eddleor ;ao differace tmfeqmints) nThea¢om@amsmss inchudd differences between

Assessnent i tchi ng was e t he .subj ec

th%aleam Melbes ﬂzeogrpmm |‘%ﬁlf%3ér1’ -GalaFs ééﬁ'ﬁ laftt uSing Pisher's
?Qents of hyperen1a (conjunctival, C|I|ary, and

eplsc

ral) were graded by the investigator at 7, 15
[@047]20 isrshbes 1@6‘310165:115&11%3@ éhe carepanisors ¢IPGEKF to Zaditor show

Stat|S|caI eoclar t
igpet Sl g NI 2200t i fesBr B ot PR Ling, The
RIndf=8i60s FNEFICF ﬁﬁ&Z&cﬁﬂ)r lxeplavétionin Tableg 311 lahdi T¥RHoW Yhat Afe
respectively. Statistical sunmmaries of the

mdmtumon jovaler itehingdur tobetheormulatipas was Satisigally ggnificant at every
t reat p are presented below in Tables V and
%WaWWSHZ 8 gly Statistical summaries of the

eo4sr y Asﬁﬂﬁﬁﬁﬁe&@%&ﬁoﬁab%sw-ﬂs tRe NER FAfohyulatiemhavéng 6%

EluemoLAh347% Seiat o eRIeCid i AONEd TSHe IR GhEp P b he

ﬁNPKF ith
%%2%??2@??%@8%&# Lo O b TR o Bli2eR: v
fespqre ot tedadtion ih 0QKG}s intlahlen Y -Weshowed meae exaraplenofipiatistigal
scale, allown rement scores, where O
FigRiicance VitfyTes %Fﬁp@ﬁ&h%%% Ptat es severe itching.
Conjunctival, ciliary, and episcleral redness were

all evaluated on a 0 to 4 scale, allowing for half

i ncrement scores, where O indicates no redness and 4

i ndi cates severe redness. 11 WD 2006/ 047418

PCT/ US2005/ 038186 [ 0046] ~Each of Tables I11-X

i ncl udes various conparisons of NFKF and Zaditor to

pl acebo at different tinmepoints. Each of Tables II

and 1V also include conparisons of NFKF to Zaditor at
different time points. The conparisons include

di fferences between the nean values for the groups
conpared as well as p-val ues (cal cul ated using

Fisher's 5 Exact test). [0047] As shown in Tables |11
and IV, the conparisons of NFKF to Zaditor show

bi oequi val ence of NFKF to Zaditor with respect to
reduction in ocular itching. The conparisons of NFKF
and Zaditor to placebo in Tables IIl and IV show t hat
the reduction in ocular itching due to both
formul ati ons was statistically significant at every

10 neasured tinme point.
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[0048] As illustrated in each of Tables V-X, the NFKF
formul ati on having 6% glycerol and 0.025% ketotifen
W(mmpemzedl y showed better redness scores tharPCT/is2005/038186
g €A 1,00 ket.obif @nmpt oduct . The conparisons of NFKF and
e A 107 ot hAc b0 et Fech eés iyoEyeTuettinent atVisit 3
redness 1 n Tables V-X showed nore exanpl es of
statistical 15 significance with respect to NFKF than
Zaditor. 12 WD 2006/ 047418 PCT/US2005/038186 W it IV
lc:~ He'l "WZ" 7:1Rilm .4 % a _. JIm::E of-8 eA,
it-i Y:uir 1104 it Table Yff *Sumary of Ocul ar
rhtectiiing Scores by EyeNfRFeat ment atZadfitgit 3 Tine POFHE°
Vll\!:lgF Z@aq,lgor pl acebo Visit 3 (Day 0) Pre-CAC n 90 81
cadvean 0. 00 H.00 0.000c Median 0.080.0 0.0 SD 0.&00
o 000 0. 000 (MR, Max) €920, 0.0) (0.9°9.0) (0.0,0.0%3
M n Post- CAC ngd0 81 45,.dvean 1.34 14do 2. 44 Medi anooo
1.5 1.5 2.5 SBid. 840 (d001L8 0. 867 (ofMors)Max) (0. 04°42:0)°
(»91 % 8)-(0.0,3.5) Cagparison Diff,-1.240 -1. 158,
facebo pméﬁa| ue <020Q01 <0.0001x.4Conpari son of 2.44
NFKF Diff -0. oa@thh Za#i%t or p-val u %623 5Mn 22

67
Post-CAC n 90 4,45, Meaic 1, 37 1. 4. Medi an 10.8/3-5)
1.5 2.5 SD 1.040 1 018 0. 861

Comparison Diff -1.240 . -1.158
with Placebo

"p-value  <0.0001 <0.0001
Comparison of NFKF Diff -0.082
with Zaditor -
p-value 0.623
5 Min Post-CAC n 90 81 45
Mean 1.37 1.43 2.59
Median 1.0 1.8 2.5
SD 1.040 1.018 0.861
(Min,Max) (0.0,3.0) (0.0,3.5) {0.5,4.0)
Comparison Diff -1.321 -1.265
with Placebo
p-value <0.0001 <0.0001
Comparison of NFKF Diff ~-0.055
with Zaditor
p-value 0.737
7 Min Post-CAC n 30 81 45
Mean 1.23 : 1.35 2.52
Median 1.0 1.5 2.5
sD 1.036 1.044 0.866
(Min,Max) {0.0,3.0) (0.0,3.5) (0.5, 4‘0)
Comparison Diff -1.314 -1.305
with Placebo
p-value <0.0001 <0.0001
Comparison of NFKF Diff ~0.009
with Zaditor
p-value 0.956

13
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I

(M n, Max) (0.0,.3.0) (0.0,3.5) (0.5, 4.0)

Di ff

S P ak ke Q: 134

Conpari son
-1.321 -1.265 with Placebo p-val ue <0.0001
W0000071418 Conpar i son of NFKF Diff

-0. 055 wi t h Pe™dUszIns/038186

(Mn, Max) (0.0,3.0) (0.0,3.5) (0.5, 4.0)

Diff

) 3 @ yf sMung= Post - CAC n 90 81 45 Mean 1. 23
“TRbRETZ. Sitminklayi di0 dildr Keling SsoreSby EYeiBrentnnt 4t Visit 4
Conpari son
-1.314 -1.305 with Placebo p-val ue <0.0001

<0. 0001 Conparison of NFKF Diff -0.009 with Zaditor

p-val ue 0.956 13 WO 2006/ 047418 PCT/ US2005/ 038186 iE
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"T-able 1

-unmary o CScu ar ltching Scores by Eye Treatnment at
\fisd poide Ti me Poi nt NFKFxFadit or Plzéetso Vi si t P4°FPay

14) P - { n 90 .74 45 Mean 0.00 0.00 0.00 WMedi an
Sl Sl

Sk 0. 000 0.5000 0.00' 0 .76 M n, Max)
(0.0,0.0) (0.0,%=p) (0.0
44 Mean 0. 46 o’s“;?f?“

0. 837 0. 866

3 Min Post-CAC

Comparison
with Placebo

Comparison of NFKF
with Zaditor

5 Min Post-CAC

Comparison
with Placebo

Comparison of NFKF
with zaditoxr

7 Min Post-CAC

Comparison
with Placebo

Comparison of NFKF
with Zaditor

{(Min,Max)
n .

Mean
Median
sD

(Min, Max)
Diff
p-value
Diff
p-value
n

Mean
Median
SD

{(Min, Max)
Diff
p-value
DiEf
p-value
n

Mean
Median
SD

(Min, Max)
Diff
p~-value

Diff

p-value

{0.0,0.0)
89
0.46
0.0
0.632
(0.0,2.5)
-1.649
<0.0001
-0.168
0.202
89 -
0.61
0.5
0.757
(0.0,2.5)
-1.663
<0.0001
-0.041
0.764
89
0.53
0.5
.0.667
(0.0,2.5)
-1.594
<0.0001
-0,029

0.828

20) 3 Mn
2.23 ,Meeian 0.0 0.c

14

(0.0,0.0)
73
0.71
0.5
0.837
(0.0,3.0)
-1.481

<0.0001

73

0.72- .

0.5
0.782
(0.0,3.0)
-1.622

<0.0001

73
0.66

0.795

(0.0,3.0)°

-1.565

<0.0001

45

t-CAC n 88°23
02.5 SD 0.0682

(0.0,0.0)

44
2.23
2.5
0.866
(0.0,4.0)

44
2.33
2.5
0.876
(0.0,4.0)

44
2.18
2.0
0.547
(0.0,3.5)



(Mn,Max) (0.0,2.5) (0.0,3.0) (0.0,4.0) Conparison
Diff -1.649 -1.481 with Placebo p-val ue <0.0001
W0000071418 Conpari son of NFKF Diff -0.168 w th Pemiusmms/038186
Emgm@e¥§gﬁ§ﬁQ?%0%g§@M&®;POSt-CAC n 89 73 44 Mean 0.61
T hbISVE ShinaareOCanudtisalRedneds Scorgby) Fys Treatpentat ¥isit 3
(Mn,Max) (0.0,2.5) (0.0,3.0) (0.'0,4.0) Conparison
Diff -1.663 -1.622 with Placebo p-val ue <0.0001
<0. 0001 Conparison of NFKF Diff -0.041 with Zaditor
p-value 0.764 7 Mn Post-CAC n 89 73 44 Mean 0.53
0.66 2.18 Median 0.5 0.5 2-0- SD .0.667 0.795 0.947
(Mn,Max) (0.0,2.5) (0.0,3.0)" (0.0,3.5) Conparison
Diff -1.594 -1.565 with Placebo p-val ue <0.0001
<0. 0001 Conparison of NFKF Diff -0.029 with Zaditor
Pzvalue 0.828 14 WO 206@6/ 047418 PEA{LIS2005/ 088386
Table V. Summary of Conjuctival Redness Scores by Eye
“teal Bt at \jsit 3 Tige Point NFKE Zaditor Rkacebo

Mean 0.29 0.24 0.29
Median 0.3 0.0 0.0
SD 0.326 0.307 0.328
(Min,Max) (0.0,1.0) {0.0,1.0) (0.0,1.0)
7 Min Post-CAC n 90 81 45
: Mean 1.40 1.54 1.70
Median 1.5 2.0 2.0
SD 0.724 0.676 0.558
(Min,Max) (0.0,2.5) {0.0,3.0) 0.5,3.0)
Comparison Diff -0.277 -0.151
with Placebo
p-value 0.006 0.141
i 45
15 Min Post-CAC n 90 81
Mean 1.68 1.81 1.88
Median 2.0 2.0 2.0
8D 0.697 0.664 . 0.641
(Min,Max)} (0.0,3.0) (0.0,3.0) {0.5,3.0)
Comparison Diff . -0.172 ~0.088
with Placebo
p-value 0.094 0.399
i 81 45
20 Min Post-CAC n 50
Mean 1.64 1.76 1.84
Median 2.0 2.0 2.0
s 0.708 0.676 0.681
{Min,Max) (0:0,2.5) (0.0,3.0) {0.0,3.0)
Comparison . Diff . ~-0.185 A -0.146
with Placebo
p-value 0.072 0.171
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Visit 3 (Day 0) Pre-CAC n 90 81 45 Mean 0.29 0.24
0.29 Median 0.3 0.0 0.0 SD 0.326 0.307 0.328
w@ kdoa/ovax§ (0.0,1.0) (0.0,1.0) (0.0,1.0) 7 M np@DEB200H38186
pree e 90y 8ledb - Mean g0 1. 54 1 70 Median 1.5 2.0 2 0

(0.5, 3.0)

g 1391@“\77‘2 Qubhr off ctividll cOr e
Corrparl son Di ff

t Visit 4

- O. 277 -0.151 with Pl acebo

p-val ue 0.006 0.141 15 Mn Post-CAC n 90 81 45 Mean
1.68 1.81 1.88 Median 2.0 2.0 2.0 SD 0.697 0.664

0. 641
Conparison Diff

(M n, Max) (0.0,3.0) (0.0,3.0) (0.5,3.0)

-0.172 -0..089 wth Placebo p-val ue
0.094 0.399 20 Mn Post-CAC n 90 81 45 Mean 1.64 1.76
1.84 Median 2.0 2.0 2.0 SD 0.708 0.676 0.681
(Mn,Max) (0.0,2.5) (0.0,3.0) (0.0,3.0)

Conpari son

Diff -0.185 -0.146 with Placebo p-value 0.072 0.171 15
VD.%?Q@AQ@7418 PCT/ US2005££838186 zises-E. .., Sacsds, 11
I L -, r
visit 4 (Day 14) )
Pre-CAC n 90 75 45
Mean 0.21 0.23 0.28
Median 0.0 0.0 0.0
SD 0.366 0.388 0.407
(Min,Max) {0.0,2.0) 0.0,2.0) (0.0,2.0)
7 Min Post-CAC n 89 73 44
Mean 1.10 1.14 1.72
Madian 1.0 1.0 2.0
SD 0.822 0.867 0.742
(Min,Max) (0.0,2. s) (0.0,2.5) (0.0,3.0)
Comparison Diff -0.508 -0.462°
with Placebo
p—‘{alue <0 .0001 <0.000L
15 Min Post-CAC ha 89 73 44
Mean 1.32 1.47 1.85
Median 1.5 2.0 2.0
SD 0.802 0.866 0.744
{Min,Max} (0.0,2. 5) {(0.0,3.0) - (0.0,.:5.0)
Comparison Diff -0.436 -0.303
with Placebo
p-value <0.0001 0.017
20 Min Post-CAC n 89 73 44
Mean 1.32 1.53 1.82
Median 1.5 2.0 2.0
SD 0.820. 0.889 0.786
{Min, Max) (0.0,3.0) (0.0,3.0) (0.0,3.0)
Comparison Diff -0.378 -0.282
with Placebo
© p-value 0.001 0.021
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r- is-..e> Table VI: Summary of Conjuctival Redness
Scores by Eye Treatnent at Visit 4 Tinme Point NFKF
wQ@aweers1$ acebo Visit 4 (Day 14) Pre- CAC n 9BCTES2085/038186
. - Mean y Qs @Al 0s 230s 28 Median 0.0 0.0 0.0 SD 0.366_
“IKIER I SBifriaEMon O
Mn Post-CAC n 89 73 44 Mean 1.10 1.14 1.72 Median
1.0 1.0 2.0 SD 0.822 0.867 0.742 (Mn,Max) (0.0, 2.5)
(0.0,2..5) (0.0,3.0) Conparison Dff -0.508 -0.462
with Placebo p-val ue <0.0001 <0.0001 15 M n Post-CAC n
89 73 44 Mean 1.32 1.47 1.85 Median 1.5 2.0 2.0 SD
0.802 0.866 0.744 (Mn,Max) (0.0,2.5) (0.0,3.0)
(0.0,3.0) Conparison Diff -0.436 -0.303 wth PI acebo
p-val ue <0.0001 0.017 20 M n Post-CAC n 89 73 44 Mean
1.32 1:.53 1.82 Median 1..5 2.0 2.0 SDoggo 0. 889 -
‘Tie 786t (M n, Max) (0. OF%. 0) (0. 0,28%¢¥= (0. 0,

viCorpard.gon Diff -0.378 -0.282 with Pl acebo p vaI ue

rA3-€Q1 0. 021 16 90 8O O ug
Mean 0.34 0.29
. Median 0.5 0.0 0.5
SD 0.366 0.363 0.401
(Min,Max) (0.0,1.0) (0.0,1.0) {0.0,2.0)
7 Min Post-CAC n 90 81 45 -
Mean 1.42 1.61 L.
Median 1.5 1.5 2.0
[Sis] 0,782 0.685 0.627
{Min,Max) (0.0,3.0) (0.5,3.0) {0.5,3.0)
Comparison Diff -0.315 -0.206
with Placebo
p-value 0.001 0.038
15 Min Post-CAC n 90 81 4i .
Mean 1.67 1.91 .
Median 2.0 2.0 2.0
sD 0.761 0.715 0.65%4
(Min,Max) (0.0,3.0) (0.5.3.5) (0.5,3.5)
Comparison Diff -0.274 -0.127
with Placebo .
p-value 0.002 0.173
20 Min Post-CAC n 90 81 4? o1
Mean 1.64 1.88 .
Median 2.0 2.0 2.0
SD 0.768 0.690 0.693
(Min,Max) (0.0,3.0) {0.5,3.5) (0.5,3.0)
Comparison . Diff -0.224 £0.077
with Placebo
’ p-value 0.016 0.421
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Table |~ Summ.ryCT/}JSZOOS/038186
i mﬁedne&am&o,rﬁsng%{rﬁye Treatment at Visit 3 Time Point

) Eré@tment aWisgc
/ Mean 0.34 0.29 0.38 Median 0.5 0.0 0.5 SD 0. 366

(Mn, Max) (0.0,1.0) (0.0,1.0) (0.0, 1.0)

~L.. " i ie
y[ x

.7 Mn Post-CAC n 90 81 45 Mean 1.42 1.61 1.73
Median 1.5 1.5 2.0 SD 0,782 0.685 0. 627
(0.0,3.0) (0.5,3.0) (0.5,3.0)

(M n, Max)
Conparison Diff
-0.206 with Placebo p-value 0.001 0.038 15 Mn.

-0. 315

Post-CAC n 90 81 45 Mean 1.67 1.91 1.97 Median 2.0
2.0 2.0 SD 0.761 0.715 0.694

(0.5,3.5) (0:5,3.5)

Conparison Diff

(M n, Max) (0.0, 3.0)
-0.274 -0.127

with Pl.acebo p-value 0.0Q2w0. 173 2@udikdr Post »CA€N 90

81 45 Mean 1.64 1.88 1.91

0. 76949 *66Y 64693
(0. 5°370) Mean
Median
sD
{Min, Max) -
7 Min Post-CAC n
Mean
Median
SD
AMin, Max)
Comparison Diff
with Placebo
p-value
15 Min Post-CAC n
Mean
Median
SD
(Min,Max)
Comparison Diff
with Placebo
p-value’
20 Min Post-CAC n
Mean
Median
SD

0.12
0.0
0.239
{0.0,1.0)

89
0.89
0.5
0.768
(0,0,2.5)

-0.662

<0.0001L

89
1.13
1 1.0
0.815
(0.0,2.5)

~0.540

<0.0001

89
1.16
1.0
0.818

(Min,Max) (0.0,2.5)

Comparison Diff
with Placebo

p-value

-0.522

<0.0001

18

0.14
0.0
0.335
(0.0,2.0)

73
1.04
1.0
0.824
{0.0,2.5)
-0.454

0

73
1.33

0. 792

(0030).

-0.329

0.004

73
1.40

0.833
(0.0,3.0)

-0.371

0.002

Median 2.0 2.0 2.0 SD
(Mn,May) (0.0,3.Q) (0.5,3.5)

0.16 .
0.0
0.278

(0.0,1.0)

44
1.63
2.0
0.724
(0.0,3.0)

44
1.75

0735
{(0.0,3.0)

44
1.77

0.774
(0.0,3.0)



Conparison Diff

-0.224 =0.077 with Placebo p-val ue

0.016 0.421 17 WO 2006/047418 PCT/ US2005/ 038186
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0. 335 0. 278

0.51.0 2.0 Sr 0.768 0.824 0.724
(0.0,2.5) (0.0,2.5) (0.0,3.0) Conparison Diff

(Mn,Max) (0.0,1.0) (0.0,2.0) (0.0,1.0) 7
Mn Post-CAC n 89 73 44 Mean 0.89 1.04 1.63 Medi an

. (M n, Max)

-0. 662

-0.494 wth Placebo p-value <0.0001 0 15 M n Post - CAC
n 89 73 44 Mean 1.13 1.33 1.75 Median 1.0 1.5 2.0

SD 0. 815 0.792 0.735
TipP PPRS. 0) Conpari son O f
viRrval (g 0)<0. 0001 0. 004 20 Mn Post-CAC n 89 73, 44
eEan 1.16 1.4 1.77 7

7 Min Post-CAC

Comparison
with Placebo

15 Min Post-CAC

Comparison
with Placebo

20 Min Post-CAC

Comparison
with Placebo

0.28

Median 0.0
5D 0.327
{Min,Max) (0.0,1.0)
hat 50
Mean 1.50
Median 1.5

. 8D 0.757
(Min,Max) (0.0,3.0)
Diff -0.230
p-value 0.026
hs? 80
Mean 1.78
Median 2.0
SD 0.720

{Min,Max) (0.0,3.0)

Diff -0.153
p-value 0.124

n . 90
Mean 1.73
Median 2.0
SD 0.754
(Min, Max) (0.0,3.0)
Diff -0.124
p-value 0.221

Mn Max)

19

M- (0.8, 2.5) (

1Qee§o O)

329 wth Pl acebo
o 29 o 30
0.0 0.0
0.343 0,375
{0.0,1.0) (0.0,1.0)
80 45
1.68 1.78
2.0 2.0
0.713 0.580
(0.0,3.0) (0.5,3.0)
-0.048
0.652 .
81 45
1.54 1.99
2.0 2.0
0.686 0.678
(0.5,3.5) (0.0,3.0)
-0.006
0.95
81 45
1.89 1.91
2.0 2.0
0.703 0.709
(0.0,3.5) (0.0,3.0)
~-0.044
0.678



Median 1.0 1.5 2.0 SD 0.818 0.83i 0.774 (M n, Max)
(0.0,2.5) (0.0,3.0) (0.0,3.0) Conparison Diff -0.522
w0 2008/#4741%i t h Pl acebo p-val ue <0'.0001 0. 002 1BCTMIS2005/038186
;g_fgezleogay 1@4#4d:8 - PGH LJg2005/ 038186 Table | X1 Sunmary of
“Epblec{ieSanRiyTd SpissbambR edyesEFeorEs reatmbtsittVisit 4
T| me Poi nt NFKF Zaditor Placebo Visit 3 (Day 0) a5
Pre-CAC n 90 81 Mean 0.28 0.29 0.30 Median 0,0 0.0
0.0 SD 0.327 0.343 0.375 (Mn, Max) (0.0,1.0)
(0.0,1.0) (0.0,1.0) 7 Mn Post-CAC n 90 80 45 Mean
1.50 1.68 1.78 Median 1.5 2.0 2.0 SD 0.757 0.713
0.580 (Mn,Max) (0..0,3.0) (0.0,3.0) (0.5,3.0)
Conparison Diff -0.230 -0.048 with Pl acebo p-val ue
0.026 0.652 15 Mn Post-CAC n 90 81 45 Mean 1.75 1.94
]T 9..:Median 2.0 2.0 2y SD 0. 728430686 0. 678ac=bo
n Max) (O 0,3.0) (0.5,3.5 (0.0,3.0) Conparison
lelft £ 0°253*)-0. Q06 wi t h,Pl acebo p-yal ue 0.124.:0.95 20

Vil CIB-"OSt CAC n 98181 45 o0.:4 0.21 0.20
Median 0.0 . 0.0 0.0
sD 0.335 0.385 0.405
(Min,Max) {0.0,2.0) (0.0,2.0) (0.0,2.0)
i 73 44
7 Min Post-CAC n 89
Mean 1.07 1.23 lé7g
Median 1.0 1.0 .
8D 0.850 0.862 0.803
{Min, Max) {0.0,3.0) (0.0,2.5) (0.0,3.0)
Comparison . Diff -0.580 -0.454
with Placebo
p-value- <0.0001 0.001
i 73 . 44
15 Min Post-CAC n 89
Mean 1.40 1.55 1.89
Median 1.5 2.0 2.0
8D 0.853 0.896 0.761
" (Min,Max) (0.0,2.3) {0.0,3.0) (0.0,3.0)
Comparison Dif£f -0.378 -0.249
with Placebo
p-value 0.003 0.054
! 73 44
20 Min Post-CAC n 8¢9
' Mean 1.48 1.55 2.00
Median 2.0 2.0 2.0
SD 0.858 0.923 0.842
(Min,Max) (6.0,3.0) (0.0,3.0) . (0.0,3.0)
Comparison Diff -0.392 -0.382
with Placebo
) p-value 0.002 0.003

20



Mean 1.73 1.89 1.91 Median 2.0 2.0 2.0 SD 0.754
0.703 0.709 (Mn, Max) (0.0,3.0) (0.0,3.5) (0.0,3.0)
w@orpasisson Diff -0.124 -0.044 with Pl acebo p-PRPEl/us2005/038186
e @ 22 1067 8 -394 WO-2006/ 047418 PCT/ US2005/ 038186 Tabl.e
E e X SUAry” of Epi scl eral Redness Scores by Eye
t megh Aty Vi SLi ' Lok | i ecific
BPE, " B i e Gt acRR i EgRR o sp
dnEiméritslibareo),. iDwill Be pr@renSD he3killed.iBUS: Bt thebvarious changes and
(Mn, Max) (0.0,2..0).(0.0,2..0) .(0.0,2.0) 7.Mn . .
oA Ty s bRk o B ot add dibs of thejnvention.
1.0 2.0 SD 0.850 0.852 0.803 (Mn,Max) (0.0,3.0)
(0.0,2.5) (0.0,3.0) Conparison Diff -0.580 -0.454
with Placebo p-value <0.0001 0.001 15 Mn Post-CAC n
89 73 44 Mean 1.40 1.55 1.89 Median 1.5 2.0 2.0 SD
0.853 0.896 0.761 (Mn, Max) (0.0,2.5) (0.0,3.0)
(0.0,3.0) Conparison Diff -0.378 -0.249 wth Placebo
p-val ue 0.003 0. 054 )

21



20 M n Post-CAC n 89 73 44 Mean 1.48 1.55 2.00
Median 2.0 2.0 2.0 SD 0.898 0.923 0.842" (M n, Max)

WQ@OO@/O&M@Q (0.0,3.0) (0.0,3.0) Comparison D ffrPecDUSSB5/038186

), 38 et b -Pliaeebe. p-val ue 0.00' 2 0. 003 20 VO
VIBATIS GHEIMED T 2005/ 038186 rt" rc"~ ii v-.d~
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[00491 Wil e the invention has been described in
det ai 1. Ancbphihahnic ebmpesitien tanssiog |e$sent1alb'rm‘bd| ment s

there t ot ki | ]
et Bl a1 BRI g Bt b dohgaRsh

Wi t hog) aGRRAAGHAL RehidifyodBeht i@ aSdinkértraBiog seaOMet 1@ cbfposition has an
invention. 21 WO 2006/ 047418 PCT/ US2005/ 038186 | |

dsmolality pf fromi 40Q to 8Y5milliosmoley/Kg; and ~ |~ ~[t alt WHAT
IS CL :) I%)IS 1. An ophthalmc corrp03|t|on consi sting
essen é{ﬁ‘“gf (a) ketotifen or a ketotifen salt in a

concepherid BB _c@i_hpésﬁ@tbﬁ ptibhbly includeb%h afti-fdalness agent.
non-ionic tonicity agent in a concentration such that
t he conposition has an osrml ality of from400 to 875

mlligsHpl %3‘141%@31‘[1 ﬁc(laﬁ e1n‘ﬂiﬂeeﬁo‘?1'-1r6nfchc icity agent is glycerol

conpoSition optiona |n6Iu es an anti-redness agent
10 2. The conposition of claim1, wherein the

Comodi HBAOBPTH A et p e Mok pr Eolgen sat s etotifen

hﬁﬁa%ﬂfen salt is ketotifen fumarate. 15 4. The
conposition of claim3, wherein the concentration of
the ketotifen fumarate is fromO0.03%to 0.04% 5. The

ool 31 11§ cgRroighitaun § Yt EiRRaioh e tufes
'ﬂt{ﬁaﬁ@qp%hm 03%@6 0®4ed.m 1, wherein the conposition
has an osnolality of

5. The composition of claim 1, wherein the composition has an osmolality of

from 425 to 775 milliosmoles/Kg.

6. The composition of claim 1, wherein the composition has an osmolality of

from 550 to 750 milliosmoles/Kg.

7. The composition of claim 1, wherein the composition has an osmolality of

from 600 to 725 milliosmoles/Kg.

8. The composition of claim 1, wherein the composition has an osmolality of

from 650 to 700 milliosmoles/Kg.

9. The composition of claim 1, wherein the concentration of the ketotifen or
ketotifen salt is such that the concentration of ketotifen base in the composition is from

0.02% to 0.03%.

10. The composition of claim 1, wherein the composition consists essentially of

22



from550 to 750 mlliosnol es/Kg. 7. The conposition of
claim1l, wherein the conposition has an osnolality of

wWQ2006/06131600 to 725 m | liosnol es/Kg. 8. The coP@DEB1009088186

rrr-0f  Glyak M, -wherepnet he CO£osi tion has an osnolality

" " gnotifth SmBEE i 8 ot hkRiion &<)3% to B84%, elygerol ina
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mdnegnslesKigpandofatleet ot i f en base in the conposition is
from 0.02%to 0.03% 10. The conposition of claim1,
wherein the conposition consists essentially of 22 WO

2006/ PA 78, @%%%@i%&b?@heﬂéﬁ%ﬂ% icéﬁPosfiﬁ&afr@_lﬂe& Bn &nti-

concentration of fromO0.03%to 0.04% glycerol in a
dnessngerdt i on such that the conposition has an
osnolality of from650 to 700 m |l iosnol es/Kg, and
water. 5 11. The conposition of claim 10, wherein the

Conposs t AQRphikGImie 8SmPBsiABA tonsisBdpesen@IBNIf; 12. An
opht hal m ¢ conposition consisting essentially of: é)a(\) .
ket ot (&) &etotifenor ladeetsttiferesnlisialatconpenirabion @Eﬁ@ﬂd?% tP.05%;
from (.01%1 0.0, 05% (3 d.n

conc ea}) C’le]bog Ht C?ch%ré?%ﬁ%&l}' g’/o%e/gaggf f’tgx?dwat er;

wher e{d) walig; conposi tion optionally includes an
anti-redness agent. 13. The_ conposition of claim 12,
wher ePiereitthr spBPpsition aptiquatipindhydes an ptirednegsagent.
ketotifen fumarate. 14. The conposition of claim 13,
wherein the concentration of the ketotifen fumarate

i s frosn The3smpasitnledail 2] Ssuhefdiethedwetnsifent omlretetifen salt is
clai.m 12, wherein the concentration of the glycerol is
ketgtffen fBopsale- 706 16. The conposition of claim 12,
wherein the concentration of the glycerol is from5%

to 7% 25 17. The conposition of claim12, wherein the
concen#r Fhe oompdsitidreoilgivetbiwherein themonesygsion obthgdetotifen

Koo Gorooe ERGycarol i oo

15. The composition of claim 12, wherein the concentration of the glycerol is
from 4.5% to 7%.

16. The composition of claim 12, wherein the concentration of the glycerol is
from 5% to 7%.

17. The composition of claim 12, wherein the concentration of the glycerol is
from 5.5% to 6.5%.

18. The composition of claim 12, wherein the concentration of the glycerol is
from 5.75% to 6.25%.

19. The composition of claim 12, wherein the concentration of the ketotifen or
ketotifen salt is such that the concentration of ketotifen base in the composition is from
0.02% to 0.03%.
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30 from5.75%to 6.25% 19. The conposition of claim
12, wherein the concentration of the ketotifen or

woedoonif4eh salt is such that the concentrati onP@E/US2005/038186
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| 1. R 50 Tid compdsi Fclaum f% Whereihthé boxﬁﬁoétﬁoﬂ-cdrﬁmts?&sennally of
an or el Wh

The corpositi erein the conposition
leaoisies fisn@adan hicah¢entrafion ok €t 0305 fed O Yprglyaerel ime a

concentrati % 04% glycerol in a
ceAtiogof ﬂmo$ %"%’&%6%595 Et‘Wg"TQS% and water. 5 21.
The conposition of claim20, wherein the conposition

i ncludes an anti- redness agent. 22. An ophthalmc
conpo3l.t Thncaneprsitioni of glaemﬁénwhauenythe fomposifign includes an anti-
ﬁtotlf?eﬁ or a ketotifen salt in a concentration of

FPERF 350w t o 0. 05% (b) glycerol in a concentration

of greater than 3.5% such that the conposition has an
osnol allty of from400 to 875 m |liosnples/Kg, and (c)
wat er 22.whB ophthalite cemRpyER FANISHBEE F%?ﬁ%fllqg’ ncl udes an

ant | mgiﬂgt%ﬁfetnhaoqgkﬁe%oqf& sefitin a %g%éoht 85 bf frefﬁ ®61%1805%;

rein en or en salt Is
k et ot (1) giycktolin atenceRttatiobef grmmahart 3.6% smﬁ:h ¢hedithm @Byposition has

wher ei n. the con entralo ket tlfen 20
F‘%lﬁﬁ?%\lﬁlétyloé‘ﬁfoi‘rb O(ﬁt%l?’gh‘(fnt? The conposi ti on
of cI?d , Wherein the conp05|t| on has an osnolality
of 3m 425 to 775 milliosnol es/Kg. 25 26. The
conposihtieonthecomipasitiv optiasally éictudes en entinesdsicsd agenhas

an osnolality of from550 to 750 milliosnol es/ Kg. 27.
The conposition of claim 22, wherein the conposition

288 an3 0FARE@hpdsitid of dl&imM L Wheken thketttifén osiconbtefsi Kgt is
ketotifen fumarate.

24. The composition of claim 23, wherein the concentration of the ketotifen
fumarate is from 0.03% to 0.04%.

25. The composition of claim 22, wherein the composition has an osmolality of

from 425 to 775 milliosmoles/Kg.

26. The composition of claim 22, wherein the composition has an osmolality of

from 550 to 750 milliosmoles/Kg.

27. The composition of claim 22, wherein the composition has an osmolality of

from 600 to 725 milliosmoles/Kg.

28. The composition of claim 22, wherein the composition has an osmolality of

from 650 to 700 milliosmoles/Kg.

29. The composition of claim 22, wherein the concentration of the glycerol is

24



28. The conposition of claim 22, wherein the
conposition has an osnolality of from650 to 700

wOorRdobiogan®| es/ Kg. 29. The conposition of cl ai miP@RUS2005/038186

ié’:ug:‘:\ﬂih@'—rg&j&:ﬁxa‘"i&he;“C’L‘(Dxﬁli_(:@ﬁ%ﬁ@ti on of the glycerol is 24 WO
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Podey WAy 4080 5CT/US

005/ 038186 30. The conposition of
claim 22, wherein the concentration of the glycerol is
greater than 5.5% 5 31. The conposition of claim 22,
wher e30 Theecomapusitivhraficlaim 23f whéreinghy cenaghtration ¢frthergkyosrol is
to 70/%{‘1%3. ,jhe conposition of claim22, wherein the

7N of the glycerol is 10 from5.5%to
6.5% 33. The conposition of claim22, wherein the
concentration of the ketotifen or ketotifen salt is

such 3hathe ¢renpositamfciing?, wheiein e corgeniaten ¢fithe glycerol is
%o ({sltt?&n is from 0.02%to 0.03% 15 34. The
Bﬁgggict 4]

n of claim22, wherein the conposition
consists essentially of ketotifen fumarate in a

concentration of from0.03%to 0,04% glycerol [n a )
concedi.r Bhe enmpssitianoyf claime22s wherennths gencenfration pfthe glycerol is

AN ohas an osnolality of from 650 to 700
%18%%%’%%%&5}?]‘@, and water. 20 35. The conposition of

claim 22, wherein: the concentration of the ketotifen

fumarate i s 0.0345% he concentration of the .

gl yceddl Th%cqmﬁ‘?ﬁltﬂ}?m%l’é‘ B 2‘%’%‘311{ CSBWQ{IW ghthe ketotifen or
\ Q6 WO EHHAFibA 6f kdlo@eh BRSERthASdiipbstion is from
8&8&%%§1ﬁ%%§@th@epH of thle con'p%sieti on is fré?nlsb4. 4

002% 18.0.838%. The conposition of claim 35, wherein the
conmposition includes an anti- redness agent. 30 37. An

opht hal m ¢ conposition conprising: (a) ketotifen or a

ket ot ki efhé Bbhpbsitich SRUERIT, Hhef¥in He dobrPpdkiioR t8hdiAs essentially of
0.05% (b) a non-ionic tonici ent in a

t
kototifentfrapiatninsaencenietion o8 fr@m)wl(_b 8§%ttp O 4aglyggrol in a
\?{gqnc}éin _relttkotny onrfrorfl 599, f'oog .5 %Osu§ﬁ ﬁla‘ﬂ}lel éoﬁﬁ)'g)gilti%ﬁ/h@ an Molgl‘ft))f of from

650 to 700 milliosmoles/Kg, and water.

35. The composition of claim 22, wherein:

the concentration of the ketotifen fumarate is 0.0345%;

the concentration of the glycerol is from 5.75% to 6.25%;

the composition includes benzalkonium chloride in a concentration of 0.01%; and

the pH of the composition is from 4.4 to 5.8.

36. The composition of claim 35, wherein the composition includes an anti-

redness agent.

37. An ophthalmic composition comprising:

(a) ketotifen or a ketotifen salt in a concentration of from 0.01% to 0.05%;

(b) a non-ionic tonicity agent in a concentration such that the composition has an
osmolality of from 400 to 875 milliosmoles/Kg; and

(c) water.
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a,ﬁnﬁtg»igggvgggﬁgs&snz-ﬁ ety 39. An ophthal mi ¢ conposition
conprirsing” 5 (4) kétotifen or a ketotifen salt in a

o ContbrieaR oA Ei] 3, AL bty S EEAES

The conposition of claim39, further conprising an
anti-redness agent. 10.41. An ophthal m c conposition
corrpr?’%i%ppbtil?lmééfﬁmp?%‘ﬁorb?on%l’rﬁg?%t ifen salt in a
conce L f i lo/@e% 8 0105%;
a co n{:éz [r%t@tﬁ)gfélﬁodr% agefﬁﬁgiagﬁﬁ?ﬁgﬂ&g 9«%{0%/%% g?ﬁm{gh at )tb he
conpo@) glysarchaisa cancenativnaififtoyn 36% ooftoAmEl t 0 875

ml | i&srml es/ Kg; and 15 (c) water. 42. The conposition
of cl & ML further conprising an anti-redness agent.
43. The conposition of claim42, wherein: 20 ketotifen
fumarate is present a concentration of 0.0345% _the
concef.r Bhé ermpdsitianeofglajmeiofurthsr porapsising angntiresingsspgent.
t he conposition includes benzal koniumchloride in a
concentration of 0.01% and the pH of the conposition
i's from AndphthaimiB.coRipodifon dompiidingt of treating

allergic conjunctivitis, .conprising .adm.nister] )
subj ega) ketotifey origkatotyfam st @@sf@@ﬁ?qt‘%ﬂen b Pram ‘g%‘%gc’ b:ds8e;
conj UAGLHYdekd FnY b hfosition has
comolDiaietdin BloficBERdHE AU bhapy SHP IR Thros
wh esredlalityrod fronpo6 id 8 nmibosrdlesdiSgledot i f en 30

fumarate in a concentration of fromO0.03%to 0.04%

gl ycefQI™a'%f- a concentration such that the conposition
has an osnolality of from650 to 700 m | Iiosnol es/Kg,
and water. 46. The nethod of claim45, wherein the
conpodlt Tha compbsitiesobaiaizmt i, fiurghn semprisigs gn antrgedpeps agent.
2006/ 047418 PCT/ US2005/038186 it E~.. L . -di r-"le

-F -Fiii" ,ASK It'a "; g 47. A nethod of treating

al | er gic TheRbmR6itivh bf HainCoIRVtiesding adm nistering to a

ketotifen fumarate is present a concentration of 0.0345%;
the concentration of the glycerol is from 5.75% to 6.25%;
the composition includes benzalkonium chloride in a concentration of 0.01%; and

the pH of the composition is from 4.4 to 5.8.

44. A method of treating allergic conjunctivitis, comprising administering to a
subject suffering from or susceptible to allergic conjunctivitis an effective amount of the

ophthalmic composition of claim 37.

45. The method of claim 44, wherein the composition comprises ketotifen
fumarate in a concentration of from 0.03% to 0.04%, glycerol in a concentration such

that the composition has an osmolality of from 650 to 700 milliosmoles/Kg, and water.

46. The method of claim 45, wherein the composition includes an anti-redness

agent.
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subj ect suffering fromor susceptible to allergic
conjunctivitis an effective anmount of the ophthalmc

W@ vposi418 on of claim39. 5 48. The net hod of PCHUAMT)38186

g WRer el pi e coppegieti on conpri ses ketotifen fumarate
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in"a“concentration of fromO0.03%to 0.04% glycerol in
a_congeniy Abinl offredr@MieRid Sk 6125 WmAign M Rrinistdkihg t
49. The rrelt%hod of ¢ arlllgm 2%1 mr el n the nclzorrpogs,\iﬁ%j on e
suljeautdetferdm fomior sestapidye tagjtengic cB@jungtivits soeffestive amount of the
treating allergic nj tivitis, conprising

Sﬂﬁti% i Q?Iinﬁﬁ‘gl&%n C?@hﬁbgct suffering from or

susceptible to allergic conjunctivitis an effective

amount of the 15 ophthal m c conposition of claim4l.,
51. TH8. rhse msthagrofelaim7s whewgietheicamprgition aprapiites ggtotifen

S : 0,C .
PRl B R e SHRESE © foBCEER) e} tteation of from
U750 1H6.25%6, smdbwiip. such that the conposition has an
osnolality of from650 to 700 20 m I liosnol es/Kg, and
water. 52. The nethod of claimb51, wherein the
COMpoSot i ' . ook :
The: maehade s e A N e RS poBRERInch s 2 antiredness
ageqir i ses ketotifen fumarate in a concentration of
0.0345% glycerol in a concentration of fromb5.75%to
6. 25% benzal konium chloride in a concentration of
0. 01%50andmeaofIof tr@fthgMIREEE BodifiSctivitid, @6mbHéing administering to a
conposition is from4.4 to 5.8 30 54. The conposition
ehbjettaiuffesag frmmerrsiisceptille toallrgictcoaiunttidtis e effentiva gmount of the
redpess. agent ...55. . A .met hod of treating dry eye
8’PE@'§§@°€§WPT’@%&f%ﬁm%ﬁsteri ng to a human subj ect
suffering fromdry eye di sease an effective anmount of
t he ophthal mic 27 WD 2006/ 047418 PCT/ US2005/ 038186 .
conpodilt iThe mthed of dlaim750, vdereimthesoppgsision cpmptipesdettifen

L S£3s 1 Si h A Il 3 .
S SEFEERIL PO A D430 008 s B Bhcqgaion o fom
33V S 6304 bivd thp i @npositihndaspo skholalityodf fednaibhid 89700

57. A nmethod of treating dry eye di sease conpri sing

anitiosmoles/ ik ggnd $vaterh yman

52. The method of claim 51, wherein the composition includes an anti-redness

agent.

53. The method of claim 50, wherein the composition comprises ketotifen
fumarate in a concentration of 0.0345%, glycerol in a concentration of from 5.75% to
6.25%, benzalkonium chloride in a concentration of 0.01%, and water, and wherein the

pH of the composition is from 4.4 to 5.8.

54. The composition of claim 53, wherein the composition includes an anti-

redness agent.

55. A method of treating dry eye disease comprising administering to a human

subject suffering from dry eye disease an effective amount of the ophthalmic
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subject suffering fromdry eye disease an effective
anount of the ophthalmc conposition of claim4l. 10

w®3006/0kmE18Tet hod of cl ai m 56, wherein the conpoBCT/URIV05/038186

egor:rm;us@@ -ketot:i+f e fumarate in a concentration of
s o ielasdB8l i h a concentration of from5.75%to
6. 25% benzal koni um chloride in a concentration of
0.01% and water. 28
56. A method of treating dry eye disease comprising administering to a human

subject suffering from dry eye disease an effective amount of the ophthalmic

composition of claim 39.

57. A method of treating dry eye disease comprising administering to a human
subject suffering from dry eye disease an effective amount of the ophthalmic

composition of claim 41.

58. The method of claim 56, wherein the composition comprises ketotifen
fumarate in a concentration of 0.0345%, glycerol in a concentration of from 5.75% to

6.25%, benzalkonium chloride in a concentration of 0.01%, and water.
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