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Keratoconjunctivitis. It is estimated that over 20% of the general population
suffer from some form of ocular allergy. Of those, approximately 90% suffer
20 from either SAC, PAC or both.
 The ocular allergic reaction is an IgE-dependent (Type ) hypersensitivity
inflammatory response that most commonly affects adults between 20 and 40
years of age. In susceptible individuals, initial exposure of allergen to the
ocular surface stimulates the production of allergen specific immunologic
25 antibodies (IgE). IgE then binds to the membrane bound FceR-1 receptor of
naive mast cells in the ocular mucosa. The mast cell is a granulocyte,
containing a number of preformed mediators, including histamine and
proteoglycans. Once the mast cell is activated, newly formed chemical
mediators are formed, which include prostaglandin D2, leukotrienes, and
30 platelet aggregating factor. Subsequent exposure of allergen to the IgE coated
mast cells leads to the release of preformed, as well as newly formed,
mediators contained within the granules of the mast cell.
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treating or pr ocular allergy by adm nistering adine to
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least in p%retne?e“]yt\nr}gll ?olllér%tré .Iarqg tr%jeiirS 81%’(?[&%% aaét u?:)l t%aé anﬁj é Réurs. Although
reported to be superior to compounds that effect only a single component of the
allergic response, these compounds often fail to provide relief more than one
30  ocular allergy symptoms.
A drug’s affect on ocular redness, chemosis and eyelid swelling offers a
significant improvement over existing therapies. Additionally, since the majority

of newer ophthalmic anti-allergic agents have limited durations of action, twice
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carboxaldehyde, has the following chemical formula:
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Formula I.
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bet ween | ess than about 0.25 ng and greater than or equal to about
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or viral i FeBERING :25|'ﬁgéﬁ(§iquf@ﬁ””t%eA§$WBW9i R EEUG Irerstemically
treatl by OHRBRAYRNE FWKG person, using the eye drops bilaterally, meaning in each eye,

once daily, would be exposed to a dose of 0.25 mg/d, or 3.57ug/kg per day. It
is reasonable to assume that the actual systemic exposure will be lower, since
it is likely that not all of the amount will be absorbed. [t is preferred that the
effective amount of alcaftadine, its pharmaceutically acceptable salts, its N-

30 oxides, hydrates, solvates, polymorphs, pro-drugs, or mixtures thereof, is
between less than about 0.25 mg and greater than or equal to about 0.015 mg,
more preferably, between about 0.030 mg and about 0.14 mg, more preferably
between about 0.075 mg and about 0.125 mg.
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form of an ophthal m c conposition, as defined herein, or any other
f or mul at i orthe @gewii orsisEIRehephiBanRiaisoABIRS 05 SUBPeNSIBRS /.6 c2Ya @ﬁoprsbng

termdelrv he drug to the patient's
nose, preferdbﬁélnﬁﬁgﬁ‘bé?ﬁg %S?Sgﬁ@té{l}hqielgl n the preferred nethods of
the present i nverurthen, thel ineditanh ineludet S rmbardw@fettéatmgldn/prec@r&me@l e
salts, its N oxides, hydrat es, .sol vates, pol ynorphs, pro-drugs,

m xtures t HPEs! Symetom o ﬁFB'@ét@é‘WBat‘% oA rEHg gdimiystering t‘t’ Eﬂﬁ @)ﬁ? pf
in theokor I I
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and spr ay) saitrshtmhl-mrdesu hytdnabetsssoluateeppollyatanpms,g:ebsir(rgs, cnteﬁrixtwds
herein). the e |nven} n_jncl udes a net hod %ﬂ trﬁ g (%
prevent | ng ereof. e terms alcaftadine, clinical symptom, patient, p armaceu ically
acceptable, pharmaceutically acceptable salts, and effective amount all have
their aforementioned meanings and preferred ranges. The term ocular
30 inflammation refers to inflammation of any part of the anterior portion of the
eye. Such ocular inflammation may be caused by any of the following or any

combination of the following dry eye, contact lens wear, bacterial infections,



clinical synptom of ocular allergy, conprising adm nistering to the

eye of alopati ?_th an opht hal m ¢ conposition conprisi ng%(?.].,ﬁggo%%lé‘@ﬁ,

its pharmacéutically acceptable salts, its N oxides,
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in the WD 2007/ 117971P US2007/ 064911 form of ophthal m c sol utions

or suspensitbharg pat lirejed i wisoulardeatang. @ r@dapm%h&hg inte@ribppit el mi c
gel s cont a'cahﬂﬁucgbéﬁaééﬁtﬂéha% Ht é&wo%ﬁ% %BSH%hSﬁ'omegﬁ%géaﬂr ar&?‘ 3t
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car boxynet I r l.
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25 Further still, the invention includes a method of treating or preventing a
nasal symptom of ocular allergy, comprising administering to the nose of a
patient an effective amount of alcaftadine, its pharmaceutically acceptable
salts, its N-oxides, hydrates, solvates, polymorphs, pro-drugs, or mixtures
thereof. The terms alcaftadine, patient, pharmaceutically acceptable,
30 pharmaceutically acceptable saits, ocular allergy, and effective amount all have
their aforementioned meanings and preferred ranges. “Nasal symptoms” of

allergy are a subset of clinical symptoms as defined above and include nasal



chel ating agents include, but are not limted to, sodium edetate
citric agj i.ll1zing agents as defined in U S. App.

60/ 783, 53*98??‘?’@?1%8%, March 17, 2006, entitled "Met hods pEfUs2nsasns
Stabilizing Oxidatively Unstable Pharmaceutical 20Conpositions" and

i ts corr espofmhmationmaxad cosgestin, Hhihonbeahhasal prgitkeaerdvneezing. The
incorporated py reference in their entirety. The stabilizers include,
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7.0. Useful buffers incl'ude, but are not limted to borate buffers,
phosphat e Huefesies methodsitlke bregent fveatian aaleaadneuts pharmatisatically

concentration of buffer.in the 30 ophthalnc,co sitions may var
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Phar maceut i cal i pi ents, ri can Pharnmpceuti cal Associ ati on,
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particular, the excipients are selected suc e opht ha
conposi ti orpaiiest pharmacegiigally acseptabte, andgihareamcsuticeally adckptadhe salis all

the active jingredient. Acceptable excipients are well known to a
person ski ﬂaéf% tﬁﬁ'r@ﬁ%‘eg}etn?'oaﬁﬁ Wﬁﬂ'”%gﬁﬁ%ﬁe{rﬁg@?%ﬁ- t hem dependi ng
on theadesired fAy n3ddhe@in tHéRIMCePREHIMR! ¢SosiBPUBtS s to any

per cent ages, and ot her nunerical data 15 are expressed or presented

herein in @heamgectiicaliitacceptable fasmutationd dekivens dlevieg: mackRnisn ange

| nt or pr et e prea B Hie g5 AdRMIERHER G 0 SR TR A aph Ol ” T P
explicitly dopedsitibras indieddd bt sreafot lifetetiao golutivnt, alspensnsngelsde

each of the individual nunerical values or sub-ranges enconpassed
Wi t hi n t hatOIRERYES geontactdansess imelantsIsPraysa dgeol aetnahg®e; of

explicihkly i : i i i ;
ot 25 1RG50 AR Sfjache KRR EAN A A, Ghver
i ncl ude notof@hdtaftaidive, ésgihacmalcyuticelytardeprabde sélts tits droridea poydrates,
wei ght %to zl-lb(%ut 1(? .
solvates, polymorphs, pro-drugs, or mixtures thereof, {o the eye. In contrast to
oral or injectable formulations, ophthalmic compositions exhibit specific
technical characteristics associated with their application to the eyes, including
30 the use of pharmaceutically acceptable ophthalmic vehicles that avoid inducing
various reactions such as, for example, irritation of the conjunctiva and comea,
closure of the eyelids, secretion of tears and painful reactions. Preferred

ophthalmic compositions according to the invention are advantageously in the



wei ght % but al so individual concentrations and the sub-ranges

Wi thin t%'b'gbq)'lg@tdad range. Thus, included in this nugeﬁm%ﬁg%%oaﬁygggnd

are individual concentrations such as 2 weight %
8 weight % and sub-ranges such as from1l weight %to 3 weight %
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a 0.25% ocul ar sol'uton contains of al caftadi ne. sum ng
t hat 100% ehel@ting agentsy snéakidimingagerisr drdipHaregolatersper son, using the

Cnosee o s oo EiBbioes BECREe bR R AE R Yoy ThY 6°
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conprising adninirstering to the eye™o

conposi t i orxamm,ifEdmenethglabliddsechydrdsyatincadesd, icaabdxymidlagiceinioss e
salts, its N-oxides, hydrates, solvates, polynorphs, pro-drugs, or

mi xtures t RYBEBYProRvEmeliesliossr palyl iyl a’ﬁ%‘&%aﬁ@@?‘&ﬁ%@'ﬁfwex
patient, p*&ﬂbﬂ&%ﬁ% élﬁ%lt%}’arﬁfgﬁl@ Rkt %a%l@é&ﬁgmﬂéﬂsqﬁéihﬁg%&%b% €
salts, all 'have therr aforenenti oned neani ngs and preferred ranges. )
Still fort hentedttbepolpoeyethyene hgtwatesatedreasiodobfpdiyethyleng gbycol,
preventing a 15clinical synptom of ocul ar infl i on, conprising
B ni st o1 PRY SPEPAREUE pBS MO EIVIATIE BANGRIEFA M SPEShpos! £ f on
compr i si ng cAkfhb 2eRR inchiiePBaL FRFRIGRId 1, 366ER! BbBreaticaciy! S
N- oxi des, hydrates,” sol vates, polynorphs, pro-drugs, or mxtures

t her eof . Tistahilizing agectafasadeiined inlU.&. App. Bah M@0/ p3d,66n iled on, March

phar maceut i acgcept a, n maceuyti.cal | Oa ble salts
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further, the invention includes a nmethod of treating or preventing a

mechani st i dGyRprated by refecenge indhelaentitatyn ThecteRiiizara incidie, fius vee naY
P L B B A SR RSB BTERRE S0 e,
hydrates, sol vatlful pH regulators are commonly selected, for example, from sodium
hydroxide, potassium hydroxide, sodium carbonate, citric acid, phosphoric acid,
25 acetic acid, and hydrochloric acid. The pH of the ophthalmic compositions may
range from about 5 to about 8, more preferably from about 6.5 to about 7.5.
Even more preferably, the pH of the ophthalmic compositions is about 7.0.
Useful buffers include, but are not limited to borate buifers, phosphate buffers,
carbonate buffers, and acetate buffers. The concentration of buffer in the
30 ophthalmic compositions may vary from about 1 mM to about 150 mM or more,
depending on the particular buffer chosen. Preferably, the concentration of
buffer is less than 100, more preferably from about 1 mM to about 25 mM, with

a concentration of about 1 mM to about 20 mM more preferred.



pol ynmor phs, pro-drugs, or mxtures thereof. The terns al caftadi ne,
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meani ngs and preferred ranges Yet sti fur : invention
i ncl udé8 usaticgtyalr agttigdlaiethe excipiopisarasenated aucly that tepopbihalrial t s,

ther eof 1 n EHEATEBLIGs B 10§ % SBPILAR F Farm ALl R TanElne B o
preventi on igdredicht. Accephalsiy BREPBAS afs WeRknoW BraTpérsen-skillke if efiéart,
al caftadi ne, clinical syrertgt om ocular inflammtion pharmaceutically

accept abl e ¥ Wil knaw hawdorsedsat therpdependingrnthesleritegsloanulaiiess er r ed
ranges. 15Yet fygp l’?rcoﬁf:éﬁttatio CatldYif ppggféeﬂéé%;%%dﬁgeﬁﬁ%@%%@ data

al caftadi ne, its pharmacCeutically acce

hydr at ¢5, sobexpassefdarypresgrited heraindn agangeformat] itien bdhendsaktdod thae
preparation of a nedicanent for the treatnment, or prevention of a

mechani st i SUEPRfERGRJOrMBBIIE MsedImeiedy o5 copraniance and ety and thpgeare to
| cafit.adi . i | , ? :
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I nvention includes kit conprisin n ophthal m c composition .

compri 51 ng A GraRi thEengeS ST RIARSE oY ELT INFT Sk F8 Bl codl pberical

mgiﬂeg?,& Rtlierh 88 suBPhNGE RSexplRit) FREREE . ABMR-iflistetion0h dBntEMEfon
range of “about 1 weight % to about 10 weight %” is to be interpreted to include
not only the explicitly recited concentration of about 1 weight % to about 10
weight %, but also individual concentrations and the sub-ranges within the
indicated range. Thus, included in this numerical range are individual

25 concentrations such as 2 weight %, 5 weight %, and 8 weight %, and sub-
ranges such as from 1 weight % to 3 weight %, from 5 weight % to 9 weight %
and so forth. As used herein, the term “about” means plus or minus
approximately ten percent of the indicated value, such that “about 50% by
weight” indicates approximately 45% to 55% by weight.

30 Typically, the concentration of alcaftadine in the ophthalmic
compositions of the present invention will be from about 0.005% by weight to
about 10.0% by weight, with concentrations of from about 0.005 to about 0.4 %
being preferred, and concentrations of about 0.1% to about 0.35% being

10



25 contained within a container prepared froma pharnmaceutically
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for such us e U S . Food an ug 10 Admi ni.strati The Kkits
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filling, such bottles are routinely sterilized by ganma irradiation

or with et ljgiea®rexientoned meaanings ddiprefeded yangean to t hose skill ed
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el bl o oPD AR 4 PG LS 4 R0l PRRE¥ESq of Pyehing &

i nst ead5o0f clihichl gyanpent efiballaoinflamsntair, lcompsistg adrmiptstedind t@theneye of
radi ati on may exhi bit decreased stabili tﬂ)é?fpt the active_ ingredient.

6, 11- di hydoRatient enRaijalmic spmepailiap cordisngplcafipding ol 1-

b] [ 3] benazepine:3s ' | B 0% t he
fol | owi ng %b@ﬁg%%ﬂ??&%ﬁgﬁﬁ%lf&@iﬁrﬁéé%rg%sr S#Hg%(%bnpound of
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opht habpi ¢ eEPERId SARS oRSIa i¥PABIBR M SahthyIrTe corimRltonsal hive
oxi des, hydrates, solvates, polynorphs, pro-drugs, or m xtures
t hereof . \EipetrementeneCmasddugs/A0d potferred ranges.
Yet still further, the invention includes a method of treating or preventing
a mechanistic symptom of ocular inflammation, comprising administering to the
eye of a patient an ophthalmic composition comprising alcaftadine, its
25 pharmaceutically acceptable salts, its N-oxides, hydrates, solvates,
polymorphs, pro-drugs, or mixtures thereof. The terms alcaftadine, mechanistic
symptom, patient, pharmaceutically acceptable, and pharmaceutically
acceptable salts, ocular inflammation, ophthalmic composition all have their
aforementioned meanings and preferred ranges.
30 Further, the invention includes an ophthalmic composition comprising
alcaftadine, its pharmaceutically acceptable salts, its N-oxides, hydrates,
solvates, polymorphs, pro-drugs, or mixtures thereof. The terms ophthalmic

composition, alcaftadine, pharmaceutically acceptable salts all have their
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Specifically the invention includes a nethod of treating or

preventi inical synptom of ocular allergy, conprigj
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hydr at es, sol vates, 80| nor phs, ,pro-drugas, .or 10m xtures thereof is
the anoBnt RSIYTDHPSSsPIgsERIgEeOT BiiHIasEhetRal i fie BrergralipeyRf & medicament

S tons of I : i fdo i ot he
T oot ve dobh ReaichEbPbroyBhubh o o ARLaF Bl b im of pELF BRIEY, The
sal ts, its tdoxaktefadingdciatiea sysuitoan, esylapatlgngyrpptasmapeotichilygeceptable

m xtures thereof, the effective anmount of a conpound of Formula I,
"t s phar nadel ALAYS Tagk 2l sIeDtSaRY deting SR Bia aed rAjeRa e

sol vates, polynoydiig)l fiRerdfiedinve ol injude8 st fiadify, itgary from
patient to patient depending upon the ability of a conpound of

For nul 401 | pharmapeaticedy @gceptable/salts; dpthhbkidesahydratas, sgivatss,

a one o i wouifbERe, PielREROE ikl s bor R et R T B e

a desired rigspenesatiizn®oP pidvation ohatdihfcal BympRin 0P odelhe nflaRfmatien.
effective amount are known to those of ordinary skill and some those

factors ardheetermgmieafiesiing, wlinical symplog.cqua inflrmmation gheeveacewinatly

; :
o 3, SOPOURRBAFOEL 31 bl LS55 PRRDFER Ul Rl .
about 05030 ny afet fakioatstll, e Mgention mchidesarsahdfialdwftashes) igbout 0. 075

ng and about 0.125 25 ny. Further, the invention includes a
met hod of tAN@sTREgUlRallyasEeRtabiRsalts itsiY-oXidesy ydrsirse folyatasar

ey ti hi L . i . _
et eotve SRACROTRE: B ESNRETLEMEHER ol Sorif T PRorralrblrd il Bent
accept abl e feathestreattreniNooprelentiohyd manesharssiiocvsyraptonpof gedapaltergy or

- drugs, 30 _m xtur, f. The t mpound_ qf For mul
LGl i AUt HnHB0! e (S AR e ey SR ST @ PR |y
accept apl e’all_éﬂw, %Q%Qhﬂ?aﬁ‘ﬁﬁ%tiéﬁ,%rﬁ@c%uﬁéélwsacc%ﬂﬁbtﬁé £8R4 b RagE PRl
al | have their "af orenmenti oned neani ngs and preferred ranges. WO

2007/ 11797 HoRNSHTORUH06SNIngs @ndduetarad naRgesnvent i on i ncl udes a
nmet hod of treati r,preventing a.nmechanistic s t om assgci at ed

Wi th ocul ar al I & ByORREEAF Terpl inGhEe R K sopm B SRR | ng
to the eye d@‘m@o@t«’r&_ﬁ %Wpﬁgingfaimdi’rﬁe,m@%ﬁrr‘r@fae@timmédta@ie Egltdnitsa

1, its pharmaceutically acceptable salts, N oxides, 5hydrates,
sol vates, pPHOXiESSphYdratess-SOMaRS, ROlYMmesehgr Be-digsear Mixthees Bermpfa

compou of . _For. : i i

ot gy 19RA 6 St aRALUA e BeBRRRERYN £Phakn ARIRAR afceniable
synpt ons, qeadkayingl metegial. @hd t@end aphthafrhigromatpositionl, laldadtedinehei r
af orenenti oned neani.ngs and preferred ranges. 10Further still, the

i nventi on iRRArT@ESUECAH GOV PRkt Alhgave tiRidloRRMARRNetRZANEGRA KN

of ocul ar r iy I 0nS,t e : ; i ent
O of fect | JEera rhRR PHABEMI Y RELBBOPRAGIIR fforidls RIS
accept abl e malars not timitde wi@edenﬁ%dpalyemylm (VieDRE?), pighyaensitys,

The ternms a.co

pro-druygs, or, mnj xtur r.eof ound of Fornmula 11,

LT entd” 1 agtutRlebbi AP Zoba o e, TR b bsrngnals, SoNestess

salts, nasakych as polyethylene terephthalate and polyethylene naphthalate), nylon,
poly(vinyl chloride), poly(vinylidine chloride), poly(tetraflucroethylene) and other

materials known to those of ordinary skill in the art. Flexible bottles prepared
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synptons, and effective anount all have their aforenentioned neani ngs
and pref Further the invention includes a

treati ng%‘gﬁsgﬁp}é\i@gfl ng a clinical synptom of ocular al |E$JE!9?%°%“9”
conprising admnistering to the eye of a 20patient an ophthal mc

conposi t i ofrof® MDFEOINEDPE afgPearfidulatly ppéferied. |domirletcinhsdursesat sGad | Y
acceptable salts, its N-oxides, hydrates, solvates, polynorphs,

pro- dr ugs, rerterialsinelede Db pROROL IWEQQWPQHEWQQ seeCiebynul a |11,

clinical ¥I6§]Z t I y
accept abl e eﬂ%@?n@%@ |caP¢?9a[?:%l§% a@@ﬁésg)b&% thﬁ% have H]g@]ra II’25
af or enent i emalfae@redpyg Eastnan Stenmieal @@mpeay, Purell 184BWPrdlpethylepie | |
the invention includes a method of treatin reventin

mechani 3t i MAWHBEWRDPY S84 Tampérwiar&b ‘?‘EE? gaiarialis &LQ?QNJT?A@O'
the eye of 6@6@?]5' ?’H%Iaan%wéﬁ{ aﬁar@ﬂ‘ﬁ? r'gfrWﬁl‘?i tbﬁ'ﬂ?g)ﬁal_gr)‘(élﬁ%g%ﬂ‘d

of ForMula |1, ts arnmaceutically acceptabl’e salts, fits

hydr at es, m%peskagﬂﬂg pud tgridly pstmmmml}dmﬁg:bfor@repanrtgﬂemble lieommdEr.
The terns of Farpul a hani stic patient,
phar rmceut POHRR LA LEBeR Ehe 5T cPACRACER e IEdREARaBroEa | o,
al | have t cesf QHG@Q%M‘W@Q fBP@\EHH’I%e 9%@0%%&%9&@@@@ WO

2007/ 11797 CT/ US2007/ 064911 Still”further, the invention
i ncl udé8 a Adrainisiratibn: riéetKitsgnay cpn@uemuIMe doses of ophthglmigt om of

I i nfl t [ dmi ni h t t
anopht hal OBRESHERS: RN B Ar e o SBals e FafErtig fo T o=
phar maceuti cal | )Prﬁﬁ@@lﬁﬂﬂ@' %@ﬂbéﬁes kS rottmeldsRriliXaaibpgamms ataBafsn
5 pol ynor phs, {)ro drugs, m xtures thereof. The ternms a compound of

Formul a 11 oryv hﬁtbalengmpﬂ&)g@s dat meodspigelyelnawn tsaﬂhwe&bﬁlégtlramart
d ph | f
a0, bt TR SGESRk R SRRRARS ahd ol ohal REL BB S8,

prefernsd NDREoitMstwith ethyldne dlies |atshmsteadecﬁftwmgammalmwmeshod
of treatin or prevent | nlg% 10 a nechani stic synptom of ocul a

i nf | anmat | APtiesHBFIIZathY A gaMHNa radiatien ﬂ@%%'@?@e‘éfﬁaée%éiqbé'ﬁi’ ChHe

opht hal m ¢ {conprising a conpound of Formula Il, its
phar maceut |a%§f}?%da%{g%gt ‘able salts, its N-oxides, hydrates, solvates,

pol ynor phs, pr o-&3f trgéhydon- 1m(>1tmeﬂwl ﬂkmpemﬂﬁnyTtiené)aﬁh‘lnrmdm{@dund of

ccopt abl ¢ DIRPPRSRRATHRP UL PR eCCAR AP COGEERD) 2 e following

i nfl anmppt | (penehtBahiaC corrp05| tion all have their aforenentioned

meani ngs and preferred ranges. Further, the invention includes
an ophthal m c conposition conprising a conpound of Formula I, its
phar maceutical |y acceptable salt its N-oxides, hydrates, solvates,

pol ynor phs, pro-drugs, or m xt ur es’ tReneof . The ternms 20 ophthal mc
conposi tion, a conmpound of Formnula I pecgut i cal |y acceptabl e
salts all have their aforenenti oned Meaty d preferred ranges. It
is preferred that said ophthal mc conposi urther conprise a
vehicle as defined herein. Yet furtherys# ,Jthe invention includes

use of a conpound of Formula Il, 25its paceutically acceptabl e
salts, its Noxides, hydrates, solvates;
CO,H
Formula Il

The compound of Formula Il was disclosed in United States Patent No.

25 5,468,743. Preferred methods and ophthalmic compositions may contain
Formula Il as depicted, but Formula Il may be present in the methods and
ophthalmic compositions as its pharmaceutically acceptable salts, N-oxides,

hydrates, solvates, polymorphs, pro-drugs, or mixtures thereof.
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pol ynmor phs, pro-drugs, or mxtures thereof in the preparation of a
medi canmenqt . for treatnment or prevention of a clinic

ocul ar aﬁ%?@?lﬁ{%ﬁ{a terms a conmpound of Fornula II, cl %?@ﬁ%&@%ﬁ}m
ocul ar allergy pharmaceutically acceptable salts all have their

af orenmenti oned @RRRifidERy BldindEntiireieludee & MRS of treatinéedr revehting a
further, the invention 1ncludes use of a conpound of Fornula Il, 1ts

phar maceut icaicelsyieptop abpaulanaliesgy. commising agminisigaingtte she sye Phees,

I h ) ' . ; . .
bod camen: PR Uea AN BEE6TBRGR of Polrfiall. FR iR AReGhodty
preventi on acteptabld saltsalts djroxides) wfdratasl solviatds, polyadarphs, prbedrugsnar a
conpound of Forrnmula I, clinical synptom ocular inflammtion

phar naceut Mexiures H&E@%ft- aﬂmeetegaxst%C%mpoua\a@@f Frenvladt. SlinicenheyaRiom.

meani n a : ; Ml i '
el udes SGHBT SIEF EaliafoBRamtdcaicHly dEkeribbl and BRalfiictlally
accept abl e azaeptapla saltsabkiade theihgihramesiiosed weamingspand puafesd ranges.

Phe. tr oat mane BrsELsahE SROGH &1 el of ke B Poemaeuticaly
al lergy or fedb@bld Sdits2 N -bRdes TRRIrERISTSoRatTPelAthrBhs FtoraH.gs, ér

mechani stic 10synptom ocul ar al i ergy, ocular inflamation,

phar mat@ut intiaiurgs dwrept islhe agwiuns oathis Rubstanee required terteaatico peevent the
meani ngs and_preferred ranges. Still furt.her he | nvent.i o

"ol udes & XTPEBRSH S0 e iy s desebedsaiel et td Rt ve
conpound ofanfelinhdf aldaftadides it8 pharReesttica® latcasebrt sdiseits N-bgides! S

N- oxi des, hydrates, solvates, polynorphs, pro-drugs, or 15 m xtures

t her eof coriyaraies, salvaips rolyoAtRIIS &ro-pregsaos Mikiuses Bepeel; Meceliectval | y

Cabl . : j oA _

ol cart adi né A ATl For ediTb 378 PR A Tlcoug SERERa0 s, s

accept 4bl e Nragkies| hedramdss sbvatesa lpblynaorphs heiordraber enmiktiresatersed mhags

and preferred ranges, 20EXAMPLES The invention is further

denonst r at &@TY fophatiest (e Rakentdenesding updrtheahily &f asampeingol poses
f illust | d; || I o R TIN§

resent 1 na Sk 5EpEariace Rogfly GitediabieBalts: N REREAyalatbfolvoles

Opht hal m ¢ peEdfrmoiphss proedtugisnand nakivaés daireef, akme @riegamddnation with one

d ith Table I, T . sterilit th | uti
passed { hr GGIOIS SIMAINEfigh et b1 it agdesifeckipsprnes N PBlFHy TAG9'Sd
into LGRE Q%bﬂ't%%ie‘té]ﬁ’iin@%ﬁ’e BrEMhRUShYUMNSRNIGRAM B tABEE BEoRIAAG skill and

sterilization.
some those factors are mentioned herein. It is preferred that the effect amount

of a compound of Formula [l is between less than about 0.25 mg and greater
than or equal to about 0.015 mg, more preferably, between about 0.030 mg
and about 0.14 mg, more preferably between about 0.075 mg and about 0.125
25 mg.
Further, the invention includes a method of treating or preventing a
clinical symptom of ocular inflammation, comprising administering to the eye of
a patient an effective amount of a compound of Formula Il, its pharmaceuticaily
acceptable salts, its N-oxides, hydrates, solvates, polymorphs, pro-drugs, or
30 mixtures thereof. The terms a compound of Formula Il, clinical symptom,
ocular inflammation patient, pharmaceutically acceptable, pharmaceutically
acceptable salts, and effective amount all have their aforementioned meanings

and preferred ranges.
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WD 2007/ 117971PCT/ US2007/ 064911 TABLE 1 | NGREDI ENT Conc. ng/nL Conc.

ng/ nL Co
USP 11.1

qz@g/ii%lﬁl caftadine 1.0 2.5 5.0 D basic sodi ﬂﬁ@g@gj@@&gﬂ

Monobasi ¢ pot assi um phosphat e NF 5.

Sodi um chl ori de USP

10

15

20

25

30

[n addition the invention includes a method of treating or preventing a
mechanistic symptom associated with ocular allergy or ocular inflammation
comprising administering to the eye of a patient an effective amount of a
compound of Formula 11, its pharmaceutically acceptable salts, N-oxides,
hydrates, solvates, polymorphs, pro-drugs, or mixtures thereof. The terms a
compound of Formula Il, patient pharmaceutically acceptable, pharmaceutically
acceptable salts, effective amount, mechanistic symptoms, ocular allergy, and
ocular inflammation all have their aforementioned meanings and preferred
ranges.

Further still, the invention includes a method of treating or preventing a
nasal symptom of ocular allergy, comprising administering to the nose of a
patient an effective amount of a compound of Formula ll, its pharmaceutically
acceptable salts, its N-oxides, hydrates, solvates, polymorphs, pro-drugs, or
mixtures thereof. The terms a compound of Formula Il, patient,
pharmaceutically acceptable, pharmaceutically acceptable salts, nasal
symptoms, and effective amount all have their aforementioned meanings and
preferred ranges.

Further the invention includes a method of treating or preventing a
clinical symptom of ocuiar allergy, comprising administering to the eye of a
patient an ophthalmic composition comprising a compound of Formula Il, its
pharmaceutically acceptable salts, its N-oxides, hydrates, solvates,
polymorphs, pro-drugs, or mixtures thereof. The terms a compound of Formula
ll, clinical symptom, patient, ophthalmic composition, pharmaceutically
acceptable, and pharmaceutically acceptable salts, all have their
aforementioned meanings and preferred ranges.

Further, still the invention includes a method of treating or preventing a
mechanistic symptom of ocular allergy, comprising administering to the eye of a
patient an ophthalmic composition comprising a compound of Formula ll, its
pharmaceutically acceptable salts, its N-oxides, hydrates, solvates,
polymorphs, pro-drugs, or mixtures thereof. The terms a compound of Formula
II, mechanistic symptom, patient, pharmaceutically acceptable, and
pharmaceuticaily acceptable salts, all have their aforementioned meanings and
preferred ranges.
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2.4 2.3 2.1 Benzal koniumchloride NF 0.2 0.2 0.2 Edetate disodi um USP

1.1 1.1 d water USP QS. QS. QS Exanple
Anti-all iﬁ;(éﬁ@'{é(i{{gﬁl ty 5The effect of alcaftadi ne agains ng%2l9?7e/964 as

reactions of allergic conjunctivitis (edema and erythema) was

conpar ed to the St fiedherotheoinkentidmmstudasta radthed geinsating @upmenthhg]a

t hat were system cal | nstlzdtorabblt skjn squa :
topically € 'Fﬁ'e%’él?f ‘g‘é%ar IpflamMGLoR. FABBTIEINg 3 g ring to the eye of

0530 SEP I eRpIRIB BofpBURan COHEHRI Bt | Pt g 2w
wi th 50 pl pbBrmaceutically acceptable salts, its N-oxides, hydrates solvates,

5 polymorphs, pro-drugs, or mixtures thereof. The terms a compound of Formula
Il, clinical symptom, patient, pharmaceutically acceptable, and pharmaceutically
acceptable salts, ocular inflammation, and ophthalmic compaosition all have
their aforementioned meanings and preferred ranges.

Yet still further, the invention includes a method of treating or preventing

10  a mechanistic symptom of ocular inflammation, comprising administering to the
eye of a patient an ophthalmic composition comprising a compound of Formula
i1, its pharmaceutically acceptable salts, its N-oxides, hydrates, solvates,
polymorphs, pro-drugs, or mixtures thereof. The terms a compound of Formula
Il, mechanistic symptom, patient, pharmaceutically acceptable, and

15 pharmaceutically acceptable salts, ocular inflammation, ophthalmic composition
all have their aforementioned meanings and preferred ranges.

Further, the invention includes an ophthalmic composition comprising a
compound of Formula |l, its pharmaceutically acceptable salts, its N-oxides,
hydrates, solvates, polymorphs, pro-drugs, or mixtures thereof. The terms

20  ophthalmic composition, a compound of Formula 1, pharmaceutically
acceptable salts all have their aforementioned meanings and preferred ranges.
It is preferred that said ophthalmic composition further comprise a vehicle as
defined herein.

Yet further still, the invention includes use of a compound of Formula Il,

25 its pharmaceutically acceptable salts, its N-oxides, hydrates, solvates,
polymorphs, pro-drugs, or mixtures thereof in the preparation of a medicament
for the treatment or prevention of a clinical symptom of ocular allergy. The
terms a compound of Formula Il, clinical symptom, ocular allergy
pharmaceutically acceptable salts all have their aforementioned meanings and

30 preferred ranges

Yet still further, the invention includes use of a compound of Formula Il,
its pharmaceutically acceptable salts, its N-oxides, hydrates, solvates,
polymorphs, pro-drugs, or mixtures thereof in the preparation of a medicament
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purified rabbit allergens. The rabbit allergens consisted of

Al (OH) 3- orbed rabbit squanes (Hal ab, Brussels, Belgi % i had
been horﬁgéﬁ?og@aw%d washed cl ean of preservative (0.50/%J W%H@‘%& 1)
with sterile physiologic saline. 15A caftadine was orally

admi ni st er gk the tRAMeAY6r provEABEIBF a lcARBBNSyrhpRM Bf 88RanBfikerhatich. O
ng/ kg at 24 hours and 1 hour before challenge. Qher test conpounds

i ncl uded oX&edarae a carnRRUTRT FersnWaillz sliricalcamptpat, @sular gifiany@pien and

terfenadin 1. Qi S S 1. -

day 17 posthelf e Bl SoBaBRap thalk helfriBlichyd HEeiies A
25 pl 20 ofpréfep¥dnangas. rabbit serum At the same time as the

al l ergen chal l er\1(ge, the right eye was instilled wwth 25 pl of 1.5

ng/ M hPst ani ne Y@t iyihessitl othedavertsm, inglugag usgi of Sotarsecynf gl emnyad!
M1 Iipore-fil : Thi ) f C e,
edemapand éﬂﬁﬁﬁﬁcgﬁgl saggggtgglq %élﬁﬁitsmaragg%éaﬁ%dr‘étqsbgraivlggér?uncti va
o] oth eye® eppeddagsabsemtiu e reparation of a medicamen
f both [yanolpéis ppredd Oseiiuled) therexd kn thal ti f di t

2007/ 117971PCT/ US2007/ 064911 (1), derate.(2), severe, (3), ver
cevere (4) Tying TRalABAOF BENRNEPARY SATCAIANRIG S g o1 dctlier glordy of
al | evi at ed geiragt imalibh! The EHRLATASHHCSN Fitrlla 405REEisfl

ng/ kg. In this test, alcaftadine was found to be nore potent (on an
equi vafleént syogiptgmbasila) ati¢rgy, oxdaoinildmmatitne phiznaceidticady oocsriable and

5significant g re ggt.eréll% thant.asttsrri zol.e ce(ii ri.zi ng and

| or at adi ne 5@ gﬂ%\aé(e heip aforeMmentighed GFaripgseild PIEIRRd rades| er gi
conjunctivitis Ama A, M MRENEGS Ty k@_o@ﬁw@u{% &h 8pBthaftic
symptons of allergic conjunctivitis in a nmurine nodel of active
anaphy| axi SOMEIEIGH SWRPTSING eecqmpeurrhoksomulato itapdaymaeriticadly bor ,

er o wons EREBRARY o TR0 SRS, A AR SEl ek, PONFRToRE: - &iRror

ragweedsal Irgikeiess (Kereef cdrtmed|within alempainer pkapaped frdrmg phhrrabosut vany
hydr oxi de (Fisher Scientific, Pittsburgh, PA) by intraperitoneal

i nj ecti on @ccep@blprekaging paterialt d hertern thevgicieREPSiERye.

On Day 14, i L i i ;

they o d nalO AT AR Ll SR R e Y PR o F o Aol
adm ni st r atgagRagind matriak g eavétheimaderemsntionbd mekodegs sog peefetredi n
the eye with an al caftadi ne 0.0625% opht hal m ¢ sol ution, positive
control (opRP8&$ni c sol uti on conprising 20 conbi nati on of ketotifen
0. 05% apd pheniram ne 0.5%, or pl a@mﬂpq_' to an ocul ar chall enge
with 1.5 ng short ragweed allergen in phosphate buffered saline.

Fi ft een (15)heninventien sffugheatiémogsinateddh lties fplowing exavapkesevidieuaxardples

¢ Linical si ¢l ey . Civiti ; ;
conj unct 1 varereamueeseSst fuRtsSidT SR bl michet B TBHLAR sSosattes o
clinical sigaseN@avafRed by a trained technician using a

standardi zed 0-2 scale. Al caftadine was nore effective than the
positive control in preventing itching, redness, chenosis and lid

ot ect Poe. tBRELL TR BRaBMS BTy Pigadhufigns | ' e com ol and more
Ophthalmic solutions containing alcaftadine were prepared in
accordance with Table . To assure sterility, the solutions were passed through
0.22 micron sterilizing filter prior to being filled into LDPE bottles that had
previously undergone ethylene oxide sterilization.
30

17



30 Exanple 4: Effects of alcaftadi ne ophthal mc solution in humans-
The anti-allergic effect of a single dose of each of th h

concent rﬂ(?%wg’qb?ﬂal caf tadi ne ophthal m c sol utions fron?@[ﬂ%ﬁwﬁfmﬂas
assessed in a Conjunctival Allergen Challenge ("CAC') performed on
adult volunteers with a WD 2007/117971PCT/ US2007/ 064911 hi story of
allergic conjunctivitis. Subjects were selected after two visits to
confirmreactivity to the allergen chABldnde. Subjects qualified for
t he study if ot 534 hrat—a ey kKt—test—and tH actiont at
| east one of sgveral con uﬁkgq‘igpagns such asbl% {‘{ 1;(?’?'1'5% atc ?‘Ld r,
tree pollen, grlass pollen, and 5the |ike. SiBf¥8ik|mg/ml mg/m

chal l enged witjarTergen ﬁYcha'ﬂ'éﬁHé 'Tng reconstyput ed ggnmercs gl Ty
avail abl e allerlgen into each eye on two separate visits 16 hours|and
15 m nutes aftegr tDibasiclsademaphosghatelléEPon|ofl1al caf t1ddi ne, 1PATANOLO
ol opat adi ne hydrgehl-ori-de—ophthalme-—selytion—0-—19%{(A-coni—tne—
Forth Wrth, TX)MBRORasiE ppEssiury phagekate i 4 $-éspon;%éas;es§§d.
Prevention of deurar 4 | p adm njsteped|algaf tadipg 1b
hours prior to |chall enqelerﬂ%lh cﬂdee?ing dose-rél ated i nhlf'bi tion of
ocul ar itching.| All Renmadaniwhiobiosidef NI caf { add.2e shodvdd | ovP nean
i tching scores based-on——subject—evalyationusing—arspatnt—sealel 15
(La, less itchilng) t hefelaim disodiugy UskranoL at ?351 5(ant17 finbifles
post - chal | enge—Wien ghalkd I'nutes |p -T1e N, d.8e
al caf t adi net realt ed subﬂuﬁl;ﬁ%&ex ?%lej?)epgl a_dose- (ra%lsét (Ed%li'ﬁﬁi bi tion of
ocul ar itching as conpared to placebo, and the 0.25% treatnent group
had | ower iﬁchi ng scores than vehjcle or PATANOL. 20 Prevention of
Conj unct i v&XaiRe S@H‘_!'? REQCARIVIYSt er ed al caftadine 16 hours prior
to chalfenge al Sheideior itaftadieoadettdiRatd DRSS HRRoRS cFaMbreRet i val
redness. Assessnents were nmade at /7, 15 and 20 m nutes post chal |l enge
based on i moapticyeitie (edarab wadi @pthenha)rwalh espakrtioiheeftechof othes kadwn

Al | trati f. al caft adi h d ! deqr. f dycti
'n mean comUriErdars Paieee PlsdRawate Sydeicely seReiEcd (G mBonA
chal | enged sgtiadesBritticpican9Thallé Eﬁﬂ&yé g%tepwaﬁ%ﬁléiﬁéﬂ éhs.gr oup

had | ower scores than vehicCle or : _ Preventi on of Nasal
Synpt ons Si mi | arAnesthgtizedwesle albiverguined pigst(Benginelarieybweighingeaout

oTuri o0 ( B 2R e Ry MHARLREDaRY aRREIE Mrclb A LB o1,
subj ects ugiuniGied traﬂﬁiaém@rggdss Takeabbit allergens Aohsistettem(@H)Lagsarbed

al caf t adi ne showed sone ree of relief of nasal congestion and
r hi nor r hea rabbil sAvaNgs (Hatebp Brwssels, Brigienuwbichshast been peaweeqized and

et ve. cont VN BRuds e B Rrat B R p R YN RN A P B bR

par anet er s saline.

1%

10

15 Alcaftadine was orally administered to each eye in dosages ranging from
0.005 mg/kg to 1.0 mg/kg at 24 hours and 1 hour before challenge. Other test
compounds included oxatomide, ketotifen, astemizole, cetirizine, loratadine and
terfenadine, administered at dosages of 0.1 mg/kg and 1.0 mg/kg.

At day 17 post sensitization the left eye was challenged by instilling 25

20 of 100% normal rabbit serum. At the same time as the allergen chailenge, the
right eye was instilled with 25 pl of 1.5 mg/ml histamine dihydrochloride (98%,
Sigma) dissolved in deionised, Millipore-filtered water.

Thirty minutes after challenge, edema and erythema were assessed in

the tarsal and bulbar conjunctiva of both eyes and scored as absent (0), weak
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a 100 pl dose of a suspension of 50 ug short ragweed allergen (Greer Labs,
Inc., Lenoir, NC) and 1 mg of aluminum hydroxide (Fisher Scientific, Pittsburgh,
PA) by intraperitoneal injection at two weeks and prior o treatment and

15  challenge.

On Day 14, the mice were first given baseline exams to ensure that they
did not present with significant irritation prior to treatment administration and
challenge. The mice were then dosed topically in the eye with an alcaftadine
0.0625% ophthalmic solution, positive control (ophthalmic solution comprising

20 combination of ketotifen 0.05% and pheniramine 0.5%), or placebo prior to an
ocular challenge with 1.5 mg short ragweed allergen in phosphate buffered
saline.

Fifteen (15) minutes after allergen challenge, mice were evaluated for
clinical signs of allergic conjuncitivitis by scoring for conjunctival redness,

25 chemosis, tearing, and lid edema. Severity of clinical signs was scored by a
trained technician using a standardized 0-2 scale. Alcaftadine was more
effective than the positive control in preventing itching, redness, chemosis and
lid edema. alcaftadine was as effective as the positive control and more
effective than placebo in preventing tearing.

30 Example 4: Effects of alcaftadine ophthalmic solution in humans-

The anti-allergic effect of a single dose of each of the three concentrations of
alcaftadine ophthalmic solutions from Example 1 was assessed in a
Conjunctivai Allergen Challenge (“CAC”) performed on adult volunteers with a
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5 thelike. Subjects were then challenged with allergen by instilling reconstituted
commercially available allergen into each eye on two separate visits 16 hours
and 15 minutes after the bilateral instillation of alcaftadine, PATANOL®
olopatadine hydrochloride ophthalmic solution 0.1% (Alcon, Inc., Forth Worth,
TX) or vehicle, and the clinical response assessed.
10
Prevention of Ocular ltching
Patients administered alcaftadine 16 hours prior to challenge exhibited a dose-
related inhibition of ocular itching. All concentrations of alcaftadine showed
lower mean itching scores based on subject evaluation using a 5 point scale
15  (i.e, less itching) than vehicle or PATANOL at 3, 5 and 7 minutes post-
challenge. When challenged 15 minutes post-treatment, the alcaftadine-
treated subjects exhibited a dose-related inhibition of ocular itching as
compared to placebo, and the 0.25% treatment group had lower itching scores
than vehicle or PATANOL.
20
Prevention of Conjunctival Redness
Patients administered alcaftadine 16 hours prior fo challenge also exhibited a
dose-related inhibition of conjunctival redness. Assessments were made at 7,
15 and 20 minutes post challenge based on investigator evaluations of redness
25 using a 5 point scale. All concentrations of alcaftadine showed various degrees
of reduction in mean conjunctival redness scores at most assessment times.
When challenged at 15 minutes post-treatment, the 0.25% treatment group had
lower scores than vehicle or PATANOL.

30  Prevention of Nasal Symptoms
Similar results were observed for the prevention of nasal symptoms induced by
CAC. Nasal symptoms of sneezing, rhinorrhea, pruritis (nasal and ear/palate)

and nasal congestion were assessed by subjects using standardized scales.
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Ali concentrations of alcaftadine showed some degree of relief of nasal
congestion and rhinorrhea at various time points. These numbers often
reached statistical significance versus either placebo and in some instances
active control (p< 0.05). Similar results were demonstrated for the parameters
of itching in the nose, palate and ear. No effect on sneezing was demonstrated
in this study; however, baseline sneezing incidence (pre-treatment) was likely
too low to detect a therapeutic effect if one existed. In summary, significant
reduction of rhinorrhea, nasal congestion, and pruritis of the palate/ear were
seen at majority of timepoints at both onset and duration visits.

Example 5: Effect of Sterilization with Gamma Irradiation

Alcaftadine is susceptible to oxidation and the primary degradation
product has been identified as the N-oxide structure below. The existence of
the N-oxide sfructures as the primary oxidative degradation peak was
confirmed as having the same HPLC relative retention time as a synthetically
produced N-oxide structures and also confirmed using mass spectroscopy.
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M M
Alcaftadine N-oxide

To investigate the effects of the gamma irradiation process used to sterilize the
L.DPE bottles, the chemical stability of alcaftadine was studied using different
lots of botiles, either gamma irradiated or non-sterilized.

Materials and Methods:
The following materials were used in this study.

2.5 mg/mi alfactadine solution
Non-sterilized 5 ml LDPE bottles (DUPONT 20-6064) from Biinder Glas

GmbH (Germany)
Non-sterilized 5 mi LDPE bottles (DUPONT 20-6064) from Rexam {France)
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Sterilized (gamma irradiated at 25 kGy) LDPE bottles (DUPONT 20-6064)
from Binder Glas GmbH
Scintillation vials - 20 ml clear glass with Teflon coated cap
Millex GV syringe filter unit

5 Results:

Chemical stability results for alcaftadine solution stored in either non-
sterilized bottles (Rexam or Bunder Glas) or gamma-irradiated boitles (Bunder
Glas) are summarized in Table 2. All samples were assayed by HPLC after 6
and 14 days of storage at 50°C. Light exposure was not controlled during

10  storage. The solution was stored in either Rexam bottles (without sterilization),

Bunder Glas bottles (sterilized with y Irradiation or without sterilization) and in

glass vials.
Table 2
Container |Sterilizatio| Storage | Time | Alcaftadine N-Oxide
Description | n Process [Condition|(days)| (mg/mL) (%)
Initial
N/A N/A NA 2.47 0.02
Solution
Glass Vials N/A 5°C 6 2.52 0.008
Glass Vials N/A 50°C 6 2.57F 0.024
6 2.46 0.015
Rexam None 50°C
14 2.48 0.033
6 2.48 0.018
Bunder Glas None 50°C
14 2.48 0.042
Y 6 2.41 0.199
Bunder Glas 50°C
Irradiation 14 2.39 0.202

15

*Sample showed significant evaporation, consistent with the higher assay value
observed
Conclusions:
Alcaftadine stored in gamma irradiated Bunder Glas botiles showed

20  significantly increased levels of N-oxide formation compared with glass vials
and non-sterilized Rexam and Bunder Glas bottles. This data suggests that the

22



14 2.48 0.042 Bunder G as Y 50C 6 2.41 0.199 Irradiation 14 2.39
0. 202

WO 2007/117971 PCT/US2007/064911
gamma irradiation sterilization process may be the primary cause of oxidation
by inducing chemical or physical changes in the polyethylene botile.

Example 6: Effect of Sterilization with Ethylene Oxide

Both non-sterilized Rexam and Bunder Glas bottles were sterilized using
ethylene oxide. Stability studies were initiated and ethylene oxide levels
determined to be <1 ppm (under ambient conditions) using a water extraction
test method (ANSI/AAMIASO: 10993-7) by AppTec (Marietta, Georgia).

10  Materials and Methods:

The 2.5 mg/ml alcaftadine solution was used in this study. Botiles were
sterilized using ethylene oxide in accordance with the protocol set forth in Table
3:

15
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process may be th%’rﬁ‘P“ mary cause of oxidation by I'ndycing chergcal .or:
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Stability studies were initiafed anth Behylwniditpxi de llevel s det e6fi’med
to be <1 ppm (under anbi ent clbnditions) kjﬁ ng a water extractLo1 t est
met hod (ANSI/AAM /1SO 10993-17) by AppTé @ Nar et & a, |Geor gi a) 2 HpgioUrs
Materials and Met hods: Therrdngfeitintd —akepfizadi ne sol uti g8 WiRStes
used in this study. Bottles were sterilized using ethylene oxide in
accordance OCOI et 1 or g e 3. 13 VO °
2007/ 11797 P kEResRll o ' g £ 3 ARIRSTRRTS orer det-point 0C
PRECONDI TI ONI NGnitial vacuum Pressure 70 mbarA
Steam injection Pressure 42 mbars
Steam dwell Time 45 minutes
ETO exposure Nitrogen injection 250 mbarA
ETO injection 744 mbarA
Gas dwell time 3 Hours
ETO concentration 800 & 50 mg/l
Gas removal (caiculated) - 75 mbarA
2 nitrogen washes Pressure 75 — 500 — 75 mbarA
1 air wash Pressure 75 — 500 — 75 mbarA
Pressure
Aeration Temperature 40°C
Time 10 days
Results:
The chemical stability results for alcaftadine stored in ethylene oxide
5 sterilized Rexam and Bunder Glas bottles are summarized in Table 4.

24



Terrperature % Rel. Humdity Time Transfer tinme -> sterilizer 40C 60%

.16 hours 45 nmi nutes ETO processing Tenperature Pressure Pressure
Time Nit 67147 él:t ion ETO injection Gas dwell tine ET??T"USZOWOG“”I
concentration (cal cul ated) Pressure Pressure Pressure 45C

Table 4
Time
_ o Sterilization  |(days) _ N-Oxide
Container Description Alcaftadine (mg/mi)
Process at (%)
50°C
. 5 248 0.022
Glass Vials N/A
14 2.51 0.028
. 5 2.46 0.052
Bunder Glas Ethylene Oxide
14 2.48 0.074
. 5 2.50 0.018
Rexam Ethylene Oxide :
14 2.58 0.025

10

15

20

Conclusions: Based on 14 days of storage at 50°C under ambient light
conditions, alfactadine has significantly lower N-oxide levels in ethylene oxide
sterilized Bunder Glas bottles than gamma irradiated bottles. In this study, the
amount of N-oxide formation in Rexam bottles is similar to that observed in the
glass vials (0.025% and 0.028%, respectively) and slightly higher in the Bunder
Glas bottles (0.074%) after 14 days of storage at 50°C.

Example 7: Effect of alcaftadine on mast cell degranulation

The cell stabilization potential of alcaftadine was evaluated using the
RBL-CCR1 (Rat Basophil Leukemia- Chemokine Receptor-1) cell line as a way
of investigating its ability to effect mast cell stabilization. The use of basophii
cell lines to assess anti-allergic drugs for cell stabilization potential is well
established. Physiologically, basophils are similar to mast cells, containing
pre-formed inflammatory mediators that are released through a similar
degranulation process involving IgE cross-linking. Because these cell lines are
readily available, they present efficiencies over conducting stabilization assays
in mast celi lines.

Cultured RBL-CCR1 cells were sensitized to anti-DNP IgE. Following
sensitization, cells were treated with various concentrations of alcaftadine or its
major active metabolite (0.083%, 0.0083% and 0.00083%) or ophthalmic
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vehicle (placebo), and stimulated with DNP and/or MIP-1¢a( Macrophage

Inflammatory Protein-1 alpha, a degranulation enhancer) to induce
degranuiation. A 10x and 100x placebo conirol solution (ophthalmic vehicle
solution) in D-DEM (Dulbecco’s modified Eagle’s medium) was also employed.

Stimulation with DNP-HSA (2,4-Dinitropheny! hapten conjugated to
Human Serum Albumin) alone and MIP-1a alone did not induce significant
levels of degranulation. However, co-stimulation induced a robust
degranulation response. With all three degranulation stimuli, (DNP-HAS alone,
MIP-1aalone, and co-stimulation) the highest conceniration of parent drug,
metabolite, and placebo caused unanticipated and significant degranulation,

In the co-stimulation assay, alcaftadine concentrations of 0.0083% and
0.00083% were superior at cell stabilization compared to co-stimulation control
and negative controls (placebo 10x [vehicle 3.3% in D-MEM] and placebo 100x
[vehicle 0.33% in D-MEM] respectively). This superiority was statistically
significant (p<0.0001 for both concentrations). Treatment with 6,11-dihydro-11-
(1-methyl-4-piperdinylidene)-5H-imidazo[2,1-b][3]benazepine-3-carboxylic acid
(CAS # 147083-93-0) at concentrations of 0.0083% and 0.00083% was also
superior at cell stabilization compared to co-stimulation control and negative
controls (placebo 10x and placebo 100x, respectively). Again, statistical
significance was achieved (p<0.0001 for both concentrations). Treatment with
placebo 10x alone also indicated some stabilization compared to the co-
stimulation control and the effect was statistically significant (p<0.05).

The addition of the alcaftadine or 6,11-dihydro-11-(1-methyl-4-
piperdinylidene)-5H-imidazo[2,1-b][3]benazepine-3-carboxylic acid (CAS #
147083-93-0) enhanced the stabilization effect at the 10x dose level,
demonstrating the positive effect of the test agents at membrane stabilization.
Stabilization was not observed at the 100x dilution level. Overall, the resulits of
this study suggest the alcaftadine and 6,11-dinydro-11-(1-methyl-4-
piperdinylidene)-5H-imidazo[2,1-b][3]benazepine-3-carboxylic acid (CAS #
147083-93-0) are effective membrane stabilizing agents.
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The pharmacological activity of alcaftadine or 6,11-dihydro-11-(1-methyl-
4-piperdinylidene)-5H-imidazo[2,1-b][3]benazepine-3-carboxylic acid (CAS #
147083-93-0) on the human histamine Ha receptor (H4R) was investigated. The

5 H4Ris the fourth histamine receptor that has been identified and it appears to
be primarily expressed on eosinophils, T cells, dendritic cells, basophils and
mast cells, cell types intimately invoived with development and perpetuation of
allergic responses. H4R has been shown to mediate mast cell, eosinophil and
dendritic cell chemotaxis and can effect cytokine production from dendritic cells

10 and T cells. Antagonists for the receptor are clearly anti-inflammatory in vivo
and are efficacious in animal models of asthma and colitis. Alcaftadine and
6,11-dihydro-11-(1-methyl-4-piperdinylidene)-5H-imidazo[2,1-b][3]benazepine-
3-carboxylic acid (CAS # 147083-93-0) were tested using cells transfected with
the receptor for binding to the H4R and for an indication as to whether they

15 were agonists or antagonists of the receptor.

Alcaftadine and 6,11-dihydro-11-(1-methyl-4-piperdinylidene)-5H-
imidazo[2,1-b][3]Joenazepine-3-carboxylic acid (CAS # 147083-93-0) were
prepared at 10 mM in 100% dimethylsulfoxide (DMSO) for the binding assays
and at 10 mM in Na/K phosphate buffer, pH 7.0, for the cellular assays. Cell

20 pellets from SK-N-MC cells transfected with human Hg receptor were
homogenized in 20 mM Tris-HCI/0.5 mM ethylendediaminetetraacetic acid
(EDTA) pH 8.0 (TE buffer). Supernatants collected after centrifugation at 800 g
were recentrifuged at 30,000 g for 30 min. Pellets were re-homogenized in TE
buffer. For competition binding studies, membranes were incubated with 10

25 nM [*H]histamine with or without test compounds for 45 min at 25 °C. Non-
specific binding was defined with 100 uM cold histamine. Ki values were
calculated based on an experimentally determined Kqy value of 5 nM for
[*H]histamine and a ligand concentration of 10 nM according to Cheng and
Prusoff. Seven concentrations of compound were tested spanning 10! to 107

30 M with each concentration being run in triplicate. The triplicates were averaged
and an ICsq (50% inhibitory concentration) curve was generated. This assay
was run twice and the results are reported as the average of the two runs.SK-

N-MC cell lines were created that express a reporter gene construct and the
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human H4 receptor full-coding region. The reporter gene was B -galactosidase
under the control of cyclic adenosine monophosphate (CAMP) responsive
elements. Cells were plated in 96-well plates the night before the assay.
Antagonists were added 10 min prior to the addition of histamine, which was

5 added directly to the cell medium. Forskolin (& uM final concentration) was
added 10 min after the addition of histamine. Cells were returned to the
incubator for 6 h at 37 °C. The medium was then aspirated and cells were lysed
with 25 pL of 0.1x assay buffer (10 mM sodium phosphate, pH 8, 0.2 mM
MgS0Os, 0.01 mM MnClz) and incubated at room temperature for 10 min. Cellis

10  were then incubated for 10 min with 100 pL of 1x assay buffer containing 0.5%
Triton and 40 mM B-mercaptoethanol. Color was developed using 25 uL of 1
mg/mL substrate solution (chlorophenol red B-D-galactopyranoside; Roche
Molecular Biochemicals, Indianapolis, [N). Color was quantitated on a
microplate reader at absorbance 570 nm. For agonist determination a titration

15 of compounds from 107" to 10 M in duplicate were added in the absence of
histamine. The values for the duplicates were averaged and used to calculate
the ECsp (effective concentration 50} for the inhibition of cyclic AMP
production by forskolin. This assay was repeated three times. For antagonist
determination a titration of histamine from 107" to 10 M was run in duplicate in

20 the presence of 1.2, 3.7, 11, 33, and 100 uM compound. The duplicates were
averaged and the ECsg for histamine at each of the different concentrations of
compound were used for a Schild plot to derived the pAz values, which are the
negative log of the concentration of compound needed to shift the histamine
ECso by 2-fold.

25 The alcaftadine and 6,11-dihydro-11-(1-methyl-4-piperdinylidene)-5H-
imidazo[2,1-b][3]benazepine-3-carboxylic acid (CAS # 147083-93-0) were
tested for their ability to displace [°H]-histamine binding to membranes from SK-
N-MC cells stablely transfected with histamine Hy receptor. Competition with
[®H)-histamine indicates that the compounds can bind to the receptor. The

30 binding curves showed that alcaftadine binds to the receptor with an average K;
value of 2.9 uM, whereas 6,11-dihydro-11-(1-methyl-4-piperdinylidene)-5H-
imidazo[2,1-b][3]benazepine-3-carboxylic acid (CAS # 147083-93-0) does not
bind to the receptor at concentrations up to 10 pM.
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To test whether alcaftadine or 6,11-dihydro-11-(1-methyl-4-
piperdinylidene)-5H-imidazo[2,1-b][3]benazepine-3-carboxylic acid (CAS #
147083-93-0) were Hy4 receptor agonists, functional assays were carried out in
SK-N-MC cells transfected with thehuman histamine Ha receptor. The ability of
the compounds to inhibit forskolin-induced cAMP increases was assessed. The
results showed that histamine is an agonist of the receptor and causes a dose-
dependent inhibition of forskolin-induced cAMP levels. However, neither
alcaftadine or 6,11-dihydro-11-(1-methyl-4-piperdinylidene)-5H-imidazo{2,1-
b][3]benazepine-3-carboxylic acid (CAS # 147083-93-0) showed any inhibition
of cAMP levels and therefore neither is an agonist of the Hy receptor at
concentrations up to 100 M.

To test whether alcaftadine or 6,11-dihydro-11-(1-methyl-4-
piperdinylidene)-5H-imidazo[2,1-b][3]benazepine-3-carboxylic acid (CAS #
147083-93-0) were antagonists of the Hs receptor, the ability of the compounds
shift the ECsg of the histamine inhibition of forskolin-induced cAMP increases
was assessed in SK-N-MC cells transfected with the human histamine Hs
receptor. The resuits showed that increasing concentrations of alcaftadine
caused parallel and rightward shifts in the histamine (HA) dose response
curves leading to an increase in the ECs for histamine modulation of theHa
receptor. This effect indicates that alcaftadine is a competitive antagonist of the
receptor. The x-intercept of the Schild plot gives a pA2 value of 5.6, which
represents the negative log of the concentration of antagonist need to induce a
2-fold shift in the histamine ECsp. Theoretically the pA2 vaiue should be equal
to the pK;, which is indeed observed (5.6 versus 5.5). Alcaftadine or 6,11-
dihydro-11-(1-methyl-4-piperdinylidene)-5H-imidazo[2,1-bj{3]benazepine-3-
carboxylic acid (CAS # 147083-93-0) did not cause any shift at concentrations
up to 100 uM, which is consistent with its inability to bind to the receptor.

These results indicate that alcaftadine binds to the Hs receptor with an
average K; value of 2.9 uM. Neither alcaftadine or 6,11-dihydro-11-(1-methyl-4-
piperdinylidene)-5H-imidazo[2,1-b][3]benazepine-3-carboxylic acid (CAS #
147083-93-0) is an agonist of the Hireceptor at concentrations up to 100 M.
However, alcaftadine, but not alcaftadine or 6,11-dihydro-11-(1-methyl-4-
piperdinylidene)-5H-imidazo[2,1-b][3]benazepine-3-carboxylic acid (CAS #
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Mice were sensitized with short ragweed (SRW) in aluminum hydroxide

15  via intraperitoneal administration (Day 0, 7, and 15) and eye drop instillation
(Day 8 and 15). On Day 20, mice were further sensitized with eye drops
containing only SRW. On Day 27, the mice were treated topically with either
5uL alcaftadine or vehicle at 1 and 2 hours prior to challenge. SRW was
instilled topically to both eyes. The expression of these proteins in naive eyes

20 were also monitored. Changes in the expression of the tight junction proteins
Z0-1 and E-cadherin were observed 1-hour post conjunctival allergen
challenge with SRW. The proteins were detected using FITC-conjugated
monoclonal antibodies specific for ZO-1 and E-cadherin and were visualized by
confocal microscopy (Ziess). Naive eyes were from mice that had not been

25 sensitized or challenged.

The naive (no challenge and no treatment) ZO-1 and E-cadherin
proteins showed focal qualitative properties. However, comparing this to
vehicle treated proteins, the vehicle treated proteins showed diffuse qualitative
changes. The transition from focal to diffuse staining is associated with

30 increased permeability of the epithelium. Comparing naive ZO-1 and E-
cadherin proteins with alcaftadine-treated proteins, the results show minimal
difference in qualitative properties. Images of ZO-1 and E-cadherin proteins

showed no or minimal difference between naive (negative control) and
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30 on O et b e
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or Alcaftadine ophthalmlc solution was evaluated to determine if toplcal
6, 11-di hydr o- 11- ( 1- net hyl 4- pi perdi nyl i dene) - 5H i m dazo[ 2, 1- b] [ 3] benaz

epi ne- 3- cartiRatyIENt cadfdegerseary ahess20d Jafe RhaserrieraiHFIam FaE Kea Ha
receptor ('#ﬁ@ 147 ee&eﬁl rgfctcf‘d%é (ﬂan Jé}*ﬁvhﬁsﬁlﬁ‘e b@grﬂe%kggéﬁnﬁé?&%d to

receptor tha noi appears
assess the impact on vascular permeability during the early phase

25 inflammatory response. Conjunctiva was taken at 24 hours, stained, and
assessed for presence of neutrophil and eosinophil infiltration to evaluate late
phase anti-inflammatory activity.

All mice were sensitized with short ragweed (SRW) in aluminum
hydroxide via intraperitoneal administration (Day 0, 7, and 14} and eye drop

30 instillation (Day 8 and 15). On Day 20, mice were again sensitized with eye
drops of SRW.

On Day 27, two topical administrations of the clinical dose of alcaftadine
2.5 mg/ml or vehicle were instilled at 1 and 2 hours pre-challenge. Alcaftadine
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in 96-well ttéaatreﬁtgttmﬁewéﬁe dshpdredildn@ T8yt arfpag s s condigereddsd

10 mn prior to thé addition of histam ne, which was 5added directly
to the cel Ibevgl@tistinallpsigniltant. (5 pM final concentration) was added 10

ft th
Mhcubator for 6 Herp W o SaREhg Bielice bBlen b NBE Bty (o
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Col or was usi ng
vehicle treatment (Group 4) and alcaftadine treatment (Group 3) {p < 0.05)

groups with alcaftadine successfully preventing vascular leakage compared to
vehicle. As expected, there was a significant difference between the negative

30  control (no challenge group-Group 1) and untreated but challenged group
(Group 2). Alcaftadine (Group 3) did not prevent eosinophil or neutrophil
recruitment compared to controls.
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to the pKi, which is indeed observed (5.6 versus 5.5). Alcaftadine or
6, 11-

25di hydr YR A EL hy! - 4- pi per di nyl i dene) - 5H i mi dazo[ 2, TCHPAEEHA e
ine-3- carboxylic acid (CAS # 147083-93-0) did not cause any shift at
concentrations Lﬁ%tieﬁtslﬂgré)ﬂfﬂatéﬁllgfbdsﬁd%ﬂﬁo ?B%‘bpmhtahnfcts%luﬂb?'%' ofig ¥1-

to bind to the receptor ese results indicate t
al caf t adi néitydids! 1@ -mieghyHd4piperstinylislena)-bhi- lafndm;?dgb][iﬂbenammn@ﬁ 2.9

h £1 adi di hydro-11-(1 - -4
Sopi per i nyereels 2814 Prlhugnfos’ BiF sfadtalsel B Rea bty wesnci o
(CAS # 147Qf33e85edprd-Sosd) angiomps! 061 11 &, BA3r ec@ g or2, ahd 18 hour post

concentrations up to 100 pM However, " al caftadi ne,” but not
al caft afi nén@qi|C@t|qmmtll|¥@imnoor11ayqon@tang|sezqfen Plasma concentrations of 6,11-

P S R LSRR L R

is an ant ag@m@tyllofactmmahheachéd Smmapmly-lénﬁeleemwtd\bélbw&h&llowaﬂ lir it
of 2.9 pMand pA2 val le 9: Effects of

al caf t adi né’f&ﬁlaﬂﬂfécatﬁﬂdQﬂ 99/”@#) Rohd Uﬁb‘ﬁ Ve @56}9 tMean Gmagyalues of

i nvesti gat of
conj uncti V%.i%%ngh Pb@%%%hﬁ:%?ﬁhpﬁgﬁg)?%s?fg% %PQPL@?%%%@@{
juncti 6f prooheensaiZDslwasd. X3 cgddileri n (an i nduction for E-cadherin
and qualitative change-fromfocal to diffuse for ZO- 1) were eval uated
foll owi ng specific conjunctival allergen 10 chall enge. These changes
are associat ed Wridedfholdiideire G REEMRRRI batehl abBIRaBBAI 47 plbRatiBAC
ot her epithelial tissues IS in vivo experinent ‘exam ned at

ef f ect al cafiteddirsiescribgd cathiadotuthent iathiesebylinenthb@atedurysreference.
pre-chal I enge) had on the nodul ation of these proteins. Mce were
sensitized with short ragweed (SRW in alum num hydroxi de 15vi a

i ntrapepit oneal mi@ersksarerdahltﬁ@ aﬁtm rdciatetflafl Rhmershseottaridie@aind
instillation (Day 8 and 15). , mce were further sensitized

with eye dropdifiediiansieambe mﬁqe @Fm poefepieg embodinents obthednuentiong

e

expressi on spfnttdie}se inveption N is rtheae»fereemﬂ@na@d weateh@bppended tiaims cover
Changes in the expression of the tig unction proteins ZO-1 and

E- cadherin aﬂe‘?@ho%%é‘fa)%@lt VEriRSigns ;§’§§c@” jruifetirusspidt frd geere Abineenge
with S Thée teins were detected using FITC conjugated nonocl onal
ant i bodi es speC| ic for ZO-1 and E-cadherin and were visualized by
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confocal mcroscopy (Ziess). Nave eyes were fromm ce that had not

been 25sensitized or chall enged. The nave (no chall enge and no
t r eat menWO 2@7A18AH E- cadherin protei ns showed focal quiFT/USA0PT/R64911
properties. However, conparing this to vehicle treated proteins, the

vehicle tr s showed di ffuse qualitative changes. The
transiti on%%ﬂ??@@@&t’% di ffuse staining is associated with

30i ncr eased. per pegetidd of tedatingeorqirevéetinganclitioaisymptormeiecuds) dlleagyl
E- cadherin proteins with al caftadi ne-treated the results

€ e : roteins,
show mi ni mEPMPrisMEr B IIStArngfa th%@y%f%pab@pttap%%fe@tw&g?@ow %0 1 and

E- cadherin tNS 10 | YeRY e
(negative ggir']at‘?ttrag'rgés,g%%ﬂ%ag%@ﬂﬁ??gb%%%ggg\gggﬁ% al cé-?tt%\gdi ne
t r eat mehit , sohviates, pposmeonphas, proedireigs, anchixdiresitheteodi f f erence with
vehicle treatnment. These results suggest al caftadi ne maintains the
integrity of conjunctival epithelial tight junctions (typified by
focal ZO 1gexpr aggiABhodNst ddif PilheréiRandioedis bhieryyat diekadherin
expression nornmally observed follow ng specific conjuncti'val allergen
chal | enge. cBrpmptiatid0: Effect of al caftadi ne on vascul ar | eakage and
cellular infiltrates Allergic inflammation can be separated into two
di stinct phases, the 10 early phase and the | ate phase. The early
phase ipf| @mmat qme hemReNSTIFRT Y iwheréipi sHid clirbal®ynistoBis isefstéd from
degranul ati on and is characterized by vascul ar endothelial cell
gapi ng and thegreupecqnsisiingseiqulargichifigd oculerirednessnsweling gifiiae gyelids,

degr anul at (DR ea ita g P BB gy, Sss ot tbft it gt nosal
infiltrat eprddiseesi/parie brurdsdambstaasymg.l s) . Both eosinophils and

neutrophils are known to have a profound effect on exponentiating the
| ate phase of the inflamatory response. Upon arriving at the site of

anti m aPobal | AtEareriine! FfET AL Ay PRUPH SREANTS Ssdlet g

but, in the case of severe or chronic inflanmmuation, damage 20
surroundi ng. tissues and cause further release of pro-infla t or
medi ators. 5 TG BEMOSeTRAGHAMRETRNSAS Cl ek Rom i QR dopgess-
determne if topical treatnment could reduce early phase and late
phase allergic inflammtion in a murine nodel of allergic

conj uncti vig.i s. TheametBidielf dyien I daitlerecomagrizing treating os esyventing iatjeast
on vas ul ar, pennea ility during the early phase 25 inflanmatory

r esponée. | GRS §3éfnaﬁ§“‘°t'aken at 24 hours, stained, and assessed
for presence of neutrophil and eosinophil infiltration to eval uate

| ate phase anti-inflammtory activity. .
7. The method of claim 6 wherein said at least two clinical symptoms are

ocular itching and ocular redness
25 8. The method of claim 1, further comprising treating or preventing at least
three clinical symptoms selected from the group consisting of ocular itching,

ocular redness, swelling of the eyelids, chemosis, and tearing

9. The method of claim 1 wherein effective amount is less than about 0.25

30 mg to greater than about 0.015 mg.

10. The method of claim 1 wherein the effective amount is between about
0.075 mg and about 0.125 mg.
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All mce were sensitized with short ragweed (SRW in al um num

hydr oxi de via intraperitoneal admnistration (Day 0, 7, and 14) and
eye drop YORMSHLThti on (Day 8 and 15). On Day 20, ni cePGEPE204¢BG4A11
sensitized with eye drops of SRW On Day 27, two topical

adm ni strations of the clinical dose of alcaftadine 2.5 ng/m or
vehicle were instilled at 1 and 2 hours pre-chall enge. Al caftadine
WO 2007/ 11797 1PGheTmedd /afGfelil 1 contbrieiiy adrinistedngdnigtiesties athount of
topically at a 5pL saturating dose as treatnent arns based on a

randoni zat BRT@EHE. The treatnent arns were as fol | ows: 1.
Negative Control. Sensitized, No challenge, no treatnment (negative
5control) (N=12) 2. Sensitized, Challenge, no treatnent

(positiye dantr dhe rhskhta)of claim 11 wher@n eébeetve bremint Ghiad iveregegbout

al caftadin ng/ re t (N=10) 4. Sensitized,

Chal | enge, %\fﬁﬁsmgea'ﬂ @é\%@ﬁ%&&ém 10 Vascul ar | eak was determ ned
by nmeans of Evans Bl ue Dye Extravasation follow ng allergen chall enge

for N=6 animals except the alcaftadine treatment arm where N=4
ani mal s werld@. sadhefietdaofdlaies1 tavhereio theieffecivelamoudiisi bejwerks less

procedure) ., The tre nt . gr oups re.co sing T-test and

p<0. 05 was ﬂ&%gpﬂlétr@ége{]&g [t)cggge[ag ﬁ&%P@QQ%ntf1§g'?ﬁi cant. Dissection was
perfornmgd on the 15remaining animals, N=6 per treatnent arm 24 hours
post-conjunctival allergen challenge (CAC) to assess eosinophil and
neut r ophi | Téecr dihenagthdadoftahaing d1 whesein the elinicehsyraplosu issoauéardtching.
processed either as frozen or plastic blocks prior to sectioning on a
m crotone. The nunbers of eosinophils and neutrophils were determ ned

both by |i gl niTtieosetid off cl&iens avherein&he slinicabsyrapiom Beculdr retnbys
i mrunohi stochem stry using cell specific nonoclonal antibodies. The
treat nent groups were conpared using T-test and p<0.05 was consi dered

to be atiqgtic : WEE e
bet vieen >t he SKegat Ky EC LR ¢ e ! SR ATprithd L B8lod 6P Blayonting oF e
Chal | enged tiotclinital sahpibnis> oup 2) group. 25 However, as expected,

there was a nunerical difference with G oup 2 having higher scores of

vascul ar |l eak. There was a significant difference between the vehicle

treatment (4@ oupy) m%ﬂﬁbc%@éi?@?é P\fhéréiﬁaéaﬁ@ B 16t Wclﬁ)icélfkgg HofR)are

groups with al caftadi ne successfully preventing vascul ar Kage

conpar ed t ®ouldniiiching #d egyectashesshere was a significant difference
bet Weeaot he negative
18.  The method of claim 11, further comprising treating or preventing at
least three clinical symptoms selected from the group consisting of ocular

itching, ocular redness, swelling of the eyelids, chemosis, and tearing

25 19. A method of treating or preventing a clinical symptom of ocular
inflammation, comprising administering to the eye of a patient an effective
amount of alcaftadine, its pharmaceutically acceptable salts, its N-oxides,
hydrates, solvates, polymorphs, pro-drugs, or mixtures thereof.

30 20. The method of claim 19 wherein said clinical symptom is selected from
the group consisting of ocular itching, ocular redness, swelling of the eyelids,
chemosis, tearing, and nasal inflammation, nasal congestion, rhinorrhea,
pruritis (nasal and ear/palate), and sneezing.
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30 control (no challenge group-Goup 1) and untreated but chall enged
group (Goup 2). Alcaftadine (Goup 3) did not prevent eosinophil or
neut r ophiWO P¥EALI hent conpared to control s. ReR@l HpH§7/064911
vascul ar | eakage, the typical induction of vascul ar | eak was not
observed in Goup 2 (Challenged and untreated). However, al caftadine
did significantly inhibit vascular |eak follow ng CAC as conpared to
m ce treat@d.w fThewabihodeofadlaime19 Reieesin @aicdbliecal aympismfis acular échings
studies, the low | evel 5of vascular leak in Goup 2 is atypical and
is nost likely due to experinmental error associated with in vivo
experi ment Th

el 5 15 uppary SO SRREED ok R el ol el 2y bR RRuler PERes
conj uncdi val allergen challenge nodel . In the eval uation of

between 1 hheodrevasaieg et 14Tt beFlY aPmiable sl es
as expect egwo HINRYES méﬂ)n’ﬁshe dose used, al caftadine does not i nhibit

eosi nophi | or neutrophll recruitnent in the | ate phase response, in
t he murine nDdeI of allergic conjunctivitis follow ng allergen

ol caf ¢ adi nélar o DeghPRReRTgn i e EmBhiahd by & ekl "
conj ungpi vadasitheegdinicahsymptges stlesretomithe doesp botsistineal odudar
i nhi bit eosi noph| | or neutrophil recruitnment in the | ate phase

response, iiNiGeORYIAr FRANASGeFWBNINGIOf &1gyeirelissn FaRmopis: 8nd t?%!rlgovm ng
all ergen challenge in sensitized mce. 20 Exanple 11: System c Levels
of Alcaftadine in Patients Patients were bilaterally dosed with
0. 25% opht 128. m dheonethoansf adinmal @ afHeadinredfdctive aencamt alystweBhdeps tam

| evel s of those pat| nts s assess re-dose, ,and 0.25, 0.5, 1,
1.5, 2, 3, AOUE7.1gu0/g pesda yf@dré%ﬂu?%gygmcﬁ%ﬁﬁyon instillation on

days ong and seven. Plasma concentrations of Al caftadine 25reached
Crna), rapidly and declined to belowthe lower limt of
quanti fi catZGon GOleonettg:’dm‘ Qlaiby‘lswmaneim tpe stffedtied agountsrbalwaenJesaues

(hi ghest v p e quite low, nean of

0. 051 ng/ nt %@tsqrzg &P tﬁg{}rﬁﬂ %?%Qﬂg MBhe maxi mum pl asma
concentrati ons were | ess than 0.12 ng/nL for all subjects. 30 Exanple
12: System c Levels of 6,11-dihydro-11-(1-nethyl-4-

pi per di nyl iene)Trermethatheiogiaim 18 cpa]irisingegministerisa ep eifpctive agaunt af

Pati en tients were bilaterally dosed with 0.25%
opit hallh c AFTAYHs of 6, 11-

di hydro 11- (1- et hyl - 4- pi per di nyl i dene) - 5H i m dazo[ 2, 1- b] [ 3] benazepi n
-3- carboxylic _acid for seven days. The pl asna IeveI s of those
pat ients -asskeswethndoiriaim 24 herepgeiastive amountds less than ﬂb‘)@t 085

12, and 18 tillation on days one and seven.
(180 P BRReR o A

Pl asma con ns o

25 29. The method of claim 27 wherein the effective amount is between about
0.075 mg and about 0.125 mg.

30. The method of claim 27 wherein the clinical symptom is ocular itching.
30 31. The method of claim 27 wherein the clinical symptom is ocular redness

32.  The method of claim 27 further comprising freating or preventing at least
two clinical symptoms.
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di hydro-11-(1-met hyl 4

pi perdi nyl i dene) - 5H i m dazo[ 2, 1- b] [ 3] benazepi ne-3- carboxylic acid

r eacheac¥2@#Y97bpi dl y and declined to bel ow t he | owePCT/IRP7/M911
gquantification (0.1 ng/nL) by 12 hours post dosing. Mean Chax val ues
of 3.228 ng/nL on Day 1 and 2.715 ng/niL on Day 7; the nmaxi num pl asma
10 concentrations was 7.23 ng/nL. The entire disclosure of each
patent, paB8nt dpelrmethiodaf,claimd3d wblereintsaithatletsdtwar clihicad isyimgpdorns are
this docunent is hereby incorporated by reference. 15Those skilled in
the art wi PCUlghHFRROATE QHES 9GREPBUSs changes and nodifications can
be made to the preferred enbodi nents of the invention and that such
changes and nodi fications can be nade wi t hout departing fromthe
spirit Bf de i Mhemethod dftclais 27 Hertbéocmmp'ri%gr’imﬁngMtpremti@g;ﬁnded

clains cover all such.e U|va ent var as fall wi.thin the tru
STt oo Hasd reRitiice TSRl sRClASR e Spdh polbidid'af SuddF
of treati ngchin Pbéﬁﬂ@ﬂ?édﬁbs@ @hélﬂh@@ftl%@%l@é‘ @ﬁerﬂ@gi‘saéné‘kéaﬁ*fr@y
conpri sing adm nistering to the eye of a patlent an effective anount

of alcaftadine, its pharmaceutically acceptable salts, its N oxides,

hydrates B80! Y R B A A B R el el
conj unggi vivitrsoculér Alefgg oreeliad irffantrhation @Mﬂéﬁg@Mh&t@ingﬁmab eye
synptomis selected fromthe group consisting of ocular itching

ocul ar r edféapationérniatigoiye amousyef Algattadinentss Parpacautisgly afesniaRs)
fl t I I
01} et Qs R oAR00 LA BB, LA ASmoRASELIUHGE B pres,

said clini (tlaéresf/rrptom i's ocul ar itching 5. The met hod of claim
1 wherein said clinical synptomis ocul ar redness. 6. The
nmet hod of claim1 further conprising treating or preventing at | east

20 twoq jecal ﬁ?é”ﬂ%m&i of fain 85 Wﬁ?ﬁﬁé&&n@cﬂa ‘ggﬁfﬁérﬂ i§ 3bkchld

| east tvvo clinical synptons are oc I ng an redness
258. The netftooo thod gu:le corsjstingrafhvascolanieeaksgeaga tredwcttiongn tine prtegrdp tof the

at least three c eI ected fr.om onS| t|n
of ocutar  (ECBMNRVAGRINERA B, MciBs AR HEYER o oo Bl SpferiSr. 2Bimbarts
and teari ngg|| degradationle met hod of claim1 wherein effective amount
is less than about 0.25 30 ng to greater than about 0.015 ny.

20 37. The method of claim 35 comprising administering an effective amount of
alcaftadine.

38. The method of claim 37 wherein effective amount is less than about 0.25
mg to greater than about 0.015 mg

25
39. The method of claim 37 wherein the effective amount is between about
0.075 mg and about 0.125 mg.

40. A method of treating or preventing a nasal symptom of ocular allergy,
30 comprising administering to the nose of a patient an effective amount of
alcaftadine, its pharmaceutically acceptable salts, its N-oxides, hydrates,

solvates, polymorphs, pro-drugs, or mixtures thereof.
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10. The nmethod of claim1l wherein the effective anobunt i s between
about 0.075 ng and about 0.125 ng. WD 20071117971PCT/ US2007/ 064911
11. The mdYGdP73179¢1 ai m 1 conpri si ng admi ni stering an ef PEtUPIPR7A4HUINt
of alcaftadine. 5 12. The nethod of claim 11l wherein effective anount

s Dethecr o . QL8 i Al RO ot i i Ao B IR |

claim 1l whefein t1ve ahou ess than

nmg to greakelectdibfiombthetgroud tonsigting 6f ndal iffteenmeatibodhadal coagestibh,
wherein the clinical S){ﬁ'pt omis ocular itching. 15. The method of
clai m 11 whdiPeirhegneasdl PRirdis, 289 $pEBANGs ocul ar redness 1516. The

met hod of claim 11 further conprising treating or preventing at | east
two clinical synptons. 17. The nethod of claim 16 wherein said at

| east t&Ho dRini dhle rmginodasfeclainmed b furthear conglrising wedtinrat prevestimg atle26t
18. The method of claim 11, further conprising treating or preventing
at |east tHVeOaEH| W@%@W]%‘i@y'sel ected fromthe group consisting
of ocular itching, ocular redness, swelling of the eyelids, chenosis,
and tearing 2519. A nethod of treating or preventing a clinical

synpt om of 43cul dheimethaxnaitdlam 4 t comprisinggadrdimisierdng an wgfective amoapbof
of a pati eréi %1% effective anount of alcaftadine, its pharmaceutically
accept abl e 1 anq't s N-oxides, hydrates, solvates, polynorphs,
pro-drygs, or mxtures thereof. 30 20. The nethod of claim 19 wherein
said clinical synptomis selected fromthe group consisting of ocul ar

itching, oddhar Thednetwd &faiain 43 vdereinefiegive amounhisisss §an abputiy25
q e . . . i
and nasa 'nﬁ;gﬁ g‘fa?@;a&]%q@ﬁ”%ﬁ't Of‘(ﬂ%grﬁa'_tl on, rhinorrhea, pruritis (nasal

and ear/ pal eezl ng.

45.  The method of claim 43 wherein the effective amount is between
15 between about 0.075 mg and about 0.125 mg.

46. A method of treating or preventing a clinical symptom of ocular allergy,

comprising administering to the eye of a patient an ophthalmic composition

comprising aléaftadine, its pharmaceutically acceptable salts, its N-oxides,
20 hydrates, solvates, polymorphs, pro-drugs, or mixtures thereof.

47. The method of claim 46 wherein the ocular allergy is allergic

conjunctivitis.

25 48. The method of claim 46 comprising administering an ophthalmic

composition comprising alcaftadine.

49.  The method of claim 48 wherein the ophthalmic composition comprises
from about 0.005% to about 10% by weight of alcaftadine.

30
50. The method of claim 48 wherein the ophthalmic composition comprises
from about 0.2% to about 0.35% by weight of alcaftadine.
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WO 2007/ 117971PCT/ US2007/ 064911 21. The nethod of claim 19 wherein
said clinical synptomis ocular itching 22. The nethod of claim 19
wher ei n 39 01117 kal synptomis ocul ar redness. 5 23.POHESHET g lof
claim19 further conprising treating or preventing at |east two

Linical La ' e
freating of r edorTEloS BATELES rfier SR aid B pE U ERg pLl s
fromthe gtedplicieakssghptognsodf autldredlierd ¢ belegtedoearnahe gesleesnsisting of ¢fg

of the eyelids, chenosis, and tearin 25. The nethod of c]aim 19
wher ei n_ef PEHEF EN R ARHIET Etepnoellag 9? Hepyelsuenemaesiggiergngesndiay

and about ﬁaéalﬁﬂﬁé‘rﬂ{rpﬁfgndg%isalJc%nlgéétioﬁr Wﬁin@ﬁ%@%dnggeﬂ?r%ﬁg,%%r &l n

the effective anpbunt 1's befween Fess t’han about to greater

t han abbut péurts ang.sn2ézinfhe nmet hod of claim 19 conpri sing

adm ni stering an effective amount of 20al caftadine. 28. The nethod
of claim 27 wherein effective amount is | ess than about 0.25 ng to

: o : ; . .
greater thap abey ophtRdiniEBompositidn c%@n@@@%aﬁﬁdﬂealtﬁ?ﬁérqggé%cﬁlly

the effective anount I s between about mg and abo
30. The net lacdepibls sdlis, #F Nrhxides nhydrates| Bolivetds, olymarphs.soroedrligs, or

itching. 30.31.Th od of claim27 wherein the clinical synmptomis
ocul ar redﬁ'é'éé”r%%ﬁ"ﬂ?%é nmet hod of claim 27 further conprising treating

or preygnting at least two clinical synptonms. WO
20071117971PCT/ US2007/ 064911 33. The nethod of claim 32 wherein said
at | east tws-cl ilhecnhtrgimie sampgapition of claim 52, further comprising a vehicle.

54.  The ophthalmic composition of claim 52 comprising alcaftadine and a
pharmaceutically acceptable vehicle.

15
55.  The ophthalmic composition of claim 52 wherein the ophthalmic
composition comprises from about 0.005% to about 10% by weight of
alcaftadine.

20 56. The ophthalmic composition of claim 52 wherein the ophthalmic
composition comprises from about 0.2% to about 0.35% by weight of
alcaftadine.

§7. A Kkit comprising an ophthalmic composition comprising alcaftadine, its
25 pharmaceutically acceptabie salts, its N-oxides, hydrates, solvates,
polymorphs, pro-drugs, or mixtures thereof contained within a container

prepared from a pharmaceutically acceptable packaging material.

58.  The kit of claim 57 wherein the ophthalmic composition is in the form of
30  an ophthalmic solution or suspension.

59.  The kit of claim 57 wherein the ophthalmic solution comprises between
about 0.1% by weight and about 0.4% by weight of alcaftadine.
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ocul ar itching and ocul ar redness 534. The nmethod of claim 27, further
conprising treating or preventing at |least three clinical synptons
sel ect ed 969ﬁ7flh'é’7group consi sting of ocular itching, oRGl’HP20PHGEYs,
swel ling of the eyelids, chenpsis, and tearing 35. A nethod of
treating or preventing a mechanistic synptom associ ated 10w th ocul ar
all ergy or ocular inflanmation conprising admnistering to the eye of
a patient #&0.ef fidetkivel caioud wiferaindhé phdrmeaceiticallp lrecepiable paciagyng
acceptable salts,. its oxi des, hydrates, solvates ol ynor phs,

or o dr ugs, TG CHRKE PR SETRLY RERthMensor Righ dRasRe Ol 35 wher ei n
sai d nmechanistic synptomis selected fromthe group consisting of
vascul ar | eakage, a reduction in the integrity of the conjunctival
epi t hel dal &li. ghtThedsitef dais) S8wddraini said cbnlaireriis steritized pitorgthyade mast
cell degradatjon. 2 7. The method. of claim 35 conprising

i n st er CRBer dite M AR ST ne B8, The et hod of
claim37 wherein effective anount is |ess than about 0.25 ng to
greater than about 0.015 ng 25 39. The nethod of claim37 wherein
the effectibde afomethodobeegiingrorprenenin®zzlivgabsimatosues oculasalirjgy,

i eray. soorbr Al aRling TR he B2 TSR AT YRR dhodfio e,

ef fect ige ammpyunafofal caftadine, its pharmaceutically acceptable
salts, its N-oxides, hydrates, solvates, polynorphs, pro-drugs, or

m xtures thereof. WD 2007/117971PCT/ 1182007/ 064911 41. The met hod of
cl ai m 40 wherein the nasal synptqupf allergy is selected fromthe
group consisting of nasal inflanmatigm\nasal_congestion, rhinorrhea,
nasal pruritis, and sneezing. 5 42. Nf claim 41 further
conprising treating or preventing at nasal synptons of

al |l ergy.

CO5H
Formula I,

its pharmaceutically acceptable salts, its N-oxides, hydrates, solvates,

15 polymorphs, pro-drugs, or mixtures thereof.

63. The method of claim 62 wherein the ocular allergy is allergic

conjunctivitis.

20 ©64. The method of claim 62 wherein said clinical symptom is selected from
the group consisting of ocular itching, ocular redness, swelling of the eyelids,
chemosis, tearing, and nasal inflammation, nasal congestion, rhinorrhea, nasal
pruritis, ear/palate prurtis, and sneezing.

25 65. The method of claim 62 wherein said clinical symptom is ocular itching

66. The method of claim 62 wherein said clinical symptom is ocular redness.
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43. The nmet hod of claim 41 conprising adm nistering an effective
anount of alcaftadine. 10 44. The nmethod of claim43 wherein
ef fecti vAVRAWIALTHE | ess than about 0.25 ng to greater PGREESHBHEI911

0.015 ny. 45. The nethod of claim43 wherein the effective
anount is t we
A net hod o? ?t r egﬁﬁﬁe@?@ﬁ?\}%ﬁ?. ngu®68@n, ca @Q@ﬁnoroﬁgfb%gn@ at 8st

al l ergy, cownprelisicabsyraptionisstering to the eye of a patient an
opht hal m ¢ conposition conprising alcaftadine, its pharmaceutically
acceptable salts, its N oxides, 20hydrates, solvates, polynorphs,

pro-drugs, gar ”"I*ﬁ%%@ﬁo'drﬁrc%iﬁw 676&1?19@?1%35835“%@ PENC%I éHI@ Sldfe
SR E i

the ocular allergy 1S allergic conjunctivitis. 25 48. T

cl ai m 45 coeplar dichipgaahd odwsaremredngssan opht hal m ¢ conposi ti on
conprising alcaftadine. 49. The method of claim48 wherein the
ophthal mi ¢ conposition conprises from about 0.005%to about 10% by

vei ght of ggcaf tgi Rethodbf Pilm g@efuﬁﬁéh@&n fisihteBting dMiﬁé\%rﬂln
P

opht hal m ¢ conposition conprises from abou % to about 0.35%
wei ght of é&aﬁmraamhelcal SYNREOTS &elegteﬂﬁmmtﬂsa@mummatmgqfom

Too ol i ni cAPRpnBEdREes sy PR ofhg 8l ahRrifdied ey, |

consi stpgng of of ocul ar |tch|ng, ocul ar redness, swelling of the
eyel ids, chenosis, teari and nasal |nflannat|on nasal congestion

r hi norrhea 70nasgheﬁﬂ§qul @c claigt 6%&@(@@3‘?&9#1@ ﬁﬁm%tﬁ l§ﬁ§éfﬁrh§b0Ut@25
An opht hal W]c(g\ g%‘?&’t’h b%?lfrarq,lsj rtagt al caftadine, its

phar maceut i acCeptable “sal s N-oxi des, hydrates, solvates,
pol ynor phs, pro- dr ugs, or m xtures thereof. 53. The ophthal mc

corrp05|t|on of ¢laim further_caonprisjn vehicle. 54. The
opht hal mi ¢ ‘denpd$i&g QSifOfcql%l'm@%Z" ﬁ'ﬁr*%%cﬁ‘f%ﬁm%}m ﬁéb%{w&ea about

phar mageut i 55. The ophthal mi ¢ conposition
of cl aﬁrgn Sg%%%gl n Ega@ﬂp{ﬁt ﬁal n%rrc conposition conprises from about
0.005% to about 10% by wei ght of al caftadine.

72.  The method of claim 62 comprising administering an effective amount of

a compound of Formula I1.

20 73. The method of claim 72 wherein effective amount is between about
0.075 mg and about 0.125 mg.

74.  The method of claim 72 wherein the effective amount is between less
than about 0.25 mg to greater than about 0.015 mg.

25
75.  The method of claim 72 further comprising treating or preventing at [east
two clinical symptoms.

76. The method of claim 75 wherein said at least two clinical symptoms are
30 ocular itching and ocular redness
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20 56. The opht hal mi ¢ conposition of claimb52 wherein the ophthalmc

conposition conprises fromabout 0.2%to about 0.35% by wei ght of

al caf t adi\W@. 208782797 kit conpri si ng an opht hal mi ¢ conposPETHA2007/064911
conprising al caftadine, its 25pharnaceutically acceptable salts, its

N- oxi des, r at ; y. Q- dr ; ]
t her eof co%i ne V\Ilm?’ ﬁédﬁﬁ@gw{? Z?h@'ﬁr)trh%? g%’é@é‘g'”gr%@rﬁ% Qggﬂaénrerg%ﬁjﬁs%tal |y
accept abl e |pastthgienginica syimgtoms 8eletied from the grbap wobSistpotoculahe

opht hal m c ositjon is in the form of 30an ht hal m ¢ ,sol ution or
suspensi on.E88, Op(ar gednesis, swalipgss e ey Eids. CHEMSSIR RAFHFETSI ut i on
conprises between about 0.1% by wei ght and about 0.4% by wei ght of

al caftadi ne. WD 2007/ 117971PCT/1JS2007/ 064911 60. The kit of claim59
wher ei n5t he&harAawdbed ohiregting oeptevehting aciiagiahgympatom ohbcilgr | ow

density pol.yet hyl ene or hi.gh depsit ol hyl ene. 561. The kit .of

cl o m So” witfameERs SomrtEnacenoislerdiy baREn el anescide
prior of fidrmégntiftdcsrapOuibt hatniile IBdsPhapMaceutidly adcBplabrdsalts, its
treating or preventing a clinical synptom of ocular allergy,

conpr i si ng Nr@ideiss hediakrs, t5olvates, dpd/raerpaspata-dingsanr epfteeas theregtount
of a 10 cofrppound of CO2H Fornula |11, its pharmaceutically
acceptable salts, its N oxides, hydrates, solvates, 15pol ynorphs,

pro-drugs, 7. mMRigmeshddef elaim 783vherbin swid latitical syehgiom BXeaMwee iftom
the ocular allergy is allergic conjunctivitis. 20 64. The net hod of

claim 62 \/\HB?QVQU%QP@@%W%P Qgular;ithtingn QoA dedaes Wiﬂ&‘l’féhgr&yﬁﬁdss
consi sting c@fen?&éi'é,al%ar‘iﬁ@'ﬁ naég;ﬁ'iﬂf%rmﬁﬁﬂﬁﬁ,sr‘f‘asaf%ﬁéé&%nofhiﬁ&‘?hea
ng, an I'nfl'ammat I o,

eyel ids, chenosis,’ tear nasal nasal congesti on,
r hi nor r hea,proets{ngzaliand ieq;/petaté pahdtsmepeingt i S, and sneezi ng.

15 80. The method of claim 79 further comprising treating or preventing at least

two clinical symptoms.

81.  The method of claim 79, further comprising treating or preventing at
least three clinical symptoms selected from the group consisting of ocular
20  itching, ocular redness, swelling of the eyelids, chemosis, and tearing

82. The method of claim 79 wherein the effective amount is between less
than about 0.25 mg to greater than about 0.015 mg.

25 83. The method of claim 79 comprising administering an effective amount of

a compound of Formula Il.

84. The method of claim 83 wherein effective amount is less than about 0.25
mg to greater than about 0.015 mg.

30
85. The method of claim 83 wherein the effective amount is between about
0.075 mg and about 0.125 mg.
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2565. The net hod of claim 62 wherein said clinical syrrptom i's ocul ar
itching 66. The nmet hod of claim62 wherein said clinical tomis
ocul ar r &Y 2007/ 117971PCT/ US2007/ 064911  67. ’ﬁ&“ﬂ%ﬁ“?ﬂfl
claim62 further conprising treating or preventing at I east two

clinical sygptOffg méﬁochﬁ’fgoéJﬁ'f 89 urfler Comtohshi %’% i Or 5@@”%%%?%%%’[6

two clinical synptons are I t ching 'and “ocu rednes

met hod of d¢Wwaiciiniéadl syopliohes. conprising treating or preventing at

| east three clinical synptons selected fromthe group consisting of
ocular itching, ocular redness, swelling of the eyelids, chenpsis,

and tearingz10 T mm%drmtdmﬁw 86 WHeRbi s8R uhResi APt sy mpATRYS e

Is | ess than about O. ng to greater than about O.

The netﬁodooﬂladflitahmg@d/mﬂér rednees ef f ecti ve am)unt |s bet ween about
15 0.075 ng and about 0.125 ng. 72. The method of claim62
conprising adm nistering an effective anount of a conpound of Fornul a

1. 20 73. gghe meichadtheld ¢l ckim 8’3 oFBeetompFisiagtiraeting o Phévertingedtneen
about 0.075 m% and about 0.125 . 74. The nmethod of claim 72 wherein

the ef f ect igastdmeeralinical senRMS se@@tqua@metb@@m@ 0BN§igfingOiP@Heler

than about ﬂ?h% o of8ar fiinekR: n\ggfﬁn tlﬂfég gt%llo‘[% ghdbeis! Hlﬁa tﬁgérl

conpri sing I'ig or prevé I'ng”a clrrnrea
76. Thé¢gnet hod of claim 75 wherein said at | east tmo cllnlcal
synptons are 30ocul ar itching and ocul ar redness

2007/ 11797 BPCT/ P RbeLsaatngorprevaBitbha %@Cf@néﬁt}ﬁ Syptp(} ggraciated
conpri si ng if£EL 8% IRrg P bF YELF Milafimation comprising administering to the eye

of a patient an effective amount of a compound of Formula I, its
pharmaceutically acceptable salts, N-oxides, hydrates, solvates, polymorphs,
15 pro-drugs, or mixiures thereof.

90. The method of claim 89 wherein said mechanistic symptom is selected
from the group consisting of vascular leakage, a reduction in the integrity of the
conjunctival epithelial tight junctions, and mast cell degradation.

20
91. The method of claim 89 comprising administering an effective amount of
a compound of Formula II.

92. The method of claim 91 wherein effective amount is less than about 0.25
25 mg to greater than about 0.015 mg

93. The method of claim 91 wherein the effective amount is between
Ibetween about 0.075 mg and about 0.125 mg.

30 94. A method of treating or preventing a nasal symptom of ocular allergy,
comprising administering to the nose of a patient an effective amount of a
compound of Formula ll, its pharmaceutically acceptable salts, its N-oxides,
hydrates, solvates, polymorphs, pro-drugs, or mixtures thereof.
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| east three clinical synptons selected fromthe group consisting of

ocul ar itchin% ocul ar redness, swelling of the eyelids, chenosis,
and t ear iMQ 2%97M87A1 et hod of treating or preventing a cPEHUSHNT064911
synpt om of ocul ar inflanmation, conprising adm nistering to the eye

of a patie an 1ef.f i ; Iy dts
phar maceut i@csél I ;Th gc@%ﬂogg?fgﬁ@gr?gqu?%ﬁcl\{l-ﬁggggglsgrﬂy rat e@!ejrg%llévat es,
pol ynor phs sefgabedifragstheqronp xoosisting bénesdl. inflmm@tidhenasal lcodgestiar, ai m

78 wherein @ai d.clini C<’11| er’( to? is selected fromthe group
consi sti ng "BNCFEEPaREF! PRY 53'3:38 F&F48dness, swelling of the

eyel ids, chenosis, tearing, and nasal inflanmmation, nasal congestion,
rhinorrhea, pruritis (nasal and ear/pal ate), and sneezing. 1580. The

met hod &f &6ai mThe me f clainpP4 Surthiprtaosaprising teajingoeptavegtiag at east
two clinical T met hod of claim 79, further
conpri si ng?WPi"éggﬁgyﬁPtoﬁ?%S%ﬂlﬁg at least three clinical synptons

sel ected fromthe group consisting of ocular 20itching, ocular

redness, swelling of the eyelids, chenpsis, and tearing 82. The
met hod of &7aim weEas of dlam 84 cemprisigaruinisiedng andiestive gmaunsaf

about 0.25 a@oﬁ@o@ﬁ&@%%rrﬁﬁ?ql about 0.015 ny. 25 83. The nethod of
claim79 conprising admnistering an effective anmount of a conpound

of Forndla Il. 84. The nmethod of claim83 wherein effective anmount
is less than abqut 0.25 to greater than about 0.015 .. 30 85. The
ot hod of | &iBai m I8 MEEIS OF GRIET BF eV TReoUR QNG e (RSSAabaRou 0.25
0.075 ny aﬂﬁ??@glﬁxaté’r %'%ﬁ 4Bbut 0\_@952‘9%7/ 117971PCT/ US2007/ 064911 86.

of ¢

The net hod alm 8 urther conpfising treating or preventing at
| east two clinical synptonms. 87. The nethod of claim86 wherein said

5. The metiod OMGCRSIAGS, SR BRAYREEHUNF SRGIYS SERL SHetBREDent | ng
at | eagh tHeRRebh BOGAD.0TERG @M #RIUEOLES Mmgom the group consi sting

of ocular itching, ocular redness, swelling of the eyelids, chenosis,
and tearing

100. A method of treating or preventing a clinical symptom of ocular allergy,

comprising administering to the eye of a patient an ophthalmic composition

comprising a compound of Formula 11, its pharmaceutically acceptable salts, its
20 N-oxides, hydrates, solvates, polymorphs, pro-drugs, or mixtures thereof.

101. The method of claim 100 wherein the ocular allergy is allergic

conjunctivitis.

25 102. The method of claim 100 comprising administering an ophthalmic
composition comprising a compound of Formula 1.

103. The method of claim 100 wherein the ophthalmic composition comprises
from about 0.005% to about 10% by weight of a compound of Formula 1.

30
104. The method of claim 100 wherein the ophthalmic composition comprises
from about 0.2% to about 0.35% by weight of a compound of Formula II.
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10 89A nethod of treating or preventing a nechanistic synptom
associated wth ocular allergy or ocular inflammuation con:Fri sin

adni ni st ¥PAY 4™ he eye of a patient an effective amuRET/AP2047/064911
conmpound of Forrmula Il, its pharmaceutically acceptable salts,

N- oxi des, r ates, i on X
t her eof . gnghﬁT%gigﬁgé@?lg?ﬂ)%gﬂf er%gl ;%qbdﬁ%ec@agfgrteﬁﬂgﬁg E?om
i s sel ect ededstdwotdinicgl sypploorsosoduigr afergnselected rermakthggrowp consisting

reduction i he integrit f the conjunctiv epi thelial tight .

[ onct i ons, Shekoruer 8he. duferiedfess, SuRfng ol /el biFraes s erringo
conpri si ng spEdMdYa$ irflahitiafieh, Hasaréd s@iﬁﬁyﬂﬁn&fh@a,%gﬁpﬂ*ﬂlﬁtig,feé:rﬂfdm%a
. 92. The method of claim 91 wherein effective amount is |ess
t han abBut POUrtEs, 2pdAfeedingr eat er than about 0.015 ng 93. The net hod
of claim91 wherein the effective anmount is between ! between about

0.075 ng and about 0.125 ng. 30 94. A nethod of treating or preventing

a nasal sym@gomMmetsad of réhtirt] GYpreveniig aimacrahidtitl SingitoRtot souldve
nose of a patient an effective anount of a conpound of Fornula II,

i ts phar ra@dgidY: sPMprighgeaArainisedrg tathe eve of dRptert amgphthakric

sol vat es, DED < ! h f .

2007/ 117971PCHTS Oﬁﬁrﬁéﬂﬂﬁéﬁg?m%%@éﬁ% 140 MRS Rreanalhuioaly, e
nasal $@nptazgeptabid saitygytsiN-ogieleschadtatas) solvatesgpolypnarphs) sro-dragef or
nasal inflarm%a\ti on, nasal congestion, rhinorrhea, nasal pruritis, and
sneezi ng. SOELES MRIEALA of claim 94 further conprising treating or
preventing at |east two nasal synptons of allergy. 97. The net hod of
claim94 conprising adm nistering an effective anount of a conpound
of Fornul a107. Ihe @githcthef cleih®@6 efhectiai said hashanistio sgmipéarniiy selected

t o | th bout . 0. 25 t t th bout . 0. 015 nm.
55. The med1i0a to S SIS R SPRCH G I RPaE: f VSustoa R the Mzt the
bet weeRsabuhjuhclva dfithansl e iindPiohdSari®mast cell degradation.

108. The method of claim 106 comprising administering an effective amount
of a compound of Formula 1.

20 109. The method of claim 106 wherein effective amount is less than about

0.25 mg to greater than about 0.015 mg

110. The method of claim 108 wherein the effective amount is between
Ibetween about 0.075 mg and about 0.125 mg.
25
111. A method of treating or preventing a clinical symptom of ocular
inflammation, comprising administering fo the eye of a patient an ophthalmic
composition comprising a compound of Formula lI, its pharmaceutically
acceptable salts, its N-oxides, hydrates, solvates, polymorphs, pro-drugs, or
30  mixtures thereof.

112. The method of claim 111 wherein the ocular allergy is allergic

conjunctivitis.
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100. A nethod of treating or preventing a clinical synptom of ocul ar
allergy, conprising admnistering to the eye of a patient an

opht hal mwzog&?ﬁwm on conprising a conpound of Fornul aPET/US2004064911
pharmaceutically acceptable salts, its 20N oxi des, hydrates,

sol vat es, pol ynorphs, pro-drugs, or m xtures thereof. 101. The

met hod of claim 100 wherein the ocular allergy is allergic

cgnj uncti vitli3s. Tel®2thobhef oheitrh©t0 cdbmpiriging ddiinistenimg an mghthalmic

adm ni stering an ophthal m.c conposition conprising a conmpound of
Formul a || COMRP3ION GOTRAHIBa AFOTEPaHA QUCPHAR dk n t he opht hal ni ¢
conposi tion conprises from about 0.005%to about 10% by wei ght of a

conpound of Fornula Il1. 30 104. The nethod of claim 100 wherein the
opht hal &i ¢ 1ddnpddiet inethocoofolaise$ 16 whereibdoe ophiitaimie edopositiorns Botpyises

i ght of F la ] 105.. T. hod | ai 00
Fur Cher "consiH SPRG: 000824 ReAs ik BeTHGNLRT 3 GEPORS SLFPHNLA
synptons of ocular allergy selected fromthe group consisting of of

ocul ar itching, ocular redness, swelling of the eyelids, chenosis,
tearing, arldSnasiie meihashefalaion] 10 adwreiodhgephitaimia ¢ompesitien compsiaes

reating ondh Boaft FAgbIo phbwhnll o BERAI SR s G ST Efugh.
conpri gpng adm nistering to the eye of a patient an ophthal mc

conposition conprisi gg’pa conpound of Forrmula LI, its pharnmaceutically
10accept ablld Gsalthg meinpdpigiaiged 10 fiythete@mprising eakng poPiaYSHERG at

I o 2, AN AR B RS OR F  Br

consi st i ng gifoculs dtehimg, bealkaginess| swealtihg of theneydlielsi ohemosisyteziringhand

15conjunctival epithelial tight junctions, and nmast cel| degradation.
108. The nﬁ%@ﬂ'”ﬁ?”@%%»f@égk%dﬂ%%%d hé[H’rFﬁ‘fﬁ%f‘@??'n%’ UQHS:eﬁﬁg Qe
amount 1gf %rﬁﬂf@%‘h@%r@ezﬁﬂ mula I'l. 20109. The nethod of claim 106

wherein effective anount I'sS | ess than about 0.25 ng to greater than
about 0.015 ng 110. The nethod of claim 108 wherein the effective

anount is be en betweep about 0.075 and about,. 0. 125 .25, 111,
A et hod of | odh MHNGH Opireauit Phareyeeliie flap SR ogeaT agular

i nfl ammat i gRfaRREbh SESYEpASIRY HdhhiRTstdHhd © thB®yRYSE dOpatier@hi Mtharic
ophthal m ¢ conposition conprising a compound of Fornula Il, 'its

phar maceut icsanpasiircepnabsiog sa¢arspoind oNFornedl, itsyieanaseutisillyat es,
pol ym)%ahs’ac%rera%rlélgglts,?tré N-oxides, hydrates, solvates, polymorphs, pro-drugs, or

mixtures thereof.

118. The method of claim 117 wherein said mechanistic symptom is selected
from the group consisting of vascular leakage, a reduction in the integrity of the

25 conjunctival epithelial tight junctions, and mast cell degradation.

119. An ophthalmic composition comprising a compound of Formula I, its
pharmaceutically acceptable salts, its N-oxides, hydrates, solvates,
polymorphs, pro-drugs, or mixtures thereof.

30

120. The ophthalmic composition of claim 119, further comprising a vehicle.
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30m xtures thereof. 112. The nmethod of claim 111 wherein the ocul ar
allergy is all er’g‘iﬂc conjunctivitis. WO 2007/ 117971PCT/ US2007/ 064911
113. The WeeHBd1®f1cl ai m 110 conpri si ng admi ni steri ng aRCHPRMMAPHIE

conposition conprising a conpound of Formula Il. 5114. The net hod of

0. 005% (o dadur "oy ACRpMpps RTINS PSR 4 (SRbEAYbL
The met hod Fafrmalall mnt HOphérensdeutichity apdeptableiventmberposi ti on conpri ses

from about 0.2%to about 0.35% by wei ght of a conpound of Fornmula II.
10 116. The nethod of claim 110 further conprising treating or

prevent i ng 13%_ | emalodiRalflib BofosRARIUBmO! 2 PGKeALIn 3hé BpAhaRElcect ed

fromthe group consisting o itching, ocular redness, swelling
of the &yeldodmosdioenasigrisaseiaomrapouhOdD0Es 40 abatl Hifedy waighhabal

congestion, rhi norﬁg nasgal pruritis, ear/palate 15pruritis, and
sneezi ng. CPTPOURd ﬁ‘ar%ﬁ‘“gq ij}t reating or preventing a nechanistic
synpt om of ocul ar inflammtion, conprising admnistering to the eye
of a patient an ophthal mi c conmposition conprising a conpound of

Formul a 11,123 s Thesophibalnic camppsitioaciiaiabl 9 wherein the spithekniges,

hydrates, s t - dr o hod eqf

e “The’ R Son R UG it B2 30 BouIR Y BY B
sel ect ed f roompdigdgsfdpnamndi sting of vascul ar | eakage, a reduction
inthe integrity of the 25conjunctival epithelial tight junctions,

and mast cell degradation. 119. An ophthal m c conposition conprising
a conpound Foy p PP § J ; ; .
N-oxi fos, Hidr at et cayEsien BERRRGE CorikotorPoaRBligoR GFnbamd bF
t hereof . 3@Formuld AQits pharncgdeLitizhily eccapipibleidaltenitoN-otidesnhytitatesur t her

conprising a vehicle. 2007/,117971PCT/ US2007/ 064911 21, .The
o el i QA RANSHOBS, PHT-FUDRe oF BTFHHISS 11 20T CoRbaue WBhine, mul a

|1 and4g p ' fi h ' taBiédpackBgingPibtedtal C
corrposi1fa’i onwigﬁﬁ ﬂ;ﬁ%%?ééldlr @?%Pngﬁhgc%gﬁ?ﬂ%?%}ecp% C(Z)pr?gosgltnlgon @
conprises from about 0.005%to about 10% by wei ght of a conpound of
Formula 11455 he kit of claim 124 wherein the ophthalmic composition is in the form of

an ophthalmic solution or suspension.

20 126. The kit of claim 124 wherein the ophthalmic solution comprises between

about 0.1% by weight and about 0.4% by wéight of a compound of Formula 1I.

127. The kit of claim 124 wherein the pharmaceutically acceptable packaging
material is low density polyethylene or high density polyethylene.

25
128. The kit of claim 127 wherein said container is sterilized with ethylene

oxide prior of filing with said ophthalmic solution.

129. A ophthalmic composition comprising alcaftadine, its pharmaceutically
30 acceptable salts, its N-oxides, hydraies, solvates, polymorphs, pro-drugs, or
mixtures thereof for the treatment or prevention of a clinical symptom of ocular

allergy.
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123. The ophthal m c conposition of claim 119 wherein the ophthal mc
conposition conprises fromabout 0.2%to about 0.35% by wei ght of a

10 conpoM@ 28/t hula 11. 124. A kit conprising an opRENAPH0F064911
conposition conprising a conpound of Formula Il, its pharmaceutically

accept abl e t i ' ; : | -

ne ot os. B s pbh B DA oo AR B, B B BBucaly
pL epz;r ed ]1: ram:u:eatatntm;zaim;diatNoaidﬁg, layzdr{elr:]&s?lsbhfatm; lpatyinmgrphaf ;m'o'kdmgﬁ, dr25.
The kit of claim rein the ophthal mic. conpositiqn is.in the
Toe wor on ohfAs MaTeoLer fid hogro Bt Menrdion St ke symaematt Saular
124 wher ei nydi82RBEhal m ¢ sol ution conprises between about 0. 1% by

wei ght and about 0. 4% by wei ght of a conpound of Formula Il. 127. The
kit of &l aim 124 wherein the pharnmaceutically acceptabl e packagi ng

materi al | ow density pol yethylene aor .high density.polyethylene., 25
e The kitdlor APaNhPmE tia i BPushd A ibtre! BB AbeTlRy
et hyl ene oxicdepRibldsaldy, ittiN-ORReY! hidragds] seRdtéRipdhyenGphy! pretdrugd2dr A
opht hal m ¢ conposi tion conprising al caftadi ne, its pharnaceutically
30accept ablreixgies erppkiontiu fraatmentyarmueeentionoviameliical gympiempgllergic
pro- drugs, c%h'dﬂr%’ﬁ{/iﬁées thereof for the treatnent or prevention of a
clinical syrrp{ omof “ocular allergy. WD 2007/117971PCT/ US2007/ 064911

130. A1gphthal mi ¢ conposition conprising alcaftadine, its
pharmaceutically acceptable salts, its N oxides, hydrates, solvates,

pol ynor phs, 134 o AupPRighalrpic Gampasitian eorpEsNg=isatiasing, itsRhesmeaceytically

prevention i plcal | f i i _

bpit hal i ¢ “S6aEEE PR (STLBRIRR, Ricrafes, Znetes, PRMoRRs, brodrits, 1,
accept abl e mixturss théreoffonthe reatrhentratpreyerstidnvait emechahigtio spimptom of
pro-drugs, or m'>ftures thereof for the treatnent or prevention of a
clinical sPRHBAIGFI:PT GERCNEBMMANIA vitis. 10 132. A ophthal mic
conposhgi on conprising al caftadine, its pharmaceutically acceptable
salts, 1ts N-oxides, hydrates, solvates, polynorphs, pro-drugs, or

m xt ures t H&3eofA bphthaheictacsaposstinn accqrdingentdnyofafaisnsntthand2 twherein
synpt om of ocu| ar, al |.er or ocular inflammation. 15 133. A .

opht hal mi ¢ % 8@?’?‘?’8@%%@&%9‘3%9%%? QUian A npsgl i‘@mé‘ft‘%ﬁ’é‘r%ﬁ n
sai d treat ngyd cmpBE¥ANt i on conprises the ocul ar or nasal

adm ni stration of said conposition. 20134. A ophthal m c conposition
according to claim 133, wherein said

20 134. A ophthalmic composition according to claim 133, wherein said
treatment or prevention comprises the administration of less than about 0.25
mg to greater than about 0.015mg of alcaftadine.

135. A ophthalmic composition according to claim 133 comprising between
25 about 0.1% by weight and about 0.4% by weight of alcaftadine.

136. A ophthalmic composition comprising a compound of Formula Il, its
pharmaceutically acceptable salts, its N-oxides, hydrates, solvates,
polymorphs, pro-drugs, or mixtures thereof for the treatment or prevention of a

30 clinical symptom of ocular allergy.

137. A ophthalmic composition comprising a compound of Formula 1l its
pharmaceutically acceptable salts, its N-oxides, hydrates, solvates,
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treatment or prevention conprises the adm nistration of |ess than

about 0.25 n(grlto reat er than about 0.015ng of al caftadine
135. A opHRA ®7tonposition according to clai m 133 cobpFPE3opgos4e1
bet ween 25 about 0. 1% by wei ght and about 0. 4% by wei ght of

| caf t adi I
al cat tadl ngyq Iytrﬂcﬁ‘gnar sl § 6‘?ﬁn&t?rr&Ctﬁér‘aég‘Pgor;tg?TtNéa%hBHt&%@gﬁt@ﬁ’opé

Formula 11, rcally accept its Nox

hydr at es, staJtsaﬁ'nptpm ghoocytarsinflpmonatiomgs, or m xtures thereof for
the treatnment or prevention of a 30clinical synptom of ocul ar
allergy. 137. A ophthal m c conposition conprising a conmpound of

For nul a 11 136! S AObHiBRALIOAMISHRACCRALAING a@rhiSourid of Poriig e ts

hydr at es, sol vat es, ol ynor phs, pro-drugs, m xtures thereof for
the treat n@hermacwt@a VIECO@Dthl%.SaﬂSI, ﬁS&hOX@?ﬁmyﬂfﬁ@B selyates,

of Formul a Spymerpbeapa e o rikies AR tore SRAREN PPafERIRRLES

hydr at es, shhiat Samptoad Mf@[epgﬁ; Cdmmgﬂ.wgs or m xtures thereof for
the treatnment or ‘prevention of a cI i ni cal synptomof allergic

conjunctivitis. 139. A ophthal m c conposition conprising a conpound

of JFormula iy, A SorBAETRARSER LnBRGRELAR fodild 5t FdRudhes des

hydr at es, vat es pr o-

the tré@at mptntarmec@tt&:awtalcoeptableasatm ttartnl-emdes,swmam eblvatasl ar
allergy or ocular inflammtion. al m c conpositio

accor di ng PONARYPES. gqoaqirﬁgslgrgw%u@ thﬁf?é’rf g‘?"ﬁh%%t@eﬂtﬁ P'"r?é’ﬁf‘t‘%r? of a
prevention g é’éﬁ%ﬂﬁl‘%%%ﬁoﬁ# ?rfulé’rral br Sgu%mrﬁlra high.of said

corrp05|t|on m Cc conposition acc ing to claim 140,
wherein said treat msnt or preventl on conpri ses the adm ni stration of

| th t t bout .0. Q15 f .
cgrsnsaoungnof l%’&)r IﬁJP%htP Rm”% r'@?h??ﬁg% aﬁg tg&%&dﬁqu IS Ott?r@ Hgergin
claim 150 %%Wfréﬁﬂnﬁ%tt?ﬁtp\ﬁ@\%ht%th%ﬁm&ﬁ]eé’thé ORI rRiREl adaHistehtibIdTY

wei ght of a conpound Forrmula 11
said comp03|t10n

141. A ophthalmic composition according to claim 140, wherein said
treatment or prevention comprises the administration of less than about 0.25

20 mg to greater than about 0.015mg of a compound of Formula Il.

142. A ophthalmic composition according to claim 140 comprising between
about 0.1% by weight and about 0.4% by weight of a compound of Formula 1l.

25
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