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Application No. 60/838,605, filed on August 17, 2006

and Provisional Application No. 60/751,808, filed on

Decenber 19, 2005, the di scl osures of which are

incor orated hereln reference in their entiret

TOPEg, qmmsw@cm MINMISTRATION

degenerati on (AI\/D) i S ANS ﬁ@gﬂrﬂm
irreversi bl e severe vision I oss anong the elderly in

North America and Euro e See Arch ht haI rml (1{@04)
1122: 564- $ROIY BE; OR@i@é@?)
Rev. 57: 1991-1993; Kul kam et al, (ZOOS)Adv Drug

Dguoo1eV Thix/a plﬁaﬁoﬂz&ﬁﬁns BRnésik 80T, F(rgoigﬁ)}laﬁqﬁph@t%ﬁ No.
Dev. Rev. 57: 2092-2098 There are two fornms

60/85918 2 Bled paesrnbenr! 7¢ 20Q% PregnienalsArlication Moo 60/838 605, filed on
AugulOrY. oybgahd I‘@wﬁ&?’al A%l%lﬁﬁf?&?ﬁ%uk@/ﬁsf 3b8. Oﬁ%&? BWbH&EmbET 19, 2005, the

form or exudative) ough | ess conmon
discloguess #F exhiely arpemrmre@drhesem@w rcfeeen«rapzothemymtxfretaas es of
bl i ndness. I n the neovascul ar AMD, newl y created

abnor mal bl ood v§§@§j@@m@1ﬂgﬁth]§lqﬁ of the

retina, a process called choroidal neovascularization,
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leading to neovascularization, angiogenesis and vascular leakage (See Ferrara et al. Recent Prog
Horm Res., (2000), 55: 15-35, discussion 35-6). The dry or non-neovascular form of macular
degeneration often appears prior to the diagnosis of the neovascular (“wet”) form of macular
degeneration and is a risk factor for the development of the neovascular form of macular
degeneration. Individuals at higher risk for developing the neovascular form of macular
degeneration are those with the large areas of macular degeneration caused by the non-

neovascular form.

[0003] Animal studies have shown that VEGF expression is sufficient to induce
neovascularization in the eye (see e.g., Tolentino et al., Arch Ophthalmol. 1996, 1114:964-70),
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factordBPAMIO 96 Bimhhs (TEmANAK Al ﬁ@phﬁiahﬁ&?bglzomd £l 131280—1287) and passive

ni coti ne has been shown to 1 ncrease choroid
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Pat. A@thha ORS-08R6S38)i In exporimentph ariynal B1cdel RicotiTbhas been shown to

e B e o DR R S A A o i
acetylclkdiretrecdptolis ({aAéith ah eadothekdlicels (BuﬁeAéhEls Ipveay ©pathalmol Vis Sci.,
' th th
2004,21;5@1{}&2 .f: %f ’})er eR%\ﬂgangég nt"ilcf,' & ec?%ﬁ bcopfa% a%ﬁeneigwn to be blocked by
he nA@hIh‘aalgagﬂmyt, hmkammommg rBsst essub$ étqdﬁ@tedt}&eaaa/anbﬂ @OAAChRs plays
. ndot hel i al nA to | ce . ep s

a signliaBt 1ol e SEHR e FREIOREIOR SHIREDFANCAVL: & thaf inhibition of
this pApwhy nayyﬁmoit.prdgxa&loﬁaﬁﬂmm&e mobi | i zation and tube
' formation in vitro (Cooke et al., J. din. Invest,

BRI N T SR R p—
(Villablahexcér aif Jnigglt Phesiclc L9885 2089-Q098H ihobilizatih Sidtub@forivation in vitro
(CooktWWSE, J. Clin. Invest., 2002, 110:527-536; U.S. Pat. Nos. 6,720,340, 6,417,205) and it
has been reported that the maximal effect of nicotine occurs at concentrations similar to those
achieved in smokers i.e., 10-100 nM. Nicotine also increases endothelial cell migration, an
important event in angiogenesis (U.S. Pat. Nos. 6,720,340, 6,417,205; WO 01/08684; WO
01/08683. This effect of nicotine of increasing endothelial cell migration can be blocked by
mecamylamine, a known nAChR antagonist, which has previously been approved by the U.S.
Food and Drug Administration for use in the treatment of hypertension. Agents such as
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be bl ocked by necanyl am ne, a known nAChR ant agoni st

whi ch has previously been approved by the U S. Food

and Drug Adm nistration for use in the treatnent of
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for the treatment of hypertension. In nornotensive
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hypBMBRLENTh A8l R EOREQThbAy 1dRES EASSubd bRk, hibdiension with
Frequent|y reported adverse effects associated Wt

a CapgamARt &nGTerse i RARH TAE- Ko AT SRR eghich pieh tidests associated with
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S e| Zures,

er.so sedat i on, convul sion,
com SR PR DR S D A B e A B S ArBression, and
altetbdpnasaionan, and altered mentation. [0009] In view of
these dose-limting side effects associated with

R e R L 0B ) e
partigaldriyrwith systemnic ddvemxefipéamylamive | tardeted dény:rx of themecamylamine to

ocuﬁ.ﬁ" ﬁgﬁg efop Exa‘h{}ﬁe ﬁ%ﬁ:al 4aHELS B %Jguglg{:é/ of 1681 Eﬁﬁ woﬁlcﬂﬂzqﬁ ghly desirable

not entirel I m nat
mdwglﬂéﬁﬁl%nsé» zf@%wft@%lwhmm@ﬁgq SiYEiﬁIné,C %ﬂ@%ﬂﬁ@tﬁeof ganglionic blockade.

Add?@&ﬂallfy QRakhdnht nldiQak ARA forﬂﬁtﬁ@%@f@of@&%&@&ﬁ 191?;? obflinjection to

avoi d the use of .intra-ocular injection to trea

treap epfditiond assogiated svit ReglifFratiye b"r"é‘PP%tB'F%YVPv]é likely lners%aematé@t
complidhdd Wittk@timbMGE@RaRas A EIEIN reducing the costs associated with administration

of injections under local anesthetic, and reducing discomfort to the patient caused by the
injection itself and complications associated with intra-ocular injection (Peyman et al., (1995)
Adv. Drug. Delivery Rev. 16: 107-123; Tojo et al. (2001) Adv. Drug. Delivery Rev. 52: 17-24).

[0010]  Thus, methods and formulations utilizing topical ocular administration of
therapeutically effective mecamylamine (or pharmaceutically acceptable salts thereof) have

many advantages, from standpoint of efficacy, cost, side effects, complications and patient
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conpliance with treatnent reginens as well as reducing
the costs associated with adm nistration of injections
wanagro7sncal anesthetic, and reduci ng di sconf oPCTHUS2M0h848487

patient caused by the injection itself and

conplications associated with intra-ocular injection

(Peyman et al, ( 1995) Adv. Drug. Delivery Rev. 16:

107-123; Tojo et al. (2001) Adv. Drug. Delivery Rev.
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[0013] For many years researchers have attempted to identify the various mechanisms

ot

by which drugs are delivered to the eye in general, and the posterior region of the eye in
particular (for example, the retina and/or choroid). The areas of investigation include the barrier
functions (e.g., transmembrane flux, etc.) of the various eye tissues and fluids (e.g., retinal
pigment epithelium, cornea, retina, choroid, conjunctiva, vitreous body, aqueous humor, etc.),

routes of clearance (e.g., clearance from the various eye tissues and/or fluids), clearance due to
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field, the devel opnment of topical ocular fornulations
of other drugs has proven difficult and unpredictabl e,
weoaodriogsi2ar |y t he devel opnent of fornul ati ons eapaisk@6/048487

of delivering therapeutically effective anmounts of

drug to the posterior regions of the eye, including

the posterior tissues such as the choroid and retina.
[0013] For nmany years researchers have attenpted to
identify the various nmechani sns by which drugs are

delivered to the eye in general, and the posterior
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eye, aRXAPAsSyet, AR GLially avhilB18) 1 bi d; Dey et al . (2005)
i bid). Unsurpr| singly, the nmulti pI icity of factors

dlfflcult nodel curately in_ vitrao,
hftid 2e8efie ua%?@&r:&?she Vi of gl Piekiteand Hppredictabiity associated
with sp¢ceskfal di@z&lcquéﬂﬂ of tapi ,adefinisiR&Bo AflarfoHBSlati6Ad) s been found
cessful |y devel oped for topical administration to
and IS?wih é’?ﬁ%ﬁes heFeli th gens‘rmmﬂ@ngfe wheg dermatedl for tepigal administration,
can besdellidrb&ﬂ ta ki 1]§Bsftéri& whdioh Of BRI dyRlilaRfoutsdoRbietAq0 $8 therapeutically
| ead to conflicting results (Maurice (2002) Survey o {
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abnoril idohvadtREX 28665 th the PosribPiRétd (B! R8Ha UnotSi8RLFRR feye, for

examplc-g rprolifera’cive retinopathies, including diabetic retinopathy, retinopathy of prematurity,
retinal neovascularization due to macular degeneration, etc. Even more surprisingly,
administration of mecamylamine via topical ocular delivery results in extremely low levels of
mecamylamine in plasma (and in red blood cells), while preferentially delivering high levels of

mecamylamine to the target tissue in the posterior of the eye (e.g., the retina and choroid).



conditions associated with proliferative retinopathy,
which affects the posterior tissues of the eye, are
waabq7/asizyet, conmercial ly avail able. [0014] QrCTAIS2006/048487
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unpredictability associated with successful
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ti ssues and anterior tissues (where the conditions
hereingescri bed herein are nanifested) observed with topica
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amcF at gHe Wiivdht£p45 bEBEiGg AGIY @'aﬁhﬁﬁ%ﬁe@&é&h&laﬁﬁne shown to be
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effectie da FRANSIRE RS e el YA AngiageBes GO GHAOTHSS IS, Pat. App.
No. 260363 1‘@ ) $n R18caP Hg?ﬁﬁf &%lﬁ%{ rsft@ %glsélﬁc M0RNEE YL therapeutically

ani mal m)éle s and clini cal
effective doses are numerous and immediately apparent over both the current standard of care,

which usually includes intra-ocular injections, and systemic (e.g., oral, intravenous, etc.)
administration of mecamylamine. Not only will patients suffer less discomfort and pain than
that associated with the administration of any drug given intra~ocularly, but the complications

related to intra-ocular injections will be absent, mecamylamine-specific side effects will be



on humans as described in greater detail below and in
the exanples. Wien fornulated with particul ar
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the e ﬁgﬁ ceutical fornmulations, kits and nethods of
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[0020] In some embodiments are provided methods for treating or preventing
conditions mediated by neovascularization, abnormal angiogenesis, vascular permeability, or
combinations thereof, of posterior tissues of the eye comprising topically applying to one or both
eyes of an individual in need thereof a formulation comprising mecamylamine, or a
pharmaceutically acceptable salt thereof, and a carrier suitable for topical administration to the
eye, wherein the mecamylamine or pharmaceutically acceptable salt thereof is present in the

formulation in an amount sufficient to deliver a therapeutically effective amount of



[0019] In one aspect are provided nethods for treating
or preventing conditions nedi ated by

waeavagsnb ari zati on, abnormal angi ogenesi s, vaBCUUAR006/048487
perneability, or conbinations thereof, of posterior
tissues, anterior tissues or fluids of the eye
conprising topically applying to one or both eyes of
an individual in need thereof a formulation conprising
necanylanine or a pharmaceutical l'y acceptable salt
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or nore of the posterior tissues of the eye for the
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20:1. 1 s6RRAHIAMBAOMAS P4 P aFfHabt%om 2§§f£1ﬁiu930 :1 or about 35:1. In
enbodi ments, the condition is a proliferati
Partlcrﬂ@r ﬁwbpdwts [taodip i frogeghoait ﬁoérfb@bpﬁfemoé) 1 vhmmem;nbodlments the
ratio i ol 90, 1 1 46081 £0:Y. AFBIN ShESAthdu, thd ARBY rSibout 20:1 to
ratio of the concentration o necany am'ne prese
abOUhZQOQHor0|daI and retinal tissue, nmeasured in units of
ng/ g, to the concentration of necanylam ne in plasnma

%6628 €A 11 fborHE bbnPo@imdd@d, %hefa §fc9mwmm ﬁfﬂl&ﬁlg administered to a

choroi dal +retinal tissué asma
rabbitgiyg, the ratio of the concentration of mecamylamme in the chormdal and retinal tissue,

measured as the area under the curve (AUC), measured in units of ng/g-hr, versus the
concentration of mecamylamine in plasma, measured as the area under the curve (AUC) and
measured in units of ng/mL-hr, is at least about 100:1 ([mecamylamine choroida-+retinal
tissue(ng/g-hr)]: [mecamylamine plasma (ng/mL-hr) ]. In some embodiments, the ratio is at
least about 50:1. In some embodiments, at least about 80:1, at least about 90:1, or at least about
100:1.



40: 1. In sone enbodinents, the ratio is at | east

about 80:1. In others, the ratio is at | east about
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about 40: 1 to about 1000: 1. In sone enbodi nents, the

ratio is fromabout 40: 1 to about 1500: 1. In some

enbodi nents, the ratio is from about 40:1 to about

2000: 1. [0022] In certain enbodi nents, when the

formulation is topically admnistered to a rabbit eye,
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least about 100:1 ([mecamylamme cornea (ng/g-hr)]: [mecamylamine plasma (ng/mL-hr) ]. In

some embodiments, the ratio is at least about 800:1. In some embodiments, at least about

1000:1 or at least about 1500:1.

[0027] Insome embodiments, when the formulation is topically administered to a
rabbit eye, the ratio of the concentration of mecamylamine in the aqueous humor, measured in
units of ng/mL, versus the concentration of mecamylamine in plasma, measured in units of

ng/mL, is at least about 50:1 ([mecamylamine aqueous humor (ng/mL)]: [mecamylamine plasma
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eye, the ratio of the concentration of nmecanyl am ne
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[0031] - In some embodiments, the carrier comprises water. In certain embodiments,
the formulation is substantially free of surfactant. In some embodiments, the formulation further
includes one or more of a preservative or a surfactant. In certain of these embodiments, the
formulation includes a preservative. In some embodiments, the preservative is selected from the
group consisting of benzalkonium chloride, benzethonium chloride, chlorhexidine,
chlorobutanol, methylparaben, phenylethyl alcohol, propylparaben, thimerosal, phenylmercuric
nitrate, phenylmercuric borate, and phenylmercuric acetate. In particular embodiments, the

preservative is benzalkonium chloride. In some embodiments, the carrier further comprises one
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ng/ m.-hr, is at |east about 50:1 ([necanyl am ne
aqueous hunor (ng/nL-hr)]: [mecanyl am ne pl asma
wongimzsto) ]. In sone enbodi nents, the rati o PETAIS2006/048487

| east about 90:1. In sone enbodinents, at |east about
100: 1 or at |east about 150:1. [0029] In sone

enbodi nents, when the fornulation is topically
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polym%lJ epy ';Fr Cgmbc 1b %:lrlgstﬁt%se 93?1?1%9 xg%gﬁjgﬁr%fa[u{}écqsgcyﬁ}mgegsmgl Qgent In some

par
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furth i §e neor ton .
sotab BB BT, SOTRELTSTBOPLAIBES L OB chongin st
hyaluﬁoﬁm md,)anaganibdesétaﬁcﬁes’i IR@e)tain. edllﬁbcﬁ&@ﬁtseﬂf@%éo@??}-ﬁmcreasmg agent is
sugar aIcohoI tri hydroxy_ al coho
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embodipsa therfpEmulaten i sbseptall fes ofiviseosity-increasing agent(s) (e.g.,

carboxymethylcellulose, polyanionic polymers, etc.). In some embodiments, the viscosity of the

formulation is about the same as the viscosity of a saline solution containing the same
concentration of mecamylamine (or a pharmaceutically acceptable salt thereof). In certain of
these embodiments, the formulation is isotonic. In some embodiments, the formulation is
substantially free of surfactant. In some embodiments, the formulation may further include a
chelating agent. In certain embodiments, the chelating agent is edetate disodium (dihydrate). In

some embodiments, the individual is a human.
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topically admnistered to a rabbit eye, the nean
maxi mum concentrati on of necanylamne in plasma is
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HOBEAIC T n Pote epaImENT dbe fareiation MR ecamylaine (or

pharn%@ﬁﬁ&hﬂl&%béﬁialﬂg shTe ﬂﬁ%ﬂf?rﬂ dMRldting RleASBnd & kaé%éﬁraﬁb@ Rwhere the carrier

about ng/ nL. In sone enhbodi ments,” the fornulation
is Wa%theg@m ﬁt@baﬁ@e&ts@ Hel mﬁqﬁgatafgeﬁ {oenza&kcmm chloride, and the chelating
agent b IR NoRiurh E@h&&% | g ’s&ﬂe B8 dinid! %@fo%n%ﬁ@oﬁtlhagdes

agent, one or re preservatives, one Or
mecaipyiawng ey apfermaceuiivdlly Aeceptablrpsadt thereob), aycheigtang ageritjone or more

n. al i ncl u

butec e IR0 TRl AT LR BT, of B Tpese embodiments,
the prﬁmmatt\{ans bengallagmnhszhlamke the bmﬁfeﬁng ks i Iam]soal@tﬁﬂ tphogpiate monobasic

1s.free of one, enbodj nent s
monoh§rals e Sod R EBS et RS S SRR R b Chelgfine pgontis detate
dlsodmm dihyd@rae).vhi somes em&&ﬁnﬂﬂfﬂ& ﬂ{el %ﬁhﬁla‘h@lﬁé Qcﬂdlﬁox?eﬂ@'d inglude salt (e.g.,
NaCI). oS3 P UEPoe TORHBES BBl st gt Do g about 4%

mecaxﬁi?laﬁnh@ (brpHaYmagRificsl RBEpthSle 418 thedofp @UVNTE fin sdfle embodiments, from
tai n enbodi nents, the carrier may iInclude a

about | Q%47 abaytiits mesamylamjen for nharmesrutiealirsaentelie salt theseof) (w/v). In
some ¥irbo@Bhdnts, Imﬁﬁ §BSIIN0RYLS Ebév?t 3% h%h%gm&ﬁl %x{)ﬁxa%g&&ucal

consi sting of watersol uble | ul ose derivari
accepablssaltrhereadoHv)- Inﬁ@mﬂmlquupymsmbo@bﬁ@l%:tmn@mnhatmm (or

pharn?éét:&tﬂ!a? acc%%ﬁlg% Qﬁ]ﬂ tﬁel%g %w/@f‘ qns.sg%&ébtj.n%o%ﬁ%ﬁtg egdoul[ 8 03%

certain I ment s, e VI1’$COSI i NCreasi nt
mecamylgating (@@hﬁbh&cauabﬂmcmabie saly &telrmf) (Whv).s hmmme embodxments about

N —
aboutd&bgteamnyhlhhye (crrqﬂlanﬁaqautlyatmbceﬂtabls @ﬂletlﬁmé]ﬂ‘ﬂ(mblt & certain of these
emboélin%e&t)sgr Mo aglggs.{%él %@ﬁﬁ@% %es(a gf Bol%fmers (e.g., gel-forming polymers,
v1scosﬁ'@zr-éﬂmxydsiﬁg agémte) dielh. OBﬁsonﬁH)biS/taBé.m‘@%?ﬂiteﬁf:F?%rf(r;gfnglta?lgn includes a

sone .enbodi ment s V| SCOS
viscosi§-BRRRTIoE AERatp e ¢ W}%@B%.t% fogmulation is guostantially free of
v1sco§@'|-1kl&ﬂe@ﬁng QRER() (8., Ch®osAMBthe NRAAMsEIdIPdhiédic polymers, etc.). In
| am ne (or pharmaceutically acceptabl e salt
some PREPLHH gigtents. fhe é’é‘i“t‘!ﬁ“ﬁndﬁ‘ sybsiadially g |°#eﬁlr§mmrr@polymers In some

embodiedeity, #id ABcdsiy lof eeOfdiBulakiBn 3OO FROGIELN! e v‘slagsnr?' of a saline
fornmulation is substantial I%( free of surfactant

solutiempentaipinethasaNg congratpierl meryRYleming (aramharhacsutigally acceptable
salt thérepe! ating agent hi certain enbodi ments, the
chel’ating agent is edetate disodium (di hydrate). In

[0033] In some embodiments, the formulation comprises from about 0.001% to about
6% (w/v) mecamylamine or a pharmaceutically acceptable salt thereof. In some embodiments,
the formulation comprises from about 0.001% to about 5% (w/v) mecamylamine or a
pharmaceutically acceptable salt thereof. In certain embodiments, from about 0.001% to about
3% (w/v) mecamylamine or a pharmaceutically acceptable salt thereof. In some embodiments,

from about 0.03% to about 4% (w/v) mecamylamine or a pharmaceutically acceptable salt
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sonme enbodi ments, the individual is a human.[0032] In
sone enbodi nents, the formulation includes

woreErmysam ne (or a pharmaceutically accept abl eCsalS2006/048487
thereof), a chelating agent, and a preservative, where
the carrier is water. In certain enbodi nents, the
preservative is benzal koni um chl ori de, and the
chel ating agent is edetate disodium (di hydrate). In
sonme enbodi nents, the formnul ation includes

anyl ani ne (or a pharpaceutically acceptable salt
there(tnfﬁ 311 EP§ F"g’oéﬁ’é‘l‘l}i%ﬂ%@“éa%ﬁtq-o%é" gbovtsi e (Wi masqapyylamine or a

phamﬁ&@ﬁ‘ﬁe%llr%ge}ﬂaﬂlé 8L RSV Bn sYIEERDLARNGRY, Hdth abSut 0.03% to about 2%
water. In some of these enbodi nents, the preservative

(wiv) mecgepylaaning or g mharmascutieally acecpiable spit thererfe dp serpia embodiments,

vl . ! ‘ .
e 5SS S DAGA 5 B S e
thereqfy dm eettain gghodineents,doath ahoytd). 03 d tarbyut 1% (woyenecamylamine or a

' ' ddi ti 1y includ
pharn PS5 Ser I SR "Cpodi mont & the |

formnul ati on incl ude§ from abou_t 0.01% to about 4%
mieR3#At abp sem¢ embpiiamenss ¢lg carribr ia enegtiedisdsstahic solution and the

. ' t f bout Q. 01%.
o FAEEE) 0 ) B SRTS STRSHTED S AELAORNE G, Ol
embodimhenty, fier foofhlativhnpay dlso hrhelcamisodinnma baffefing apatiouin some

. 03% t.0 about  3%.mecanyl.ani ne r pharnmaceutical .
embolirshit i Bailet T anraraly e ST holae ot rHpin polymers,
viscosatgxl;et.ﬁhtaira]ciﬁg;Oeifgaafet(e,aenw.b.anoiI patib@lar ﬁhngécg[ﬁféﬁt&% ﬂ@&bgaﬁ%ﬁgﬁ oﬂ%ﬂ(;ﬁnclude a
. salt er eo v). I n_some enmbodinents, abou . 03%
VISCORFERAFRSRE ﬁgglttoﬁ/’/‘ ﬁ?ﬁ‘é‘f’ RO e the Erptulaion 15 gypstantially free of
“viscoditjemeRhding \We¥it(s) (& ﬁ$ CHB R HyIRNEifose, i@ni@t%blymers, etc.). In
mecanyl am ne (or armaceuti cal acceptabl e sal
some ?W@Pé’é‘f-ﬁ)ﬂt%\xﬁgq tion it sehrratir e fries of gplofprming polymers. In some
embodRiaty MR 86 st of RRAPRERYLh GahhRA¢ ePLAR & e lvfscosiﬂr of a saline
.thereof) (wWv). In certain of these enbodi nents, the
solution poRIpIAINEHS SIMS ghBecmation P§meeaBylsmind (o mepharacaytically acceptable
C dv- |

s ol 8 AV, M AL L RFABAE A0S0k S o e srov
consisting|of feerssolibie oddlulgsei derivetivésngolayiyl alcbhols pokyvinyl pyrrolidone,
chond\?/(?ﬁ?%%’g??tgg Iﬁy{j]aééxlg)gisclf %%%gtﬁl?%é ?S(aer%iégs,stl%r}:telrtg{nl e%nlg(g(ﬁr%egtfs, the viscosity-
increasmglagrytis ahydterdoluble sellulpsd dexiviative.c Ipspinyerenbodiatents) the viscosity-

. In sone .embodi ts,.the fo | atipn..is supstanti al.l .
increephg 805t VBRSO BbrOmLr et aBiirEnBo e faRpLatioh gomprises
from abiomic 0901 %o wfabohe6Yeqiiu) mbianylamidel pidiabatRaB§ atdtPtable salt

i Scosity o aline soJutio nt ai ni N he sane .
sereaf TR G e P ie s OB Bk U eyt or o
pharnRc&eftabP bhecepidtie tNEMeRor. Il f8SEmbOdiHRMEs, HFROAIR BLIB% to about 3%

the formul ati on conpri ses from about  0.001% to about
(w/v) mecamylamine or a pharmaceutically acceptable salt thereof. In certain embodiments,

from about 0.1% to about 1% (w/v) mecamylamine or a pharmaceutically acceptable salt
thereof. In some embodiments, the formulation is substantially free of viscosity-increasing
agents (e.g., carboxymethylcellulose, polyanionic polymers, etc.). In some embodiments, the
viscosity of the formulation is about the same as the viscosity of a saline solution containing the

same concentration of mecamylamine (or a pharmaceutically acceptable salt thereof).

13



6% (w v) necanyl am ne or a pharmaceutically acceptable
salt thereof. In sone enbodinents, the formnul ation
woanpro7ses from about 0.001%to about 5% (W v) PCT/US2006/048487
mecanyl am ne or a pharnaceutically acceptable salt
thereof. In certain enbodi nents, from about 0.001%to
about 3% (w v) necanyl am ne or a pharnaceutically
acceptable salt thereof. In sonme enbodi ments, from
about 0.03%to about 4% (w v) necanyl anm ne or a

pharmaceutically acceptable saltthereof. In sone

e iG] ne in somé eobrodiasits, (ﬂ:td)ﬁiﬁ?ﬁmtatmbonay Bl%u(dwlom)a or more buffering
agents. aéa‘t%ﬂf'%xﬁg%cgﬁn%:ﬁteshgx Lorﬂaﬁ%% oré t?éﬁ f85 en?nt%? ?etcaed from the group
conSIS&lhlguuf pRosthate/hufiars, axityhta Ibuffersomabeap’fl'lhlﬂﬁas ehorate dulffers and combinations
thereogb grb F ! blli(%mt ald%x&%ﬁhsie rtﬁg /{)%q?!q%gc%tg L e g;l)kgteg guffer In some
embocﬂlhidhtﬁi@.%hﬁﬁﬁdtioh o&'@ﬁ'ﬁﬂﬂlakﬁ}ﬁté&lfferﬁ hﬁ{ paticulhnemBbdidichts, the carrier

ﬁgb from about 0.0Q5%to about 1% (w v)
may apeitio Slet VISCQSHXMREICEUDS 80ty I eerEpr sbbadipgnts, the viscosity-
1ncrea§ﬁh§ra%@ﬁt is [h%ﬁﬂﬂlello@e S B rREPMe SR BodikldfitsS Ble' fofthulaBoR Bomprises

queous i sotonic _solution and the formul ation may
from ahgut 0109A toyabonEpGdav/s) wRearayIRminefehphamgceutically acceptable salt
r ¢ 3

thereof! ﬁ?@éﬂ’eﬁﬁ bﬂﬁodixﬂexﬁ@ fiéth Qb&{ftmu%% SboutR%; Q\Q;VM gﬂumne ora

may al so i nclude one or ering agent
pharmag¢ysivale peesptatie sdlbtherdoft Irospmes embbdinzamts, &lohy alhout §.03% to about 3%
(o) BRCKBRIag opa piflace B hoBtTE i tireqr, iy pgpain embodiments,
from ahob@ilfre it shout A% (viviraleasrmplanting of mphardmcmtlcally acceptable salt
thereo¥'i scosity-increasing agent. In some enbodi nents, the
‘ormul ation is substantially free of

vi scosity-increasing agent(s) (e.g.

c 1036k y nbt sohe einbodiosmts, piwl qpamnmmmprpcb ymeqesoussaline. solution. In

ation is substantially

P art1c¢d%§8§$dlgne"‘%?sr, g}erﬁqﬁwlebu Ta%rl'}% P %lmdf’ 5B/ bodi nent s, the
viscosity of the forrrul ation is about the sane as the
vIie3GEi t in edrtain srabbdﬁemmﬁl the @mrieurnairives fronhabaa#e@3% to about 2%

0 SREEPHE A B PEREDH T e B DBARBE SADEEL St s

when thesfonaulaylon m:uopmll}n gda]gmstbradsto aahbleit evk fheantid BEthgcOHEentration of

nsi.stin te el | ul ose der.i vat.i ves,
mecar ARG Sert i Hprorcal o Pl GirprPearutie incRundt B fp the
conceﬁwﬁtfoaatc&' mlit}éﬁi}tlmﬁﬁieﬁnqﬁasd’la aRdsiged ubhﬁtﬂfél{g(}rhts ([nlg}g mecamylamme
t ai n enbodi ncreasi ng agent

cnon L SR TS e SR DL 25 10 S0 S e

formuRiioa 4 ARBI Sriorttb @opitARSIak YilMEHiSRRIJNI 18D ehibodiments, the
pronel |l ose. I n sonme of these enbodi ments, the
fonnu%PﬁJwa{ls B EClda i Bes eriethospisn rdmimgasiony Iapetticubyembodiments,

the gel- Mrﬁﬁn%gsl@m& 34T PSlySdccBaia IMREAM N GRbIHnRAGEREHMNRaccharide is

salt thereof. In cértain enbodi nents, from about
gellan gugp 1191 o psBbRdinRisyipn thecamphlaipds ipically administered to a rabbit

eye, the mean maximum concentration of mecamylamine in plasma is less than about 70 ng/mL.

In some embodiments, less than 50 ng/mL. In some embodiments, the mean maximum
concentration of mecamylamine in plasma is less than about 25 ng/mL. In particular
embodiments, the mean maximum concentration of mecamylamine in plasma is less than about
10 ng/mL. In particular embodiments, the mean maximum concentration of mecamylamine in

plasma is less than about 5 ng/mL. In some embodiments, the carrier further comprises one or
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pharmaceutically acceptable salt thereof. In sone

enbodi nents, from about 0.03%to about 3% (W V)
woreErysam ne or a pharnmaceutical ly accept abl ePeaiUS2006/048487

thereof. In certain enbodi nents, from about 0.1%to

about 1% (w v) necanyl am ne or a pharmaceutically

acceptable salt thereof. In sonme enbodi nents, the

formulation is substantially free of

Vi scosi ty-increasing agents (e.g.,

car hoxynet hyl cel | ul gse, pol yani oni c pol yners, _etc.

more {qRicirAeaHh dRRaiular qrbadiaeris; thy oge of Fﬂ?r? Btlwtmgea@ is a polyol.

In sorh® el BO&mnbe tSAPRySSis LREgM! 3D ttﬁh?ci:oi‘y %ﬁ:lohaﬁ propylene glycol or
sol ution contalnlng t he Same concen t1on of

polyethyleamalygeol nkn ¢astaim epphadiment thecend ¢ meredprighy egeri(s) is mannitol,

glycertnl? of & gbﬁ)nb d-gggglthérgoﬁ qH%OEA ?%é@ %}Iﬁ)deQ&tg %gl’urﬁ%dk&{bn comprises
I NC e one or nore ering agen I'n” ce

from maamm ®, abolue 6 Ynlev/w) mevaneylbofifeor mghagmnu(tgz)ally scceptable salt

e 17 i SRR 5T 1% e B35E B Gpgamamine o

phamtauétit&raﬁyaocbpmamb salathesus. hharrﬁoémbbommitst &ton about 0.03% to about 3%

enbod nts, buf f er. ent sphat e
(o) SRR TS o B ROt el SRS embodiments,
from 45001194 & Ebifult @06 (Wi nitRathRiiAE o A BR&HRBEScalllyDRceptable salt
arrier may additionally include a
thereafi scosity-i ncreasi ng agent. In certain embodiments,
the viscosityincreasing agent is hypronellose. In sone

ofou38¢seneahagh aﬁmt)al,mémg tﬁ@é&&ﬂbﬁédn%hsé@ i §l€t§i1tf0f(lsl% to about 2%
% ( nmecanyl am ne o

about 0.0 1@6to
(wiv) grllan- gy {3 patieylag E'i?ﬁgla’b‘t“és {0 $ATTIFRAQUBRTISP ArOgR Rkt §-1% to about
1% (vﬁupgatldaiegttﬁ Irf $62he SRB&dinfnB0#% dafriRRMprid¥e ﬁMnVAbout 0.1% to about
o nmyl am ne or a pharnaceutlcally acceptable sal
6f69ﬂ@?§6@MI$Hnsone enbodi ments, from about O. 03@6to
about 3% (w v) nmecanyl am ne or a pharnmaceutically

¢0039Y ablessiid Embbein@its, thefoeRhlafibn iSSRGANERIN Sree bF SWfactant.
about 0.1%to about 196(m/v) necanylantne or a

p i call eptabl e salt there [ 0036] . In
P DFAOE o e e SERESimors, e Totmplbrics s sqmabises one or more of a

preserS@livd\er SQiriHctgm. | n particul ar enbodi nents, the
aqueous saline solution is isotonic. [0037] In certain

0,
A Dot ot Srebaints, SRR oy Forhol aer & picservative. In
certalr\i\&ﬂbédh&hénlfﬁi‘ﬂl@ Preselaltive s Mzﬂll@ﬁldrﬁ cl96ti86,1RAzsHEMuh@ioride,

en the fornmulation is topical Iﬁﬁgdﬁtnlstered to a

chlorhﬁalém CESf’éOtt‘%nqlaWF@YB?ar%h?@» ¥l #dGabel. gropylparaben, thimerosal,
phenylfR&RMIL A AE ptpleﬁﬁ%t&cartb s&%oud%tenangerea% Adtath! $5 KSme

measured in units of ng/g, to the Concentration of
embomawyﬂtfmrﬁ@wthmlabwalmw cBpridg- units of ng/ni,

([ ng/ g necanyl am ne choroidal +retinal tissue]: [ng/nL

pLﬂlﬁ!Z]i] ) I Geriin £@B8AInRREY) theXPride moPirR AR LEBQLIYEALRasing agent.

t he ) . I . .
In some embodiments, the viscosity-increasing agent is selected from the group consisting of

water soluble cellulose derivatives, polyvinyl alcohol, polyvinyl pyrrolidone, chondroitin sulfate,
hyaluronic acid, and soluble starches. In certain embodiments, the viscosity-increasing agent is
a water soluble cellulose derivative. In some embodiments, the viscosity-increasing agent is

hypromellose.
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formulation is a gel prior to topical ocular

adm nistration. In other enbodi ments, the fornul ation
woéanwmw7s72gel in situ upon topical ocular PCT/US2006/048487

adm nistration. In particular enbodi nents, the

gel -form ng polyner is a polysaccharide. In certain

enbodi nents, the polysaccharide is gellan gum In sone

enbodi ments, when the fornulation is topically

adm nistered to a rabbit eye, the nean maxi mum

concentration of nmecanylamne in plasma is | ess than
alfi43] 7olmmembndlgmms drebfodinniatios mayefisthehbnelisie a chelating agent.

In cerf3f E@nb H%ei%”ﬁqeeéﬂ%f’a%g‘%@%& is %Q?ta&ecf&dﬁnl(ﬁlfulyg% ate); pan

concent I oh of necafyrFam ne asia
about 25 ng/ L. In particular enbodlnents t he nean
44lm Bosrenemhediorents, theeesariyd farthercdnpiidea Sir of gore tonicity

agent ﬁsﬁl r#eapﬁ&lﬁb%odligleﬁg/é{%er éxteQ)r %r%lt rﬁl:lgf nﬁerirl?f ﬂ{srae%nc}lyél In some

an naxi nmm conc I1on O
embocptrmtsathespdl}edss & Isagarabaibl, Srihgdroky alcohslppeopylene glycol or polyethylene

sl THRSH e Ny S B Pt G SRS 305 R i o

conﬂnnau@mﬂfnédﬂﬂ city agent(s) is a polyol. In sone
enbodi nents, the ponoI Is a sugar al cohol, trihydroxy

L(ﬁ?llgfl ' B a.t{J cv,ule nf?m o] 1ﬁgelngh rél'legf?)nﬁﬂfagx% gﬂli%@ %j/s %@xgﬁ{beg‘s 0.001% to
about 6% (ve/h nteohmylgimﬂe bt phaymagewtivally aaddpedld et @efeof.) h some
B R BRSBTS i

or phal&haédme&llllj? a@’ebfa}ﬂe%h@tﬁﬁéﬁbf eIrﬁéiaHéJd beheRfembdlig@hisdihe carrier
bout 0.001% t o about 3% (W v)

mbadi
comprllﬁ_gé ' "Eﬂqlﬁé) Q;?r/o > 40 pbratt ae bwW esllan sy apd veTe sal t

thereof. In sone enbodi nents, from about 0.03%to
ajon4e) 3%;:( NG erBEdmEh B HE ORIt FH AHONRES W gHadhhdeutically acceptable

cce e salt the eof . I.n certain _enbodi nents, from
salt of et armbies 3o gt lof G5mogpiFpenti oAtk MEcBRY lamine is mecamylamine
hydrodHiRsriRceuti cal |y acceptable salt thereof. [0038] In

certain enbodi nents, the carrier conprises from about

0,.05% t 0. about 2% (W v ellan gum In particular
H’g?éé | ek Lme; ‘HB"%% %é 8@6%% has bssh ddenitfied asdipvipg one or more
conditf8 hedided B Yotirde hbehs8M B z4tidnS &Eﬁoﬂ@%ﬂﬁéﬂliﬁz&u@ﬁ abnormal
carrier cqnprises fromabout 0.1%to about 0.6% (W V)

angioggaesis,Yagehiar pasmsalilinh o5 sembinens thermod, oftnesterior lissies of the eye
(1nclucflﬁ% @Hﬁdﬁhbﬂ@aés§c1§féﬁ%ﬁ{‘f)fo@k'ér¥t1$é Fe%n@%atﬁ#‘ bf ffel @?&? oIn some

articul ar enbodi ments or nul
embo @F{lﬁeﬂwe idugbBaseen adentified aphaing rawerneavasaulasiform of macular

degenérﬂﬁf)@Cfx?ﬁﬂrtl(;\[lgroéﬂdaodlﬂleﬁ%r i RS TR h AR 1dérﬂﬁied as susceptible to one

formul ati on further onpri ses a preservatlve
or more conditions mediated by retmal neovascularization, choroidal neovascularization,

neovascularization, abnormal angiogenesis, vascular permeability, or combinations thereof, of
posterior tissues of the eye (including conditions associated with proliferative retinopathy of the
eye). In some embodiments, the individual has been identified as being susceptible to a non-

neovascular form of macular degeneration.

[0048] In certain embodiments, the condition is diabetic retinopathy, retinopathy of
prematurity, retinal neovascularization due to macular degeneration, retinopathy associated with

macular edema, or retinopathy associated with sickle cell disease. In particular embodiments,
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certain enbodi nents the preservative i s benzal koni um
chl ori de, benzethoni um chl ori de, chl orhexidine,
wohbaroabnab anol , net hyl par aben, phenyl et hyl al cetoius2006/048487
propyl paraben, thinerosal, phenylnercuric nitrate,
phenyl mercuric borate, or phenylnmercuric acetate. In
sone enbodi nents, the preservative is benzal koni um
chloride. [0042] In certain enbodi nents, the carrier
may include a viscosity-increasing agent. In some
enbodi nents, the viscosity-increasing agent is
the copditiogtia digbederatinepahrun othes pwbbdignents, fiae eamdétisinuisiretinopathy of
ul
P e e iU enel Uhd Yoo L 3 B usilaihion tue o
macul@odcgﬂnerauoar dh esothémermgbodiaient, éndbantidivint is antalge-related maculopathy. In

0Si yrincreasin ent i ter . sal ubl e . .

still aXAtﬁ% rrcl)%cyedl er{ \%/%1 ¢ \?gltl is gg%elgﬁﬁg{ﬁ%t%geqeﬁgmn In particular
embodinsnes iligyagenelaabnagulagdedeneratiby iy O AEdvasaida] 0843} gl, Rvet form) of

z qﬁ fdlnents the formulation may further include
age TR BRAt PR ae%ed’gfﬂtmnl n certain enbodinents, the

chel ating agent is edetate dlsodlun1(d|hydrate)

[ E04S] | n sone cmibsbdichones) tise, cdnhﬁldiﬁﬂ‘s labsgcidiet WitRrfabnormal angiogenesis
e RE RERe P BT S OP b BRST  Sh BB S St
affectﬁ@bbﬂh antefloSEp @IRA itTEBWs of tlH‘é?yep Qh)éﬁfnel e?nlﬂ)d%ﬂGﬁ’tE the condition is

ohgl , trihydraoxy al cohol, propylene glycol or
assoma@rciy@flhef prggal pRgiggencsts abispting the@mission ewes of fiireeysndn certain

embo&ifnem?sr thel SOMURIdNYis BORRE SdovhseulBRMALbR)] pteFoiSJodt-86rmeal transplant
nbi nation_t her eof . [0045] I n particular enbodi ments,

neovaﬁ%éﬁ%ﬁlﬁm BDFORS Hiship or feevaedar sleseama . bosoyne emhpdintents, the

conmﬁgﬁﬁﬂﬁMkuﬁg%@gykanine or pharmaceutically acceptable
salt thereof, hi sone enbodi nents, the formul ati on

co rlses fron1about 0.001%to about 5% (W v)
| aff FrEtadn ephadimenis thecanditiondasplvap visregh retinal or choroidal

neovabdi®4r82tion! T s&ht @in%o@ifmérﬁse%?e @d}%outxf'i‘% %ﬁ% W}lfa? r ' er

conpri ses fron1about . 05% t
gum and water. [0046] In some enbodlnents the
f B0 at Irbwm%mha@gle&ts@ thergondision; is assogiatedowith abhermal angiogenesis

affecti%é |Hoﬂ9§nt€§8@éﬁd BB tisfueR %Hﬂec e/n @ﬁ?ﬂg hﬂﬁ)ﬁfrﬁemg Nfie condition is

salt of necanylam ne is nmecanyl am ne ori de.
an ocylggumper| n sone enbodi nents, the |nd|V|duaI has been
identified as having one or nore conditions nediated

byoosej i nai sdﬁ?@é’tﬁﬁ&&ihﬁh’tszﬁ{e'lﬁ@wdiﬂﬂsoi fahmal. In certaln embodiments
neovascul ari zat i on, ab norrm angl ogenesi s, VaSCU|

the magamakbisigi primate, hbikcwpinea filisason 1edertofin pertwpbastemhodnnents the
mamnid] $$4BAnfte. TR RYM embodiments, the primate is a human. In some embodiments,

the individual is not experiencing ocular growth. In some embodiments, the individual is an
adult.

[0053] In certain embodiments, the condition is retinopathy of prematurity and the

individual is a human.

[0054] In some embodiments, the therapeutically effective amount of mecamylamine

is delivered to the retina.
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(i ncluding conditions associated with proliferative
reti nopathy of the eye). In sone enbodi nents, the
wonadinorstaal has been identified as having a PCT/US2006/048487

non- neovascul ar form of macul ar degeneration. In
particul ar enmbodi ments, the individual has been
identified as susceptible to one or nore conditions
nmedi ated by retinal neovascul ari zati on, choroi da
neovascul ari zati on, neovascul ari zati on, abnornma

ernmeabi lity, or caonpbinations

' I
v E@’%ﬂfe " %iﬂ%&?ﬂz FRPdiheas, dae GrrapRetieally qffective amagnt of

mecmﬁ?raeﬁihé N geliveredabahechorbidh proliferative retinopathy
the eye). In sone enbodi nents, the individual has

b depntified a sSus ptlble to a
nz(ﬁ#eéév Gfrian £ H‘Fe‘i%%x éﬁrwégmﬁé%&ffe&ﬁve pouRY ofjpecamylamine
is deliv@feldab theiebias B MeSchokdi@. condi tion is diabetic
retinopathy, retinopathy of prenaturity, retina
n arization due to cular degener ati on,
TS hgorES SBEP SRSk DREERISa G ReT Amount of mecemylamine
is deliveiicldne R Ends 39, itAbesuIN Ihssm&isl R1&8LE 1gissease. In
particul ar embodi nents, the condition is diabetic
r .. I.n o enbodlnents the condition is
r HOSAD 2y bR b e Rrageiigal g giBietve amount of mecamylamine
is delitiRaddb MR Gsined. he condition is retinal
neovascul ari zati on due to macul ar degeneration. In
h | at ed
938 PG, R PR B AR ROTeL G amount of mecamylamine
is deh@aﬁditbkmcu@-aage rel ated macul ar degeneration. In

particul ar enbodi nents, the age-rel ated nmacul ar
wet for

|on .S a n ovasc form (e.qg. m of

SRR 21 GPAR PP oG En e ERe S e v Beunt of Tecamylamine
is delieededdb @RI Tess. t he condltlon is associated wi th abnor mal
anglogene5|s affecting the anterior tissues of the eye

ondi ti on iLnvol ving, abnormal, a enesi s .
oy 7 B, oS LR Bt Py ST amgrtgf gncoamylamine
isdeh@MﬁdtbﬂmﬁﬁﬁE enbodlnents, the condition is associ at ed
wi t h abnor nal angiogenesis affecting the anterior

t f t In certain enmbod . the )

IRETT off st i Batintats, Sl apr SoHalg, o Hegies Gt of mecamylamine
isdehpﬂﬁ&t@ﬂﬁnﬁﬁkcﬁbﬁﬁ&@ha&&;neovascularlzatlon rubeosi s

iridis, or neovascular glaucona. In sonme enbodiments,

t tio n,ocul ar, tu 0050] .1 n, ce
o DS ot &Pt EmBRciiians Ine diFoftinsliS greisigd SfibiaPpgmal
anglognnemb @ffed:td'lg the @aeRive tkalek datHeyeltr iS9 BBndETbY HvEIhS abnormal

|t| s, an ocgul ar, tunor 0051]. In sone
angw?eeﬂﬁ-’&a ‘héhec%ma‘il?r Y] HOSRIOL txyues QF th 45 4B Sepfgmbodiments,

thecoﬂﬂﬁbﬁ@ﬁﬂﬁﬁ@ﬁmaﬁhﬁﬁlIng both anterior and posterior
ti ssues of the eye. In some enbodi nents, the condition

[ . e s
ﬁ)064] In some embodiments, the condition is corneal neovascularization, pterygium,

post-corneal transplant neovascularization, rubeosis iridis, or neovascular glaucoma.

[0065] In some embodiments, the application is performed once per day, twice per
day, three times per day, four times per day, once every other day, once per week, or twice per

week. In particular embodiments, the application is performed once per day or twice per day.

18



an ocular tunor. [0052] In sone enbodi nents, the

individual is a manmal . In certain enbodi nents the
woamTaw’size a prinmate, rabbit, canine, feline, BCT/US2006/048487

rodent. In particular enbodinents, the mammual is a

primate. In certain enbodinents, the primate is a

human. In sonme enbodi nents, the individual is not

experiencing ocular growth. In some enbodi nents, the

individual is an adult. [0053] In certain enbodi nents,

the condition is retinopathy of prematurity and the

i 199681 dudn seme gmbgdimrents hegugthods Buther imehisidiaraten @), where step (b)
mcluée@ %Eiﬂlﬁ’ﬁ?tghﬁg kd YeShES LY F%gggﬁﬁue 391;%1.&? Ity g%hm&%uﬁéal agent (other

del'ivere eretlna I'C
than raedtsodilansine}, adﬁitmu&h@eapem modality, mfcfoadilnwtmrmmf it fomégomg Step (b)

e R T R ——

(b) magnbmpdzrfmfmadanatwthamam (esz. . O@licey e]meel tibfes| dte. ) (&L, bathapribr to and after

s o5 i3 b B 1 s Sspmpomgnty with s

(@), etd 9| Foresxathpld it b@'taﬁ@ WAA&tioris stép (bh R \Perforiied B%f K) or concomitantly
a_or lens, [0058] In certaln enbodi nent s,

with Slt?iPe pBu?ﬁherantw,é&n (e mvdisrRe r@rrmﬁéeaﬁgmalmky \Wigh or after step (a).
In stilf8fhey @4r@fioh8, stdiS(H) R pdrRARRH Pridr GR6L At} step (a). In }?artlcular

enbodi nment s, the herapeutl cally effective am)un
variatigpsasien nimay beperérmedmeior tostep a)s dnepme vageogs, kiep (b) may be

perfortddt @n@oﬁm GRidistep (b erd {F@h bva e fi)ﬂL | s\(ﬂ?@{) %‘Pag) Yeperformed after

amount of necamylamne is to t
step (9o M?felﬁfﬁm(bbrm@m aidmanisatiarhef a ¢rombipation cfd pharmaceutical agent and

an adﬁl?xga_ﬁ&{ égg%{l'ﬁ"ﬁgﬁ Cgsg(%eg? A0y Whﬁ?ﬂ%%ﬁ{i%eﬂ?%ﬂﬁ/}%ﬁg niPerbd Brior 1o,

conconfitantlp evith ordftey seepf(al t ivergemamdmioddimenanstep ®)riacludes a

R i R SR e —
antiboglyroo mmeangleﬁgﬁn &s same kfnbolintghts ﬁﬁ aﬁﬂI‘EEGiF rantib88yBSbevacizumab,

..0f the e . i.S a,con |on|nvol ahnor mal
ranibizumab, or aycom ination 1:hereofj ltn some emb me ts, the pharmaceutical agent is

VEGEF antagonist. In particular embodiments, the VEGF antagonist is a VEGF aptamer. In
certain of these embodiments, the VEGF aptamer is pegaptanib. In some embodiments, the
pharmaceutical agent is a tyrosine kinase inhibitor. In some embodiments, the pharmaceutical
agent is a VEGF scavenger (e.g., VEGF TRAP, etc.). In some embodiments, the pharmaceutical
agent is a non-steroidal anti-inflammatory drug. In some embodiments, the pharmaceutical
agent is a prostaglandin receptor antagonist. In some variations, the pharmaceutical agent is a

VEGF scavenger, VEGF antagonist, or tyrosine kinase inhibitor.

[0067] In particular embodiments, step (b) includes thermal laser photocoagulation or
photodynamic therapy. In certain embodiments, step (b) includes photodynamic therapy. In

some embodiments, step (b) includes thermal laser photocoagulation.

[0068] In another aspect are provided pharmaceutical formulations for ocular topical
delivery of mecamylamine. Thus, in some embodiments are provided pharmaceutical
formulations comprising mecamylamine, or a pharmaceutically acceptable salt thereof, water

and a gel-forming polymer for ocular topical administration, wherein the gel-forming polymer is
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angi ogenesis affecting both the anterior and posterior
tissues of the eye. In sone enbodi nents, the condition
woo0@m7sl ar tunor. [0064] I n some enbodi ment BCTAUS2006/048487

condition is corneal neovascul arization, pterygi um
post - corneal transplant neovascul ari zati on, rubeosis
iridis, or neovascul ar glaucoma. [0065] In sone
enbodi ments, the application is perforned once per
day, twi ce per day, three tinmes per day, four tines

once every other day, once per week, or twce

Selecgérsutﬁééw when et foraulationdsisweriaf mdministecediors Tabbitiepe, the ratio of the
concdntrafigh fo?'iﬂ@%gm%b?{ﬁnﬁgfes%ﬁnglg # %apﬁ{d gﬁ%%l[tpsgﬁg ]mcl,argured in units of

sone enbodi ments t €r 1 nc a ste
ng/g, (“b}he qomeeriraiionpf mgcaiyddrmige sn ahhmnal rs¢asmetdgntumts béng/mL ([ng/g

t har
col b B ek R SR P IR RL, SloaBel o AR e o
nodality, or conbi nations of the fore90|ng Step (b)
me06H penfcortamangroidiments, themtmmﬂcamabqumoom tarabafit £000:1. In

pm%.ta%n{b@dt S, enb PRy e%%t' LB Step (b) may be

rforned. three tines,
etc {e.g., both prlor to and after step (a), both
cdAOdHi t énﬁbylemhwdanmtafwtmn the égrn(taauonbmtthplpampadmmstered toa

i, SRR 8ty WL S g b 5P 3o fan s

ng/mlpy Ing MWtIﬂmﬂinyenm tthe Bteeqnn(aa)mumrcoﬂtéiﬂfatl\bﬁ lolf i dc@Y lamine in plasma

rforned concom ant w t.h or after
s s EH obB STle/mf R s i PRt e M af e Byohegpcsatation of
mecamgidmmmmd plhsmalis less thanabber2 BigmI( 6!)1 pakticid@ drhbsdifknts, the mean

maxn\f/)gsrnl gt I o%ﬂ@ﬁﬁ%@mg?’ég r ; Orlﬁng‘gs E‘Qﬂ%@p\ag} > emL In particular

embodipnanslith@nichy nYﬂxixﬁur%tcﬁﬂcérﬁr)atloh R_f GRIchRY [hn‘ﬁﬁé 'n?bla@ﬁ‘ﬁ 1is less than about
ep (b) may be perforned after step Where step

3 gﬁPt i ncludes adm nistration of a conblnatlon of a
phar maceuti cal agent and an additional treatnent

NpoeT 1]t y (h €Sthe eRMOBinARMs, U fdﬂﬂlﬁpﬁm%tﬂﬁﬁségﬁbﬁi %O%E 8%01% to about
6%(\%5 or to, caoncomtantly ‘wWith or after step (a

fr}eeﬁrpé{l[arrg% gH? ﬁ)éﬁﬂrsacegtf@yy@gyegt?mp g@égheaeo In some embodiments,
the foRalaf@BA @Uinpsides &8 RAbout (‘5‘09?%&@ LBo @2 'Ht%an{ fmine or a

phar maceutical agent is an anti-VE ant| bo
pharng Reaifehy aceritalie salt therenfe I eistrin sepodindrds, efrmnabEGO 001% to about

3% (V@”Oj hté@&mylaﬁug@ Y& g%ﬂpﬁeutfc@tﬂ& gt:ﬁééb@?cﬁe saif th%r T Qgrgle %{rﬁbodlments

thereof. In some di ment's armaceut i car
from ghouy/B €% dhpoh &t (W/vh mesamnyleoiing oearphnimaeﬂutmallytaeceptable salt

thereoYEﬁl:scﬁHI: @&%BH edt%li:‘%gy EE? t%ﬁﬂ% abcllﬂ 39/e @v‘) rr]rregfagltg 1ne ora

enbodi nment s, amer I's pegapta
pharmagergfivatis rat:eeptalﬂe Sqéh@ﬁrmfelrt sarnd emgeamrnanss &rohy B6QitI0€03% to about 2%

(wWiv) h*te@gl?rigc D UF% gg % ?)a 1 nﬁ%eﬁfgg{r‘lye rrbo gl%lg %lﬁbl-ée're% IlgJ certaygggnbodlments
from a?hQAP() 184 to 3hout m%s@n‘e) arcbadyhBtihSor 4 pRarpiteenttiytac6table salt

thereof. In certain embodiments, from about 0.05% to about 1% (w/v) mecamylamine or a

pharmaceutically acceptable salt thereof.

[0072] In some embodiments, the gel-forming polymer is present at a concentration of
from about 0.03% to about 2% (w/v).
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agent is a non-steroidal anti-inflamatory drug. In
sone enbodi nents, the pharnaceutical agent is a
wonroestoagizandi n recept or antagoni st. I n sonme vaPCRUSLVS/048487

t he pharnmaceutical agent is a VEG- scavenger, VEG-

ant agoni st, or tyrosine kinase inhibitor. [0067] In
particul ar enbodi nents, step (b) includes thernal

| aser phot ocoagul ati on or photodynam c therapy. In
certain enbodi nents, step (b) includes photodynamc

therﬁﬁ In sone enbodlnents step (b) includes ]
tHOOTA  mparticylws eotoduuenis.itonforuban is p sghpriprdo topical ocular

admiSPRdn. %%oﬁ{e%\f'éﬁ{sg eﬁnﬁﬁ &ﬁytthﬁg%l-ifo%mg %gﬁ@ﬁsf ol?grséaccharide.

ocul ar topi cal I'very of neécanyl am ne
enbodi ments are provided pharnmaceutical fornulations
cdfPfdlsi Ay crsainppbediments.dhe forpiwativacionns el i situ upon topical ocular

tJ1eh&0f

o B el B et PR POl M P

polysg@haﬁdqe nimgmp@etyhedimesseﬂ@cnoéxhasmalmde hageldnegun.hn certain

cmbel 0L L 00k R ObI TR S ihah 1 5 BB om abou

0.05% 1o albvent ab(o(mvglah odlinets t}&tgaﬂah gtun?xs Weseﬁ‘ﬁtf&lﬂcﬁder_ltfatwﬁl dfaibout 0.1% to
A 0 t| on. of nmecanyl ani ne o

about (T8 Sl aiher i PP R A A 5 REBH{TPLgf heut 0.1% to

aboutdN&Xeqingha). +r et i nal tlssue] [ng/nL plasma]) is at |east
about 300: 1. [0069] In certain enbodi nents, the ratio

bout .300: ut,. 100 n ri.icular
e Ao AR G2 g iR i oguiaton it AR el hb ot pfactant. In
some lofl tixeEemdobinainms mhéforﬂdneimohh@clﬁ@éswﬂ)@bérﬁ)ﬂtwé t opi cal | y
adm nistered to a rabbit eye, the mean maxi mum

aRGTRL7 o ThisPe PP OPYeLF RdREDBIEHERT SeiR oL ot of o preservative

or a suFEfxdtaRtMIa pasiuldr @hibodirdntsaravithalatioss indluydeasSyresdreative.
| ess than about 50 ng/nl. In sone enbodinents, the

ﬁ%ﬂax{[ﬁr{gﬁnmggn tg%ea}{% / ggffigp & lfg{z}npgeselsnongloerlsmno%e tonicity ,
agenteﬂ)bhdpmaﬁlax efnbedifsmts, (FRXonBonmereaehicitatzemt(Dfs a polyol. In some

emboizeniy, PO R oo o PR O e SRRG 1 5591 g polyethylene

glycobdf InRealy¢abbdithents, eam@torinfort €SiSicity aFerddP i mandil Biycerin or a
[0071 In sone enbodi nents, the fornulation conpri ses

combfnaggn thssert- 0. 001% t o about 6% (W v) mecanyl amine or a
pharnaceutlcally acceptabl e salt thereof. In some
eIb@TS] e h Sertdih @ndRddmE, lvﬂ[br@@ seBRBvE iPPResi®Uhe preservative may

0.001% t oyt 5% amne or, a
be ong AERIREE eﬁ'e?ft,zaﬁﬂ éﬂﬁfl&ﬁa e prpRLERIBKide, chlaskeiging, chlorobutanol,
meth}ﬁﬂitﬁﬁér{'@ﬁ&ﬁyleﬂﬁpﬂbam UbroPyipad¥eh OhaReretal, phenylmercuric nitrate,
phenylmercuric borate, or phenylmercuric acetate. In certain embodiments the preservative is

benzalkonium chloride.

[0079] In some embodiments, the mecamylamine or pharmaceutically acceptable salt
thereof is present at concentration of from about 0.001% to about 6% (w/vol.). In particular
embodiments, the mecamylamine or pharmaceutically acceptable salt thereof is present at
concentration of from about 0.001% to about 5% (w/vol.). In certain of these embodiments, the
gel-forming polymer is gellan gum present at a concentration of from about 0.05% to about 1%
(w/v).
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3% (w v) mecanyl am ne or a pharmaceutically acceptable

salt thereof. In sone enbodi nents, from about 0.03%to
wahoorto7g2e (W v) necanyl am ne or a pharnaceut i cRCTAS2006/048487

acceptable salt thereof. In sone enbodi nents, from

about 0.03%to about 3% (w v) necanylam ne or a

phar maceutically acceptable salt thereof hi sone

enbodi ments, from about 0.03%to about 2% (W V)

mecanyl am ne or a pharnaceutically acceptable salt

thereof. In certain enbodi nents, fromabout 0.1%to0

ad9080}1 % Iowertpinasakadinants the dormaul plhensmantain a phbimpaceutically

e 8 0 fro .

oo ERUEOL oSSt Qlrd SR SRR ol
mecaptydaminediytirachldrideaccept abl e salt thereof. [0072] In
sone enbodi nent s, the geI -form ng poI ymer i s present

?w) 9§ﬁ 8@%’ ‘la?igu & bou ggg/o p %rﬁga%guma% acceptable salt

n par | C u ar e c
thereé ) isrincarporated & the datmylatiar ast snbbt(aptm:ldijt paels- ﬁiecamylamme In some

. adm nistrati In s of t.hese enbaqdi S
variafii B B BRSSO e AP TGS fsgged 15y pporporated in the
formulatibmansiizadale piue, R nhe@ah@taminal i on forms a gel in
situ upon topical ocular admnistration. In particular

Sgpyggi g ﬁgl glg odi nﬁ tdzrgﬁ%ts,:tpr% gm%g%@%g%&%x&%& ai p?laramaceutical agent, as

descripeldyeadn.har i de is gellan gum In certain enbodi nents,
the gel -formng polymer is gellan gum present at a

c tr of fr Qm b ut O
ﬂ%gﬁer eshl PREAERY aﬁp% GRS é’g&&tﬁ 1%‘?“ ng 61% %’S?tﬁ%%’?‘t}ﬁr
mecamfyl:abmatfoﬂmil%bm alizséribelohenéin) It ik intshddd thed heagy of i formulations
el.lLan.gum is prese t.ac entration qf about 0.1%
descrﬁ’gda‘ﬁfﬁi’? vl é?%‘gﬁ}f'@ & %‘ﬁﬁf ?ﬂ’%@?f%ﬁt HYEREOR nents t he
formul ation is. substantl ally free of surfactant. In
sq0es4jf ﬂheeﬂaiarmdﬂidﬂmaxﬁts ard previded ikits ahdloding aaY W€ tdpical ocular

serv 0 certai n enbodi nents the

mecafiy T Foiiati o drotr G B gnf BB ARt (8 e

a surfactant. In particul ar enbodi nents the

f oagslat ilorsrthinGmideimens,ahe foradulatéon {s@Pdvilled th $MBi-dose form.

enbodinents the carrier further .conprises one or nDre

ﬁﬂb% ty In onl CI )}ooggg&?%,tsttré: ?(lsﬁ%&laﬁ%tﬂoig :prrrc?\iqgigd 1&%1&: or more single

unkdegbﬁﬂnments, the polyol is a sugar aIcohoI tri hydroxy

al cohol, propylene glycol or polyethylene glycol In

Fgﬁﬁ@ﬂ n ?Hg&gé %ﬁlméxﬁ? sgﬁgcg%ifﬁg{rﬁahgg K Iy e1t AgGH aése)or multi dose

nitol, glycerin or reo
form) is provided for treatment over a period of about 1 day, about 1 week, about 2 weeks, about

3 weeks, about 4 weeks, about 1 month, about 2 months, about 3 months, about 4 months, about
6 months, about 9 months or about 1 year. In particular embodiments, sufficient formulation is
provided for about 3 months. In other embodiments, sufficient formulation is provided for about

1 or 2 months.

[0088] In some embodiments, the kits include one or more pharmaceutical agents
(non-mecamylamine pharmaceutical agents). In certain embodiments, the kits may include one
or more non-mecamylamine nicotinic acetylcholine receptor antagonists. In particular
embodiments, the pharmaceutical agent is provided in a separate container from the

pharmaceutical formulation of mecamylamine, or a pharmaceutically acceptable salt thereof. '
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[0078] In certain enbodi nents, where a preservative is

present, the preservative may be one or nore of
woeowarkanmi um chl ori de, benzet honi um chl ori de, PCT/US2006/048487

chl or hexi di ne, chl orobutanol, nethyl paraben,

phenyl et hyl al cohol, propyl paraben, thinerosal,

phenyl nercuric nitrate, phenylnercuric borate, or

phenyl mercuric acetate. In certain enbodi nents the

preservative i s benzal konium chloride. [0079] In sone

ez@ i.mepts, the rrecg)gyl am ne Qr pharmaceutically .
a @&1 abll2 3SET SREFIAS NG Brepird RYRIUIGR aEopredited apethorst! preparing
the topicAND ARAUbrHuBHAd36 $Cmes LM 128 el WNHEQL methd 83 g@ﬁértalllg W @Mde mixing the

enpodi nents, the mecanyl am ne or phar maceutt cal ) )
mecaylaERna BIbCAEET comperests (irclyling din s tforomeaalyme) dm sufficient
amouﬁﬂ's%'fb Qe a ﬁyr%ia%&%ﬂ?%tde?f{%é %ﬁ/c%htr tiods'bf &bl §+xﬁ glgent.

these énbodi nents, the gel-tormng polyner i's ge Bh

gum present at a concentration of from about 0.05%to
atBQﬂ?ﬁ)] 1941 parfipulap gwbpdimenisesre providerhbogthada fer the peeparation of the

. i . LN r B (o}
oniod G AN PO A ARSI gt o
dispersiigta gxl-fpniagypodymerdinian aqueeus)solutioneofigehagglibroinieder a

pham{ggglﬁigallg Red 14 QE(I{ g}teléeg)?i(’b% ﬁ??m&fﬁé@%' t%rnéi So%‘neg in step (a) to form a

‘pharmaceutical acce reof, |
solutipmengelparat, €¢) dquilitvetifgthasbhtiooror zsl fuinet amttepl(by Ipubme

- NEC | am.ne, | Q ariations t camyl am ne . .
eSO T Bt B BT Mt i
includeracgei {formaihg pholymér) inchaiingiitetsteps ofiga)sdifisirsing aglel -Yorplifi€ polymer in an

R- nec | ami ne. J0082] In,sone enbqdi nents, th .
aqueofs SGY PeoSiiEbY e DB AR HER Bl A CelRbla sl thergaf and (1) mixing
the mikege folesd ineitq) @) td 23 sdiitiotedr @IOINEEmEERB6Hinad s, the method of

r.oovided kits jncludi n% t he _topical ocular .
Prepa%é‘e%\ﬁ]}‘lﬂé%cﬁ@%?% pisP; (Gheauilibigsiag thesalutes e gel formadgin step (b).

I ntended that the any of the fornulations described

heoooilp NBysdige bmbbdigishtd, thd pekid sol@ford HBmBERSHBMine, or a

inventjon. [0 ?4] In certain enbodi ments are provi ded
pharmgeficelly E&‘Eﬁﬂt?g’ BRI BFraohdUTBeH CarPTieE P dhatRRAHI P2l R 2
preservRivVELbAd §RRRtA8S Bl iR BE G itentH MIRBESS Mtion also includes a

instructions for use. [0085] In certain enbodi nents,

preservgfiver oy Aihers, tha agacays solutien alsp includestd swfastant.or m
[0086] In particular enbodinments, the formulation is
ploweRyledm ¢erRittedbodiicits; HRMofutitH forled & §8h (B forms a gel in situ upon

topical ocular administration.

[0093] In other embodiments, the solution formed in step (b) or step (c) is a gel prior

to topical ocular administration.
[0094] In some embodiments, the mixing in step (b) includes stirring.
[0095] In particular embodiments, the mixing in step (b)}includes heating.

[0096] Unless otherwise noted, the formulations of mecamylamine as described herein
are intended for use in the methods of treatment and/or prevention as described herein and may
be incorporated in the kits described herein. The pharmaceutical formulations described herein

may, unless otherwise noted, be made by the methods of preparation as described herein.
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[0087] In sone enbodinents, sufficient fornmulation (in
either unit dose or nulti dose forn) is provided for
wonreetorend over a period of about 1 day, about PeTMSeM06/048487
about 2 weeks, about 3 weeks, about 4 weeks, about 1
nont h, about 2 nonths, about 3 nonths, about 4 nonths,
about 6 nonths, about 9 nonths or about 1 year. In
particul ar enbodi ments, sufficient fornmulation is
provi ded for about 3 nonths. In other enbodi nents,

sufficient formulation is provided for about 1 or 2
mif@e. [wadetheraspenief thebouentiontis pravidedisesfithe fapgwlations of

e: A i - . i .
mecaf)fentihe (0L CRRRGARAGHIIAfbns HED Bob/ills TBRAMAIBA forporating
viscodity-enhangingmgentd orondatoms imyoeporetingreelafoyinary pudymer, etc.) as described

.hicotinic.acetylcholj.ne receptor tagoni sts.. I n .
hereirpin'e ianufaire e s e Cament . PRty A TRautadyute of agmedicament for
use inpthe treakatenit _ancﬂloﬁ fpm&ﬂﬁlmm o Hnd%ti’tﬂis ab dedtribe@ herein. Further, the
ar maceut j cal. r at i 0 cany] gm ne, o a
form TGS Eaioush Herspbad PerinlFre « e aBte Brmaispions free of polymers,

formuddt@inl Gicorp@rathg Ofscobdie/-HIREERE akbeMe ridilatdng iﬁ&%férdﬁﬂg gel-forming
p a

reparing the topical ocular formulations
Polymgr, ¢t b4y plPHintEnderh g aerin W5 danyEacdiyrg of ¢ mesieasaent for use in treatment

and/ofprevBitidd 6 tHE 68704t 8ANARE iR ofBnEL SHithAREBRMEEHsS described herein,
(|nclud|2% the gel-formng polyner) in sufficient

unlesglgarhy dictatedptbpayise By context ersperiligpiinnetsd. desired
concentrations of each conponent. [0090] In particular
GM e SetnBtHer Q¥pde df RliARASohAfe SoSidRueRa R u®Rions as
0 he topical ocular formulations which include a ’
descrifeq hergindos ysp 81 igdreatment apdion graveatien ehithegpndisions described herein
(e.g., HcRRBESTIMhutIRk HeRoFHBE ek YORE liaﬁo@snin@%%?eﬁﬁx viscosity-increasing
sol ution of necanyl amneg, or a b%arnaceutlca &
agent(ghdeprulbtiensiarerpprasingcdel-fgy)ingrpaivmyprs ¢te.) nFrt examile; fveiulations for
: S -1 .
e S SR e R B PR Bl B e i nctuces
water on salowe Ieshmdiemdrdsments, the omiride chaydteheatsr 4t thie fermulation may further
. r ration of .the topical. ocul.ar fornulatiaons, which .
inchudd Y, 3h 58 e Ryoh Tk 58 Sorltctn 8 PR o1 s g prbodiments,
the fofranlatos peaydertypatapgd. - frosthelghygettyatl ThRomd vAEHBORLS the carrier

. ol utjon aof canyl am ne, o har naceut.i cal | o

includig a g HEEng P Moo LB AROPISRT M crTiEr R Pg 2 i situ gel-

formif@polgthet.nIisécdie é@bodigndnty, thefos@liation s Sibs@@tially fres @FBel-forming
1 enb dlmentsb éhe nethqg)of Qrepar tion further

po Ym@&rrﬁ} forRs CRogigEnts, £ye togrrla 18%%?‘%@%11% 5egof splyaers (e.g.

includi®d gdlbrthg pblgheR, (BosityCABdhcihd aBSHIE £ OBN ¥ Smbodiments, the

t he aqueous sol uti on of mecanyl am ne, or a
formulption s sehptantially reg of eptcapieIncEasingAgenis e gt grrbegymethylcellulose,

polyaieiR dobffieR, RN TREGHE LEALIRAN, thAViRERNG Ffhd HEmPlatidn is about the
surfactant. |In sone enbodi nents, the aquéous sol ution
same gy thg visgesitieka galine solution containing the same concentration of mecamylamine

met hods o [

(or a pharmaceutically acceptable salt thereof). In some variations, the carrier includes a

viscosity-enhancing agent.
BRIEF DESCRIPTION OF THE DRAWINGS
[0099] FIG. 1 shows the concentration (ng/mL) of mecamylamine in plasma (™) and

vitreous () after intravenous administration of an aqueous parenteral solution of
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preservative. In others, the aqueous solution also
i ncludes a surfactant. [0092] In certain enbodi nents,
woheo7aasabi on formed in step (c) forns a gel i RCTIUS006/048487

upon topical ocular admnistration. [0093] In other

enbodi nents, the solution fornmed in step (b) or step

(c) is a gel prior to topical ocular admnistration.

[0094] In some enbodi ments, the mxing in step (b)

includes stirring. [0095] In particular enbodi nents,

the mxing in step (b) includes heating. [0096] Unless
mecagytaminge dpdroghlagidetdver & drhout atfusos pefiodecmbpitaat aeta slose/rabbit of 15
Ing,chgscribed herein are intended for use in the nethods

f treatnment and/or prevention as descri bed herein and

may be incorporated in the kits described herein. The

pHA1MHc e il Ge dIshdws thel comcentrative{og/miebfireew@imylamine in plasma (W) and

: I j t he net hods. of.
vitredi8 (PRt BRENen G i Rl B S pRR LR S Riop of
mecamypmeine by diochloride @ver @6 hosr prfasionl pekiad® @bbithat a total dose/rabbit of 15
Ing/,kéornulations of mecanylam ne (e.g., including
‘orrmul ations free of polynmers, formulations
i ncorporating viscosity-enhancing agent, fornul ations
i H80idor & Gng shews fherqunnentptionr(eg/s) of mepamgladdae in feadal/choroidal

. i i.n _the . .manyfact u.e a i cament . . ]

tssueforf rbifofed SR R RS n S R Rindnfusiog ofgocpaueons

parentenaltsobitionedtmeainydartinerhydfhikstideqid a abtat asuditabbin 5f 85 mg/kg.
descri bed herein. Further, the fornmul ati ons ther eof,

Rl KRR B ——
(ng/mil1) @ad petiral/choroidad ciesiiet gk iamnabbig R@einisterb@ (AVhaki DiGvenous

. J ncorporati | -for.mn olynmer, etc,), are also ‘

infusipy P@ﬁ‘gaeaél?%f 6 oy of g affugee RerategalsrldianeRf pesasntiamine

hydrokbloridé @t & fothl ®atAESYit 6NN Bb/KY SGBY hedtoPical Beministration to the rabbit
condi tions and, in accordance with the nethods,

eye offas i sityesHigmping soluticr 9f 24 mseaylgminghydioghlnadopatadese of ~
1mg/EPEeEXt Or specifically noted. [0098] In yet another

aspect of the invention are provided the formul ati ons

as_descri bed herein for use in the treatnent and/or

pl @3¢ i §HGo? shayes thsronesnsistiogretmpeanaylnavies in glasmpa (ng/mL), vitreous
(ng/miL) ahd At/ ERS B HE QR nE /oS Fordhb iR tngcﬁfg%l ?Isis%x{ryde?etd' (A3 %n aqueous

) i Ncor porating viscosity-increasing age
isotonfie pphthaliiie aslutine of BYr vrecanyylgwiind Igrdrbelgoidd geedoseatfe- Jmg/kg/eye and
For .example.. formul ati.gps for the.treatnent .and/ o
@) e L R it SO A POT e et 80 FoPar s Gkeeve
the carrier includes water or saline. In sone
e f®dH] meRiG, 6 shevtercoecentmyiob énglaill § rof and atdyamine over time (t= 0 to
_~adornulatjon further include . |In some . . .
=24 R P B i PP iy (B = eBPosscsotpic gpfghalmic solution
of 2%afieathyRhin, hydrochloride at a dose of ~ Img/kg/eye in the vitreous (4 ), plasma (™)

and red blood cells (v ), and (B) an in situ gel-forming solution of 2% mecamylamine at a dose

of ~ 1mg/kg/eye in the vitreous (v ), plasma (¢ ) and red blood cells (m).
DETAILED DESCRIPTION OF THE INVENTION

[0105] Provided herein are formulations of mecamylamine, or pharmaceutically
acceptable salts thereof, formulated for topical delivery to the eye, as well as methods for the

treatment and/or prevention of conditions mediated by neovascularization, abnormal
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the formul ati on may be hypotonic. In others,
hypertonic. In sonme variations, the carrier includes a
waebo7foas ng pol ymer. I n sone enbodi nents, thePCRUS2@®E/048487

may be an in situ gelformng polynmer. In sone

enbodi nents, the fornulation is substantially free of

gel -form ng polyner. In sone enbodi nents, the

formulation is substantially free of polyners (e.g.,

i ncluding gel -form ng pol yners, viscosity-enhancing

agents, etc.). In sonme enbodinents, the fornulation is
angiogefpsisatscalar permendilyy, o eomtynatjons ibereefs iof gntagentlgues posterior
tlssuegg.ngjﬂmcfsad'tqgwggéﬂa&% I}#(l)lﬁ% 1g@3|ét§réﬁ) lﬂ}nés c$1%[ %ﬂ?eo%asculanzatlon
Pteryglcmmhmsmnposs-cabmat trarisplananed vascul hmzastllospmealynamfvaa:ulanzatlon

al.ine sol uti cont ai concentr of .
neovap Sk feifenth <76, SR Ruct labiERoRP Ky ZRmERPg e &pfnulations and
methddsetbepzfe))aﬁngﬂxermnnalanaﬁs ons, the carrier includes a

Vi scosi ty- enhanci ng agent BRI EF DESCRI PTI ON OF THE

the onc trat on
TSRS SR, dibrobichl Rl 18 CONGERLAEH QLR or

phamiagtuiinatiycicsepaabic mals.st ﬂhateloﬁrfoﬁﬁulat%da‘bgapit&l Aeliasai ﬁcﬁ file eye, as well as

splut jon of neca am ne drochl or.i de oyer 1 hour .
et R 18 BTG Fopl PRDEPEG: B Cop i me Ser e of choroidal
neovak&ﬂﬁﬁid(ﬁm hishbftal Erlg@ogéhe&h %cﬁlbﬁp&ﬁféﬁsﬂﬁi airlc@fhbmatlons thereof, of

1(1 % msca H] |mn pl asma and vitreous
poster °’)gns<§’f‘ the eye (Bryduey f‘?F%’cheéFY%‘?Pa&?le%?ﬂlsﬂ’c%ﬁé‘Gb§°rmulat1°ns kits

compﬁ@thg Mhede FbroedhtibnsomdGhetABERIRY pAdPabiSg W@f&ﬁﬁla@fo’ng eP¥&dition, also
hour |nfu3| on period to rabbits at a total

prow%‘saéﬁ reaskods for thegrepgnrey anflipr p1gveRtian ofcenbiens mediated by
neovasQHaE AL hﬂ{brﬁfﬁg&@logneﬁ? CAHMahdehBility, o comblna]tlons thereof, of

retinal / choroi dal romrabblit eyes a
anterippiigsuespl Ge ege msing speh farmulatiosnddts qompmmg]thcte fommulations and

i on of necanyl am ne
meth(ﬁﬁggpﬁporl {%% 1?18{)%%( dose/rabbit of 15 ny/kg.
[0102 FI G 4 shovvs the concentrations of nmecanyl am ne
i K0 7ds kg ,cgmghtlow medigirs Pnmgaveycudariization (retinal and/or choroidal),

abnorfn%i bﬁ?h %é‘lﬂ:gir cftp%%{llat' bér?ﬁé%bﬁﬂg \9(9‘) co];r%mertqm' dftwo or more of the foregoing)

ere as an 1ntr enous I Nt usi on over
of thep:@stemr tifsues hﬁmeseyof foa nxaqpbonmh;ﬁaanm mtmbpa:hiest molmdofg diabetic

retmoggt?lﬁgn%k gg%%gy ? fe\%{: {Etllurgr I d 1gf)p% ¥ndH? g% ?gl?lls i %bseme retinopathy

associagdbvith eyseulaf ed&’.ma,ranﬂlrtmnaj @kovastilarigatioel difel to Inafula?2 Yegeneration, as
well a3 gﬁ’dl@ onarl] %OI‘I;]JI RS cli]els%B ecF h&tema ar%os%%ous condnngns aq!fect/mg millions of

people in the U.S. and worldwide and which usually lead to significant vision loss and even

blindness. Indeed, age-related macular degeneration is one of the leading causes of blindness in
the elderly and retinopathy of prematurity can lead to varying degrees of life-long vision
impairment for infants born prematurely. Vision impairment, either partial or total loss of vision
or visual acuity, adversely affects the quality of life of the individual, often restricting the
mobility, productivity and independence of affected individuals,

[0108] Retinopathy of prematurity (ROP) is a pathological neovascularization of the
retina that occurs in premature infants. The significance of this disease is that it leads to poor
visual acuity or blindness in 45-65% of these children (“Cryotherapy for Retinopathy of
Prematurity Cooperative Group: 15-year outcomes following threshold retinopathy of
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[0103] FIG 5 shows the concentrations of necanyl am ne

in plasma (ng/nL), vitreous (ng/nL) and
woebimaszehor oi dal tissue (ng/g) for rabbits tepraabkdogo48487

adm ni stered (A) an aqueous isotonic ophthalmc

sol ution of 2% necanyl am ne hydrochl oride at a dose of

~ I nmg/ kg/ eye and (B) an in situ gel-form ng sol ution

of 2%recanyl am ne at a dose of ~ Ing/kg/eye. [0104]

FIG. 6 shows the concentration (ng/nL) of mecanyl am ne

er tinme (t= 0 to t=24 hours) after topica

premagutyy f@ﬁlrrgﬁlﬂlb#rqra Theiiticentsr “(“?i)OféﬁYOéJa?Ié% forjre@pensithy of
preme&@xhiyh gb@@ﬁ ﬁﬁlhl@}ymag)gol 2p5318q 809 lg5! ”F&ethhyéiﬁ&ﬁﬁ{e‘a e ghing <1250

ose ‘of ~ I'ng/kg/eye in the Vitreous (-*

grams, Iﬂeﬁsmrﬁwlem)e AROP azicornmod. dethesEqrly) Treatmoent Bpr &ntlmqpamy of
Premactjftﬁﬂf qiﬁ‘gcég {Haj‘ %890 Bﬁ%ﬂe\%ﬁ&é ééuf‘;é‘h{g‘i%?% 'g@%@ 8e\?e2r));?edq$§ (Barly

Treatment for B@tincmthysoi( Pre)naﬂDE?Nd_OE@‘dDESCRb@ﬂ'I @b Oreidesee and course of
Pro [ qr mul at i
retlnohemgbglpam Lt%gzs ]ﬁn o¥ nﬁgo;%g | & :]lyr%/eaér&e:%t Bqtlélog%{l]l?’ g? prematurity
studyt Fmﬁmfcs (201}5711[1&1 bﬁ-ZBprUhfmpnmatelyj alrice@neatlier hhmraystory study
nd/.or revgnt i on

a [ net hods r the tseat nent
conduied mapt AHersyatn Geliiens] aheSuRLEtRe e Fatly 6 brse of reunopathy of
preme&ﬁlﬁ\@'f RSN Wsrgkainlcgy 9&5@9—&64@? ﬂ’[ﬁiﬁbﬂdhhde)lof ROP, time of onset, rate of

co nati.ons .t hereaqf, rior ssues terior ,
progr{iaibt B U 9 ! oFe- TR BUC s PHte s PR 2B e, chirargigely, there is

a comip8llingaRad kb BSin ne RN iRSiZhtsHAQ \RFEIMh HelvzBbiaPbutiddfphdathbdTor this disease.
rubeosi s, post- corneal transpl ant neovascul ari zati on,

[ eovascyl ation, npeoyascul ar gl auc
etl@{.%%? Angiassac diseriem bat; %F@teel&ﬁﬁﬁwﬁ ﬁgﬂtq~F‘é’§éHCIUde
abnorfrﬁ[ Hix%@éérﬁe@ﬁ 1Mviﬁgttﬂ@9&né@ﬂu@foe@? thBglg rowth of vessels from the
formul ati ons Simlarl provi her ei n

limbahygscplst rispus rrﬁﬁ §1eo‘f°rﬁ%9c ariyis ahﬁmeﬁal wsspﬁgpwﬁh ggibealueyfo infection,
conta@cqgr?smv@é}l faddh hehiEl $8fns, m‘i’ﬁlg]g&%%%g%g&g & Qg%eﬁékatlon or intraocular

delivery to the eye, as we ; )
events sushtasaiveitisngleasora andpthisinbwbi. cByriralitpatnensds withdopigal
conic LA S Ak PSR O o BRI prvaiom
raisedt Wedgothapst gpowtherfi the conjusetm. dt IStrhesteymn(ommhomg thgse who live in
) th :
vopiff QLA 8 55T AL 1SSk S EL o A o, s,
and tepnagaPtemmmm afeononrished bp $my|c|apﬂlaﬂe$ thansupply blopdcw tloketissue. In

como g SO0 A RS R S B P e R st e

visionarypicd esinsent wm‘.@dﬂsamﬁxﬁalrfea’ej J:drtlyqstﬁbxds Qﬁbhfg&t'y. OR#beosis iridis is
t her eof f or ti.ssues of the e sing.such ., . -

usually giderinliopfi OF P2t sl I i AROBBar oerr R G (s and ciliary

body, FHiEOCkn Tead tcpglaﬁaﬁhﬁlg’l‘felaﬁnérﬁmhééd pHb%ocoagulation and cryocoagulation.

[0110]  As noted previously, the development of topical ocular formulations is highly
unpredictable (Lang ef al., (1995) Adv. Drug. Delivery Rev. 16: 39-43; Dey et al. (2005) Expert
Opin. Drug Deliv. 2(2): 201-204; Jarvinen et al. (1995) Adv. Drug. Delivery Rev. 16: 3-19;
Maurice (2002) Survey of Ophthamology 47(Supp. 1): S41-S52; Paulsson, M., (2001)
“Controlled Release Gel Formulations for Mucosal Drug Delivery” Acta Universitatis
Upsaliensis. Comprehensive Summaries of Uppsala Dissertations from the Faculty of Pharmacy
259. 52 pp. Uppsala. ISBN 91-554-5173-X.) and dependent on a multiplicity of factors. Thus,
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[0107] Ccul ar conditions nediated by
neovascul ari zation (retinal and/or choroidal),
wahoororsid20 angi ogenesi s, vascul ar perneabil ity OT/US2006/048487

conbi nations of two or nore of the foregoing) of the

posterior tissues of the eye, for exanple,

proliferative retinopathies, including diabetic

retinopathy, retinopathy of prematurity, retinopathy

due to sickle cell disease, retinopathy associated

wi th macul ar edema, and retinal neovascul ari zation due
unsurpmsmglgutoadateie@fen’eveairionnnvawmhg tizsapibecaubiiet oftaraisting or

i ons herei.n, are ser
el R R AR BP OIS TR IHB. D6 CTED WP orglications have
not be2l Gu¥dtissiallyi sldadlbyed. e@drrm dsmgﬂiefa;ﬁ@rfor wicst proliferagverttinopathies
even bl i ndpess. ndeed, -rel a é@d macu

commpabbHPLEi B UF&O Hgaacu&aﬁ JF%‘&?&‘I §Y@aﬁ§égla 98P 4tln Lrug. Delivery

Rev. 167 10h8128| ¥6fd ot a2P00 ?}AJWMD@ YD&lkvePy REBIS2E 173240 2fdr Eﬁz@ﬂple sub-
to varying degrees of life-lon I Si on |npa|rnent for
conjupiiyad o Sntﬁ?oYWeﬁlr igjfstigns Whichpig ghm R@rtoung pf fiaig delivered to the

posteﬁ(grrxtegﬁaln dihd 2! TSRS ir&fedﬁ(ﬂe§ I Iﬁﬁvé%r \ﬂasy ﬁhméfdast@rsadvamages
versely affects the qual |ty of li'fe of

includipg thei r@qgtrem@fttf@mrepg@,tpd irdedtiogsy \Nblch@gq:h i:a;ryy the risk of complications,

e 1Ay 0 PRt oL el 4 by

Additjpaiahiy) mg'aoaﬂreai emvamnsl 2490 geaeiadly requirchspecializedhtraining to administer and
reqmrgctg:rgie of Q%lﬁg?étﬂ?s% ?‘Jﬁ% et aEr hfl 95'5ﬁqd I 'ﬁr%gcﬁe? Ler} Ike% 16: 107-123),

0 poor “visual ac
thus sobstantitdssintreasdibg @60t of thasmenthi | dren (" Cryot her apy
for Retinopathy of Prenaturity Cboperative G oup

1 tcomes follo hy ..
i%/ @ﬂat 3:1% ngglf)?lﬁlg{l fglgsﬁq{& eO n%)r erq](afn?ﬁﬁ {L?)Pc%:lﬁ&eé}wery routes has been
hampézeddly thé c&lnph:b(itg lodi fhye é}@ranﬂ&tslmmpﬁb\lwmeéhmmm rektlpding exogenous

2005 ch hal nol 3: Fo
subsEE AT o4 B R ST R RGO et ] BB oD pped that i the
applidatiofi @NePd drops 1dsb ehadnaFYoyof Tﬁeﬁd&h@&@phé@perﬁﬁfate@ eRatdneDind reaches intra-

oculaCis HREFieri i IS RO (ReRey AR doyry of drugs and thei

formuR@idr R @Emr’er?fto BiegiitdHor kopib® @Pﬁfe%ﬁlb VEexXeredstly lﬂ&h&d and, it appears,
i nci dence and course-of retinopathy of prematurity

often flapyer kYylpurire b (04 1id) 11d, S aETRERAIZAEPD FeEertias &%W%#lood of success
and tﬂ},r s%'i@Bi‘l'ﬁﬂl b¥a phitiditar BEH R tdpical GERRPYel islist43ientifically reasonable,

Unfortunately, since an ear]|ier natural history study

wmlewmw&‘éprahwé@telmnw@f pariigular farmptatiens tg engllejog epfeasnce such
del t getlnopathy of prematurity" (1991)
ew% f&f %8 16 8-1640), the incidence of ROP,

tinme of onset rat e of p;ﬁ%re33|on and_tinme of onset
oflOBE2. t tlavesvsr.sumrisenely apd i eMterrfdheseidifficalties, the present invention

relateé&&‘% ?thgeang;al %b?ﬁ\%ldtﬁ)nQ afi® %dds%@‘u@ﬁ%%é %r&ﬁil&o%Wf mecamylamine

I NS devel op new t rapeutlc approaches for

(or phahingcagitisalis accepblyoialisthyirens firdopicsladieintstratian taftheeye, with
tolera‘aﬁ-? n?(ﬂ:gg,rﬁlﬂﬁmgi, SR %?fe%fs ff)Pﬁle qye%ﬁh&ﬁ'o‘f@@ndltlons mediated by retinal and/or

choroidal neovascularization, abnormal angiogenesis, vascular permeability, or combinations

thereof (e.g., combinations of two or more of the foregoing), of posterior tissues of the eye
(including proliferative retinopathies), as described in greater detail herein. These formulations
and methods should vastly enhance the quality of life and the outlook of millions of individuals,

with the additional advantages of providing treatment with lower risks of complications and side
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abnormal angi ogenesi s involving the cornea due to a
pat hol ogi ¢ i ngrowt h of vessels fromthe |i nbal
woaswusno pl exus into the cornea. This abnor maPCYaSs®E/048487

grom h may be due to infection, contact |ens wear,

trauma, chem cal burns, imunol ogi c di seases,

degeneration or intraocular events such as uveitis,

gl aucoma and pthisis bulbi. Typical treatnent is with

topi cal corticosteroids which nay be conbined with

corneal |aser photocoagul ation. Pterygiumis a raised,
effectapaigeels harpddegt anstshfoo hdmigstedionuwbile Vikelyl alsd imcreasing patient

onmmon .anon ose o li:ve in tragpical cljmtes or

compRRcAhd YERshur BFhpteiin e e de i lstBe i s Bqapased costs and
discoinféiitd edrhpared tecleanly avatlable dnigtherapiedr ygi uns are

nouri shed by tiny capillaries that supply blood to the

ti o ome, cases, this abpormal fibravascul ar .

LIOEE o A ERER e Bore L B PPk BY FL e Ymecamylamine, o
a phaith&deQficalliyficepiablersaitth@psf, wheh adednistetdd topically ireaf@mulation suitable

cqrticosterpids, ar rgery. Rubeosis iridis is usuall
for usg T hEFYeCRIEIREFRBIY GRLKES Al FPRUBTAES ofgrrspmiamine to the
posteMEBESueHOnE Byé (k. & Nhel retifa ailcHorbidy kalatdeey, th¥\bbiedentation of

| ead to gl aucoma.  Treatnment includes photocgagul atjon
mecagyiarping GEPRASINEIR PSS 6QmpIreddo ASHa ARt ghFIcgamy lagnine

dmisiS¥RIIOR R icAly (9P iaRhvaMsB! et 9! TR BechDbELSBA that high

2 unpr edi'ct ablfey(qf;gggl etVaI , 1%92) Adv. Dr ue. Del i ver;. €
concqpiationssof 1pgcangylamine ase also presgobin the gemea @3 pther anterior tissues (and

i BORRk 10 8B AL oo S o 081 i,
Opht hanmol ogy 47(Supp. 1): S41-S52; Paul sson, M, .
( A0b14] " Gdns swprisigg Resubizpon alse| berngniayest hoeempasison of the ratios for the

concqfi5F ot Mledthn TRiH It e MRS C B0/ 2 LBRRLLARGH ¢

mecatriybaniize uh plesmia (Rymlndoy bethGystsmiggily adppoistaacd in8Bamylamine and
1-554- 173- X. d i i Ci ..

mecaf ]t dafstére AT RENHAN DS A Hscflobihell aros is setforth

in Exampld @via?ila/@ ?’l;el gnddrbying :1&13 mmngtokteof;oTabdn 6 et dasgribed in Examples 2, 5
nmeL 1 .pratl ese,congi ons (0] causi n

and 6 NF Feshetelenes ERRRCUR RIS | CaTond have not

been successfully devel oped. Current drug therapies
f dO11&ist Ipmettidularatdmyparisen iofi §p@s. Hileand éBifonhnd fevieyy vETable 6 clearly

t use of_intra- | ar ini ion (R et al . .
show|f1§ g5t o o' B EileBlack MHY LY T ultdlny, when aministered
topiclRE) Gslprefidentidllyugrgeioe to\the yetireMchob@idalltfssidy (a rhtio of at least about 80:1

. .exanpl e subconjuyntival or intra-yitreal .injectian .
(isotap o PEUP Y ARSP PRI i 4Bt s SHRFrRal 42 Fagio of about
1.4:1 Eﬂil ehqrogifedion and egnnnr. 1ol é{ﬁ hﬁlg&uﬁxsio'ﬁb %p_ecﬁfvlét}gd Suek r;]aartitioning of the
owever, have .n rouys di sadvant ages, .i.ncl udi t he, .
mecamiaming i fie Tetpalfchomfal Hsuss PRtRectedP VB gk e tiTko the field and

overcoifes iheHfHEuIESNMBIdvedin 188 Fiel BWRh réfard i®$ldeadsful development of topical
det achnment, _vitreous henorrhage, endophthalmtis, and .
oculay g?@‘@l%ﬂ‘ﬁi’ée Namely, mecamylamine, when applied topically in formulations suitable

for the eye, is able to be delivered in high enough concentrations to the posterior tissues of the
eye to be therapeutically effective, while not being cleared from the eye or absorbed

systemically in large amounts (e.g., being detectable at high concentrations in plasma).

[0116] Additionally, when mecamylamine is formulated with particular gel-forming
polymers (e.g., GELRITE® (gellan gel)), the ratio of the mecamylamine concentration in
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Additionally, intra-vitreal injections also generally

require specialized training to admnister and require
woheo7ussr20f | ocal anesthesia (Peyman et al, (196B)USZwe/048487

Drug. Delivery Rev. 16: 107-123), thus substantially

i ncreasing the cost of treatnment. [0111] The

devel opnent of |ess invasive, for exanple topical,

delivery routes has been hanpered by the conpl exity of

the eye and its numerous nechani sns for excl uding

0g HO S substances such as the nechani sns descri bed
retinalghotoic FeRARRD boy Infrgaseddifthers thuyeddiionally enbancing the preferential

dehve%p R hfeRbing hinthe &Y hedESBS of ?rﬁére&tr@@ e géstérhﬁ ?%HH of r‘.he eye (e.g., the

plied pénetrates the cornea and reaches I nt ocu
fetmatqné@i& ehoroidPsvhers the Ccaldltl((lﬁgiysqub@di ye aRgpayifesteddwhile maintaining

very %W le{lélg of ﬁle’céﬁﬁ)gﬂmﬁﬁe iy ﬂﬁg r g (%%e l‘#l&l%%r eI I%men%atlon and/or

el |Very pOSter|0
elimingtionefside dffasts) e dhisdnereasetin dlppesiods evdrt mnré llnazwpelctedly large for the

gel-fo('l%’}% %&ﬁm@% g%ﬁ)e I’(JP‘FQ ?:] gi‘efl tt%ﬂ% el %gﬂ%k% }Zegittlor Poplcal administration,

as sh@m ha'ﬁable by Whﬂaﬂwaopmaiw applidd ugptdmic sblupioq @ n@etnglamine
i S, not SCJegtlflca|| reasonable whi

hydroa a;é l?g% ec} g puppising large 6?)% ﬁlscﬂ.le p{asma concentration of

at 1ea§t@bm1ﬂ S0 1 enabdur 208abtte iRl @Bfiﬁﬁ'ﬁuﬁgl&ébn@ SENETE® (geeuan gel) solution

not curre vai l able. [0112] However, surprisin
of me&?fayliaﬂﬂef‘pﬁ?f@ BﬁOflﬁeéfetha SRpp éein pxhubitedprgtiocf@hleast a ot 497:1.

invention relates to pharmaceutical fornulations and

Mo NTYs Tbr tFemgcd, Reheh aratild: at. i(g. n@za%onaqmodgqm ‘i'§4(1@2% investigated
the di har mace ti caLr%/ accept abl e salts thereof or topica
ed t’rﬂns‘% polghin e refiagpd le%oﬁf@iséh%‘i’efe tPlPiselb)dadmlmstered a

singledd’k BRtimo3olds ted é)%ch%tfcpéf thB %oﬁé&%ﬂ@ﬁ‘ bf fnoff1 R d RAFa:plasma of
nedi ated by reti nal and/ or choroid

approxizeafely il &iee Figi% ﬁmediﬂli%fr APRF O@W@ieéﬁg é heul)syasvebserviedr This ratio is at
least éi)%[‘d?ﬁﬁa*ﬁtélﬂf Q%foﬂrle&c’cﬁ% it bl‘%@é}tf}h s8Red (5¢ Q)Rlc)ally a]dmmlstered

onmbi nati'ons of two or npbre € T0regol
mecarpﬁlem¢ ptoniesaludornand stdeasy abqut déﬁtfdldrigssgﬁl@il tHeartiv iobserved for the

topicAISHdRe cLi i t her.ei ‘
opic % ease % IZI%I a(_)rﬁilagﬁ'ga in .SJ? %g @o gégl\{/l’gg 1 ;i'hlésn grt%cg?arly in view of
the pretieudy ai/altqbl@dath Iﬁﬁrs)thﬂchctlhe agnntk thkdatﬁ obidihddoios nefcamylamine are

quite %{}gﬁ\}%ﬂdg g e%r%ﬁ: D\e r%ohe %reol::g)%% ys a}ét%g# \gmgd‘.g? Ee&ﬁwﬁ]?ncentratlons

of topwatly spplésf dinagtm theastineand plasme doeetotepptsr th®e often reported.
adm ni stration, while Iiker al so increasing patient

c 'an Ieti n he cour
eat ,TE gﬁ% g}? &t t? he (S?ngerné) gg 2 E S g e %Y - SOBM rrpgcamylamme is
also pzmnpan elmbse dissnes méhiglh;coavmtiaabhewﬂemi goﬂhbﬁhrea po €. cdndddtadtion of

mecari PR plEdN P PHECTE e el Pe s PEReRy fos bl e rato for

the coneﬂnitranbn bﬁ ﬁfepaliﬂyﬁmmdfﬂ corata tesud (Q@/gf)ﬂéddéehtﬁatﬂm of mecamylamine in
lasm gzguis &on suitable for use i.n the e preferentially
plasmg y/ly s [ egrerdl, Be copraurrtiegof SrecamylaRinga sormerl tssue is at least

about 1 O@0 times great than the concentration in plasma (i.e., [mecamylamine cornea (ng/g)]:

[mecamylamine plasma (ng/mL) is at least 1000:17]). Similarly, the ratio of the concentration of
mecamylamine in the aqueous humor versus the concentration of mecamylamine in plasma is
also high, at least about 50:1 (i.e., [mecamylamine aqueous humor (ng/mL)]: [mecamylamine

plasma (ng/mL) is at least 50:1]. Exemplary data for 3% (w/v) solutions of mecamylamine
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posterior tissues in the eye (e.g., the retina and
choroid) relative to the concentration of nmecanyl am ne
wappearsng i n plasnma, conpared to a gi ven anbuRCT@S2006/048487

mecanyl am ne adm ni stered systemcally (e.qg.,

i ntravenously, etc.). It has al so been observed that

hi gh concentrations of necanylam ne are al so present

in the cornea and other anterior tissues (and fluid

(e.g., aqueous hunor)) after topical ocular

adm ni stration of necanylam ne. [0114] This surprising
hydroghlogide arcaproyided bstow imVables Aandddywpish additiond] detwdls provided in the
Exmnpﬁ%!os for the concentration of nmecanylam ne in

etinal/choroidal tissue (ng/g): concentration of

nmecanylampe in plasma (ng/nl) for both systemcally
TableadmVikcaheylagiimeDistyibation én Qwinex couphfd fteplasma following
topicaldroubirsinstilakioo pf Mdchinyldiniiegh the eye. A conparison

of these ratios is set forth in Exanple 6, Table 6.

The underlying data in support Cehccftion®f M&&a in Tissue/Plasma
desTestaticlen Exanples 2, 5 andafi Héut inbhevdI8SUd/S or ng/mL )
presented graphically in FIGs. 1-6. [0115] In

particular, conparison of FIGs. dééRRd 4BppAnand RauO

r evPelyhReb-fedHfutforCihvRRRbY show that mecanylam ne (or a
phakeas silleCisk Yt 86 GRREEP! € sal tgg hisgeof ), yhen 2,526:1
adnpbal et HRASbRIBbE Hity3% Medy ef er eéntially targeted {6
'themﬂgyd&gé@pﬁ&gldw tissues (aggghho of afgleast 2,000:1
about 80:1 (isotonic solution) versus when

F%% gdﬁﬁ ., §@ered systemcally (a ratio of
abolVltecJ'sﬁigle dst a%(%ﬂf& %ﬂ(ﬁ?np ﬁ’gglt né ](1% 1t |h2 I 9NS4.1

@ Q51nong% h& hor0|dal tissues is

unexpe ? T TArE rk i field and
_Wafi%ecfw e kDe U G L 1314
regard to successful developnent of topical ocular
formul ati ons. Nanely, necanylanine when applied

nl <F<F r\||+ir\c‘ |/nr\\n

Tablet@ﬁMé@Hngﬂ 1dmineMRHIB G AYutGR Auhidr colipared to phasma foll
topicad DlcBlar Gn iR ¥EVREam Pl enough conc gﬁt rati %IR To owing
the posterior tissues of the eye to be therapeutlcally

effective, while not being cl e@f)ﬁ&nﬂﬁﬁ F/Ic% QL Humor at 1
Study abspdsbadtigystenm cal Iy in | argeyg HP IF% ﬁ
det ect abl e at hi gh concentratlons asna) 16]

Addi tional ly, when necanyl am ne |§(§grnulated with
particul ar gel -form ng ponnersI§ , GELBhgnég)

(98 d1aReffkd Sondids \J}l?ﬁ of the nrE‘C«':mryl am ne Ratio
Corg‘l §if 'e%sé m?f{wr oi drp %?gﬂt can be é ncr eased248:1

ep y enhanci he pre%erentla

deI r ne to the ion of interest
w% %ﬂéﬁ 8§ er reglon of tﬁéﬁgye (e.g.3°the 169:1
hor o % where t he condltlons

t /
reé?&ﬁgggg'éégfgﬁe (ested mﬁégg nalntalqéng Very et
| asma (e :
t
rmll\'fg % sn[jonlécn(;ay at é‘ta er; and/ or

last dose 3,423 43 79:1

[0119]  These surprising results illustrating the preferential absorption of
mecamylamine into the tissues/fluids of the eye compared to the mecamylamine present in

plasma can also be conveyed by simply measuring the mean maximum concentration of
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elimnation of side effects). This increase in the
ratio i s even nore unexpectedly large for the
waebo7foasr ng pol ymer carrier when conpared to PO®/US2006/048487
i sotonic solution for topical admnistration, as shown
in Table 6. While the topically applied isotonic
sol ution of necanyl am ne hydrochl ori de showed a
surprising large ratio of necanyl am ne tissue: pl asma
concentration of at |east about 80:1 to about 204:1,
the i.n situ gel-formng agent GELRITE(r) (gellan gel)
mecargglaghnepresant i pasiprarhenc: ympseticalyieftective ameus ecamylamine (or
2 bh e . h _ -
rhditeutoll b gl o Yeraly Bty e A G [ s
affecting 4bq posterio\tissuespfttbelcyhee gli dipbetia ietinopsthy,iR@PoAMI, etc.) or for

. i- f .t opi cal | N
I T—
rubeogig iridis,gtc. Ph & oz evaanter BIG.o ehd 6Bmidacly showt thet when mecamylamine

i pa: imately 3:1 (see. Fig. .2 [
O A NG A .
or as angnattulgehfrmapgp foriviatonl (FIG56BY |tk ineas niakaAuinh@dhcentration of

resent bserved for_ topi.call m pi stere )
mecsef SR bl RO LB bl L BB o cse. T
compatBbn fob ik theas makimiurh kenceitiation b le¢@dyfaatiné B& topical ocular
dmi t opi.cal . dmi ni st W‘d nmecanyl amne in situ
admingsigating syith 1 Spqcamy (Aming fRen HaREEL SRRy TatPn dasatastthe short (FIG. 1)
and loh§ €FIF. @Y inttilcyo@yairhMNi@ieAd 8f fefard}1ARfin A dr¥€n18HE M s%specially
e_dafa obtained for mecarr%1 | am ne are quite

th ed fol
startling, - Hgrjtae shprbadmimusasestBH- 1 Adhemean mprévhousingenteaioa of
mecanSY1MRGnt MR h£lsah X656 BRESHS ﬁ%&ﬂlﬁ RehifYf fg} AR 189% li%fbl%igg (FIG. 2), the

applied drug in the retina and pl'asna does no
mean PgX R Copentafion o mecpmylpglingin plasms fregreatenthane00 ng/mL.
anterior tissues of the eye (e.g., cornea),

npaaoy! agl ﬁSteHSp\f\ﬁiéQslﬂrtﬁé Sk effcts I?)?§§st&1jn§cséiﬁﬁ'tn?stgﬁhgg Re

concentrations when conpared to the toncentra
mecanydamifg igeide mydrigpis {ditated pupibi anddilinked wisive. chnthebssidbeffects are

manif&¥RI BIRESve, 10N R MR EectBP 1t {ﬂ'}léaﬁ) ol @ %ﬂﬁllcsagaré of mecamylamine (or

Conce_ntratl on of neca am ne I'n cor nea
a pharpaegugically apreptablesalothersbHmeoalthlikelyi load tma plaasfisgtation of these
: L I ncentration.of nmec | am ne .
pri B SSOEER S0 e TR i o
rabbits did mot fesult omsignificatt dranpes jpl mpitadifeter or puEL dimtletFragonse to light,

wich SEELSA L BS0 L oc TR CRINL TS ] SRR LA A i o the b
eye is norindutingtétectable lewdaofmydiings, Al SuasHIOL S sBMThus, it is likely that
opica L RS GEREEARS Bl A LRI 0B 2R il
trials infjusans sUPPOEY thé RGLITE bT the[ABEARLAB WithNoAS BRH\GhfBels tested

.is at least 50:1].. Exenplary data for 3% (wv

showign inpise: Y PURCAIAP T B ARRFAERS 6f REnasi®) Andnansd the subjects
tested RpbfMg Blurtéd b BFor/Yed ) thPehatot h BEld bbiretial vAGLRIduRy). Further, the
initial lirieal T ols i humens conis fsim which are described in Examples 11 and 12, confirm
that topical ocular administration of mecamylamine avoids or lessens the side effects (toxicity)
described herein associated with systemic administration of mecamylamine (e.g., oral or
transdermal administration that results in appreciable amounts of mecamylamine being present
in the circulatory system), for example, constipation, urinary retention, postural hypotension, dry

mouth, changes in pulse, changes in blood pressure, changes in ECG parameters, etc., and is also
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Table A : Mecanylam ne Distribution in Cornea conpared
to plasma follow ng topical ocular instillation of
wokeErmysam ne Concentration of Meca in Ti ssue/ PCEAISBO06/048487
Test Article at 1 Hour (nmean values ng/g or ng/nL )
Cornea Plasma Ratio Polynmer-free Solution with 3% Meca
single dose at 30 m nutes 88,425 35 2,526:1
Pol yner-freeSol ution with 3%keca single dose at 1 hour
36,000 18 2,000:1 Polymer-free Solution with 3% Meca
single dose at 1 hr after dosing 24,817 15 1,654:1
extrenme]ly yyadk toferated 8s hu tapmicalwictlar Stmviiations et seschiange ireteﬁayrdduction, no
. dose, 56,517 43 1,314:1 [0119]. These .
repor bt BisflmMt Ho (R IRAFetRAAF RefFWe: B andipbee g coreal erosion, no
ulcersahs entptipochayfiberebacaphaitienmd cinfuridigal irsaties/rédness $0qéns and/or

. € eye.co red,to the pecanyl am resent. in plasm
rtnal 0 BB GTRRDE i oy RS A A5 B EaB5n humans
and norRhinEamaniond esting (. o1 rabbilBCachs) angdest maﬁﬁ?ﬁm béulR BECEnylamine

en a therapeutically effective anpunt of . ) i
f°“n“¥£t°£ﬁﬂeawﬁ1 g tO&ﬁ% fisFtmsab ot the genditigas decabpeé hergin, while also
decredshfY B8 phin), EnAGH, BB bSt @SsobRitdd \WitB YR durdht stah@%rd of care (and thus also
) condi tions affecting the posterior tissues of the eye
increaging patient; comanliapcedet | nopat hy, ROP, AMD, etc.) or for

conditions affecting the anterior tissues of the eye

1] PAGEKDNLNY, i9HiME Hudee AUADANkAL ARt HRBamIHRAAS ivhibited
fﬁ]glé Ioet c?t) )n.uml’:olr éxanpl e, FIG 6A and 6B 2érlngar rxy one

VEGFshgeechendoiidial tbe faymatianne hydr ochl ori de i s

adm ni stered topically either as an aqueous sol ution
Pharma&itichl POrviRitionk o®ME&AmAamase N 1 N situ gel -form ng

formuTation (FITG 6B), the nean naxi mum concentration

0 amyl ani detected in plas is surprisingly

| Mﬁf egf"t"ﬂn%ﬁehfﬁelﬂ df%ﬁhﬁlwaé%t’éﬁa’cn%%}ﬂamés ebmsarmlamine, ora
pharm@éeutiegll yrRédeptabld SANPhERBE SitidrdiHedBrRhlaiBAAAMY F8hMGteli 3br topical

. topical ocular adm nistration with the nmecanyl am ne

dehve%gﬁﬁ

f&iX?-num concentration data for the short (FIG 1)
and long (FIG 2) intravenous adm ni strations of

NEaaBy | ank il ibgdnasitcddi tahbse SSIRACIAhk Yrt of ocular drug delivery, the

terms “formulated for topical delivery to the eye,” “formulated for ocular topical

2 cc

administration,” “suitable for topical administration to the eye” and cognates thereof, generally
refer to formulations (or components of the formulations) that can be tolerated by the individual
to whom they are administered via the eye. In certain embodiments, the formulations so
formulated do not cause undue tearing that may reduce the amount of mecamylamine being
delivered to the posterior or anterior tissues below a therapeutically effective amount. From in
vivo rabbit and dog studies, it appears that mecamylamine, and its HCI salt, are well tolerated in
the ocular environment and do not cause undue irritation. In general, the formulations should
also be sterile and free of pyrogens, irritants or other contamination and, where intended for
administration to humans, meet all GMP (Good Manufacturing Process) and regulatory
requirements. In some cases, topical ocular formulations will be isotonic, but this is not a
requirement for formulations to be well tolerated by the eye and to meet regulatory

requirecments.
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startling. For the short adm nistration (FIGI), the

mean maxi num concentrati on of necanylam ne in plasma
woO2007078®2e¢ess of 1500 ng/ nmL, while for the | ongCT/US2006/048487

infusion (FIG 2), the nean maxi mnum concentration of

mecanyl amne in plasma is greater than 500 ng/nL.

[0120] As noted previously, the side effects of

systemnm ¢ adm nistrati on of nmecanyl am ne i ncl ude

nydriasis (dilated pupil) and blurred vision. As these

side effects are manifested in the eye, it would be

e{@i@éﬂ edht maim emlbodimentzu itizer plegrplac@aicabformiulations may include

s PP pirhaBuPy el S el oA FHoD Tt nese

partlcular S|de effects. However, topical ocular
apii25t at Mecawfylangioamy Iamm“dmyairmtﬂ Metciaerldtbylbﬁb'blotxz 1)heptan-2-

i Bl P B SO Rk BRI B RUBrcion) s

structgg gb«fwhéoetdmt Thopkcafl mean ydamards ap@bkﬁﬁht@lfy pHe1.2. Early references

s Y b5 R Pkt BRTLL G138k o 231,027,

Stone saualp rdl smgi mmul& PhdmilSCher. 5(%):66%8bY ahd8teid 8AWC 1 956). J 4m. Chem.
&":78%§ ?r adni ni stration also avoids the side effect of

tholfed vision. I ndeed, initial clinical trials in

humans support the results of the animal studies with

none of the subjects tested OWi ng an increase in

pupi | dianeter (no appear @ nydri asi s) and none

of the subjects tested aly g blurred vision (e.g.,

no change in best correct epfX acuity). Further,

the initial clinical trialfs fAns, results from

whi ch are described in Exanples H and 12, confirm

that topical oW fAketamhd lﬁfc?@fo'[ﬁjﬂ 1?&8})%{32%%1@ ne

avoi ds or |essens the si feCcts (toxicit

described herein associated with systemc

ati2fl st lngerigin gnbodimenis. mecamylamine magbglinenrporated in the
formulakiBh$ g@fh@‘ﬂ- cﬁ'cﬁnsﬁhx%} B?Iﬂegﬁlngﬁﬂ{mé ?ﬁy%)za?nr#? Bgtraﬁﬁélgpﬁlﬁ‘e R-

amount s of necanyl am ne
mecangylpminesfie. )ﬁ‘@fy@t sipptantialiy @R%mffaSenecamymma) Olosubstantlally pure S-

t d t
mecr AR A08» Wo AU e OV RSLER. Ay 1 oo o
substatmalmrp Srmeeamyleming and Ranebansylahisedat ibeeretygscyibkd in the art, and
va.nou%: Eféﬁ'&@l‘éﬁgﬁlé’g%ﬁﬂe fn‘&%ﬁﬁﬁh 6%0%1"%% ila‘]:feo %IF? gat I Qtﬂﬁhgg O%F%’?)lr example, Papke

I'n tear produc rep
etal, (%)Od:hdn@’wmanol rﬂxpaﬁlmrbpmetm 29316465-656; Pfstendrains €198R) J. Med.

L TN T e —

and U\ ISeBst Aed 7301194 6] Er ﬁ/ﬁicha]bél nemay iidogforalti Gy)referdtice hﬁ Ay entirety. In
ar e us clinic |ny st|gat|ons i n humans
some & ‘bgdﬁ%lﬁ ﬁuﬁ’ﬁ ﬁn%fﬁrfwiﬁlm?‘ééf § Y pueffnecamylpggia (ora
pharmadeggesily ddtaptabRi¥abiahere6f) & ofRE @Hﬂbbé\%d}h@s e ek ah{ahhe is
well suited to.the treatnent of the conditions

substapiizlly Bse §-REFERHamiRs (08 2 phermersuticly; ngeriblesalt thereot).

anxi ety, and cost associated with the current standard
OiD127¥ e Ihaothetdmisodimmsnts, mecamylamine may be incorporated in the formulation

as a pharmaceutically acceptable salt. Pharmaceutically acceptable salts are well known to those

=

of skill in the art. Generally, pharmaceutically acceptable salts are those salts that retain
substantially one or more of the desired pharmacological activities of the mecamylamine and

which are suitable for administration to humans. Pharmaceutically acceptable salts include acid

34



i ncreasing patient conpliance). [0121] Additionally,
in vitro studi es denonstrated that necanyl am ne
wonhi7wrsed VEGF-i nduced endot hel i al tube for maPCDMS2006/048487

Phar maceuti cal Fornmul ati ons of Mecanyl am ne [0122]

Provi ded herein are pharmaceutical formnulations of

nmecanyl am ne, or a pharmaceutically acceptable salt

thereof, where the fornulations are fornulated for

topical delivery to the eye. [0123] As will be

under st ood by those of skill in the art of ocular drug
additign splissfopmed wéthy igpregnictasidadrargeni¢ arids.opicrgdnicletidy ewifable for forming
pha.nﬂa@eﬁtﬂ%.ll Yi€eept 619 'él@iﬁl aﬂhﬁg)rnfsg t% E}{: c%r b%(\)apag cf%l] il a?nd not limitation,

adm ni sfration,
hydroh@,hdeh@l@y(g'g Mr@qj@m ecsd,thbeirelxn‘bmlg avidy hj’dr;odi@,fem) tolfuric acid, nitric

e, A S GOEPERSIS LT LT o,
acceptabid avid a@hedn valts mbkade,yhy wh of exdniple aadpotifnkation, debte acid,

ons _so.fornul ated do. pot cause undue tearjn L
mﬂ“"’ﬁ%"tng?myd RIRIRG ﬁ%@?ﬁiﬁﬂ?‘c@F“{;&%{H?‘Ff}iﬁ?%’éolﬂe’f“ﬁgmd elycolic acid,
oxalicteld, \penedc hﬂdI hetl@@&ﬁﬂ enbRhiOdci@HubéihRY acid, $84RSadIE | RNeR acid,

ther%peutlcal effeg%lve anount. Fromin vivo rabbit

& g}(h%ﬁlg,smtqctac ﬁé]éplélctaﬁléi( bﬁ%ﬂﬁw@ﬁ -ﬁ@-hygmybggzoyl) benzoic
acid, drﬂan&@abld R Acill GAIRYI8HIEShiE Beildh ?e ¢ H{e%‘iaxﬁgﬁﬂh?]rﬁ@ A&AL

do nof cause undue 1rritation genera
etham?SB& &1 A 2-<tharg- elsalfg@cwéldseémdr@cmﬁmm@ﬁmw acid, etc.), arylsulfonic

acids @Y. W@neshﬁﬁhﬁc%f@ AUh1HoBEL R ORI A Nid %Pﬁglﬁxal%ﬁﬁbmc acid, 4-

I ntended for adm nistration to hunmans,

toluenegrd Enniqvagidif camnhorswiforioraid syc. hrﬂdmp’dgdtblaycdo@ 2.2)-oct-2-ene-1-carboxylic

acid, 1§%P%c§d vé P?élgtgﬁ Eﬁ)?).gcfﬁccl:& qgn%ea't\)ﬁacelflic §'1c1ﬁio {ergary butylacetic acid,
lauryl sulfuii¢ asidrglutenic hcdppluteniomsid, by trexyeighthait asidl edichlic acid, stearic

acid rh@c%n?é@ci&l;bgldtﬁeﬁﬁ t regulatory requi renments. [012_4] In
>cert

s t he pharnmaceutical fornulations

ngéalnclude necanylan1ne or a pharnmaceutica
81 ablnecestain embedinwhts wihaie maramylamine [Oilidbiporated as a

a
pharmBEAGU R ABratt ol B S B burogpiaridessatvof mepeylagipg. For
exampig rmeiaedrl'ca:elrie WER&hNE(de) whldbds caingieréially thgildble abiEPdli Industria
chiniE] JRBETHFIS 00k R04 BeB e Bt puetuce Show Selow T
embodfmehgs, ﬁhefcm‘rmm lﬁkeaca&qdbbﬁg sdligos ¥Nims| for %ﬂéjmgle water containing

| api ne i ncl ude U S

physmgo ga?ct eri % 18H%°€§0§|lum’( n%%\?}mg, cajgiym, magpesivm, @quhlonde ata
physiobdgd¢al pbh- Iﬁ%ﬁ&ﬂdn&ditnﬂn@t thelcarriek 328) be Water A1 tid o fhulation may

further include NaCl. In some embodiments, the formulation may be isotonic. In some

embodiments, the formulation may be hypotonic. In others, hypertonic. In some embodiments,
the formulation is substantially free of polymers (e.g., gel-forming polymers, polymeric
viscosity-enhancing agents, etc.). In some embodiments, the formulation is substantially free of
viscosity-increasing agents (e.g., carboxymethylcellulose, polyanionic polymers, etc.). In some
embodiments, the formulation is substantially free of gel-forming polymers. In some
embodiments, the viscosity of the formulation is about the same as the viscosity of a saline
solution containing the same concentration of mecamylamine (or a pharmaceutiéally acceptable
salt thereof).
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3,3-tetranet hyl bi cycl o[ 2. 2. 1] hept an- 2- am ne [0126] In
woent7arsrzenbodi ment s, mecanyl am ne may be i NCOPODALME/ 048487

in the fornmulations as the R- or S-isonmer of

mecanyl am ne, for exanple, substantially pure

Rmrecanyl am ne (e.g., free or substantially free of

S-mecanyl am ne) or substantially pure Smecanyl am ne

{e.g., free or substantially free of R-mecanylanine).

Preparation of substantially pure S-nmecanyl am ne and
ﬂ&%nry Kerivitlebehansepsterd bie therskidiad artisan forformulatidns where the carrier

R
. ' f
1nc1u3aé?étlog%g Z%r%ngé ﬁglfygx{dé iée %?t]_al(;l fogr)t(lglrer%l gé ingg@hsmﬁ %?‘ggl‘?(sj]%pmﬂcular
saline(szl)ﬂib)l ik. coftraindinatdd, askirglusidh erf aqduntaycmthﬁﬂﬂauséd&—%ﬁ;on to gel prior to
toplcaé é)g Bdmigul%ra’tl‘g%lg(s\x%]ﬁ cex&%/g(?n g AL O@I@gﬁpoqglm)ers (e.g., gellan gel), or

the inclDEidh @FT 348/ May 2Kt G DiBng pmﬁel&legof Bat gel-l‘ﬁbmnng polymer. The skilled

ch are hereby, j ncorpor r ef rence

entisa A R Able R AP B TP b IO OT T BHES ongRRcesired propertis of the
formul@iohgtdadia R tdrtiss 8§ Tbiminlg \poPHh & s RnoBadavhaad ne (or
a pharmaceutically accept able salt thereof). In other

i et s,, .t he neca am.ne is. substantiall ur
STOE ny il Seegous Sope TRIBGRRS TSyttt M B widerstood by those
of skill ie tie0dr) and Sikg Thclhde, OB agiple) GbREIBHS at ﬁﬁH&ﬁ]ﬁcﬂH‘aB&ﬂfﬂ{M 5 to about

porated in the formulation as
PH 8. ﬁhzﬂ ﬁgg’@w%%ﬂqny of agusqug splutiens {Whapp Seferds inchedgdi iy the carrier), the
pH ofaRé ﬁﬂirﬁﬂ’zltﬁmﬁ@'b%ﬁwééh%n bbdﬂt%dtébohh%eb&fwe% labbut! dland about 7.5;
the art. Cenerally rmaceuti cal accept able salts

betwegp abeighenckalionh 710h hetvieen Sbanisb Q@‘éﬁ U8 Petgrrengbowit-@ and about 7.5;
betwegh aBS\‘ﬁ e it @h%i c Lt 63 o ef‘do\ﬁ Y12 8eHechRBout 5.0 and about 8.0;

mecanyl am ne and’ are sul t >adm nistrati’o
betweep ahowteinand abeat fdc betvesn Iabyutaﬁc% epd amté 83<a|btegv¢qmah9de6 1 and about

7.7; b@&&e@ﬁ%b&t' @3 aﬁ@%ﬂ&tfﬁé 'B%ﬂvgg ohp’ﬁ)?g%;a gtc'? gsaboout 8 .0; about 7.1;

organi ¢ acids norgari ¢ aci ds sui Por ot
about |92 rabraetcli3 i awiut §. 4aeb@pt6a€b|aéoatoﬁ 6; Fbaik 6i70RboA|68; about 6.9; about 7.0;

about 'r’{;lg lragglgti 7. 5’ Yanoy 7 %f f%ﬁ“}pi bglrl]td7 E’I 1 ou% 91 %%%ﬂg)out 8.0. In some variations,

de aci ds ric ae
the tojjydkmmﬂwnmenaamldmnh)fdnnuidum has £phl,ofabbhits.0 ¢o ashd,7.0. In some

vt 8 360 S PO o o G 3Bl Gmation s

pH ofabodt @Bt aben 758l ts i ncl ude, by way of exanple and not
Iirritati on, aceti c acid, trifl uor oaceti c acid,

CUPEAITG) G it PRl B oo SR T HE Bl G R i be, for
exampie; ﬂommbam% ta(abdut s 0wt ) }aﬁledamﬁsw tige @eicetraTRIn alt may be

from 5l 0,011 46 BB0w 5% Hiom Mau? 00398 ol Dsbptitis byt 0-03% to about

9%, ﬁbﬁﬂﬂﬁhﬁ omcsr’/d to awm am% fiden alboumm% k€ alitfiit @.9%, from about 0.09% to
about 3199, S5 2BBuE0 38 Sabbsi §9% Hom Hbacs 8256 1 sboss 0 9%, from about 0.3% to
about 0.9%, from about 0.4% to about 0.9% from about 0.5% to about 0.9%, from about 0.6% to
about 0.9%, from about 0.7% to about 0.9%, from about 0.8% to about 0.9%, about 0.9%, about
0%, about 0.05%, about 0.01%, about 0.09%, about 0.1%, about 0.2%, about 0.3%, about 0.4%,

about 0.5%, about 0.6%, about 0.7%, or about 0.8%. In certain embodiments, the aqueous saline

solution will be isotonic (e.g., NaCl concentration of about 0.9% NaCl (w/v)). In certain

embodiments, the aqueous solution will contain a NaCl concentration of about 0.5%, about
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et hanesul foni c acid, 1, 2-ethane-disulfonic acid,
2- hydr oxyet hanesul fonic acid, etc.), arylsulfonic
weacehd®7§e0g., benzenesul fonic acid, PCT/US2006/048487

4- chl or obenzenesul foni ¢ acid, 2-naphthal enesul fonic

acid, 4- toluenesulfonic acid, canphorsulfonic acid,
etc.), 4-nethylbicyclo(2.2.2)-oct-2-ene-|-carboxylic

aci d, glucoheptonic acid, 3-phenyl propionic acid,
trimethylacetic acid, tertiary butyl aceti c acid,

| aur ul furic_acid | u C. ac | utam ¢ _ac
0.7% PRI oo 85 o Tb TRy tasi e e 96 8 fed artisan,
depen@pdt the@ehébntafigng Bﬁo&bﬁ&mﬁ&éﬁ&l fdriexa@ipledwhere mecamyla.rmne
enbodi ments where mscangl am ne i s jncorporated as

hydroghlgride o& athee galtsyofapecspt et pseds e cogpentiadionipd NaCl or other salt
needel %8 LARBLVOL AR tionCuitIBICFHY A RHInREratibR to ﬁ'iéaéﬂélrﬁay vary.

nmecanyl am ne hydrochl oride, which is comercially
avai l able from Poli_Industria Chimca, Mlan, Italy

| K332 ¢ i & porme embadimenit whererihe earrier wiclydey Watken fhgattio of the

conceBhEdn of MeSHHRaRIRORHEEN S theldhBrdidsl dn8 retiBil tRSucARhen topically
aqueous sol ution of saline, for exanple, water

adminjgiateditpiamabhihgys, s1ea8ured in BRI/ &P dhe ceicenEiamef mecamylamine in

PSR ASSAT  FHE EAES M R RLRLG R, B o .
plasmiap iniat keastabdut 2k 1 f adeast apaudS rhayt feasttabent 3Git] atdeashai@ut 35:1, at least
about:4|6 ggea%tﬂ;g)gg{ %nt 1 3 le%sh gbélﬁrS %% ie%glt 40Nt ? 1I g‘th?s[E aBOut 60:1, at least

nt S, ornu ’ation may
aboutl?lﬁ) iahkast, abb)dp&(h Al pati least hkbowwd66: 1e Hblﬂ:dstmbnu’slS(l h,ea.t least about 200:1, at

T NGRS TN T T SR E A ——

400: 1@3@8@ ab&lta2p5: 1 lab leasraboaipsuli re et abdie 476110 l&hstt@homSSOO 1, at least
substantially free. of VISCOSIt i_ncr.easi

about(Séogl at J@gﬁ&l}g%@({(}]% aééepqsmﬂg%lé ?)“él’ ?talﬁ‘i‘sts Bgu% lms:i\téeast about 750:1, ‘

at leafilzBout 80071, S0 TR ERRRABEBA! 86 Lodsh sbéargmul Bt Rs@.sﬂ a‘bout 950 1, at least about
substantlallﬁifree of gel-forning po

10003 nBolsnrkabut 1031wt Serseatiot DFSQ: ot hefish a1 4A0 s St pbout 1200:1,

at leadtHBoSAIBR03E ot MEsvALRRP $500/1 Okt 156 duR 876 Uﬁt‘ 1845t about 2000:1 or at least
contai ning the sane concentration of nmecanyl am ne (or

2500:3. jmaoma emboiirgnts, the easioria flom abaut 29Heﬁ°e?<bp}1t #EPHG]L, fegm about 20:1
to ab(¥t\.4(t) ‘rzbo@? HBBS o096 1%5 abl& 5601 S%u?éﬂghﬁ 301 1fo°a[b ut 1000:1, from about

ations where e carrier 1ncC es a ge - orn1ng
20:1 toabyutel500: h foen ahowt 200t rdtwut 30Q0:1 Hzomrbbut2@h tofibout 800:1, from

about >R {&)335 k?o@i‘ﬁfz &“;lb%h 561 10 Spsi! 36l 1°‘1*rorﬁ Sbout 20:1 to about 200:1, from

contral ndi ca as |nc usion of salt
aboutt2el erlhmlt @0:4 pfrgml abplut 30:1tto ab(mpilad:ﬁEOQId ufram about 30 1 to about 3000:1,

from glzﬂtgg ﬁgr S ( 00{1 15(8); ,}I% ?{utﬁl Ptq 00 ultag?(gii %f orq{rgogg?? % to about

800:1pBym aHoubB0: 1ttbebgeﬂ 500mg, aboasa: 1 k@ sbait 30bﬁ o dlsownBagd to about
3005 AR TS 55 b A 55 Bt do- P AB0E o Bt 55 s 401
about100p 4!, hi REst@bolit¥0:1 to about 2500:1, from about 40:1 to about 1500:1, from about
40:1 to about 1000:1, from about 40:1 to about 2000:1, from about 40:1 to about 800:1, from
about 40:1 to about 500:1, about 40:1 to about 300:1, from about 40:1 to about 400:1, from
about 40:1 to about 100:1, from about 300:1 to about at 2500:1, from about 300:1 to about
2000:1, from about 300:1 to about 1500:1, from about 300:1 to about 1000:1, from about 300:1
to about 800:1, from about 350:1 to about at 2500:1, from about 350:1 to about 2000:1, from
about 350:1 to about 1500:1, from about 350:1 to about 1000:1, from about 350:1 to about
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formul ati on and characteristics of gel-formng
pol yners known in the art. [0130] Suitabl e aqueous
weabimesrol uti ons for use in the eye will be urdemst@ed48487

by those of skill in the art and may include, for

exanpl e, solutions at a pH of fromabout pH 4.5 to

about pH 8.0. In further variations of aqueous

solutions (where water is included in the carrier),

the pH of the fornulation is between any of about 6

and about 8.0; between about 6 and about 7.5; t n

500:1 CjarabeutRD: hisieout a2 5 QL vikem RBHAVE. o st 201 lom about 4001
to abokl?'i:‘i"(%E D, BOAUboG L0031 Eh AR 0d0:?; ﬁbﬁt%ﬁm@?p% al?mﬂ@@o 1, from about

about 8% between about 6.2 and about 7.2; betwee

450:1 apaboutmt 35QHhd fapmabost 450:béa shaarh 288 d: frgmaﬁhﬂ’u&ﬂ)%%ll to about 1500:1,
from aéj %t gﬁ@&‘gﬁ &9%96 12 fr3nfi¥bu R984 tg goutkﬁfov‘ﬁ %rﬁlagb‘ﬁt 500:1 to about at

bet ween about )
2500: b,eﬂwmaboatbiﬂm o Soand0@b dufrom. about il t@ab)outdﬁagtl ﬁom about 500:1

to aboff F000:2; o}"froggo Bbudsafi1 PR Rodi1. 30 &Rlcglagm%gﬁﬂ{l s, Ghe ratio s at

least ai:bﬁum(Yl,?at ledspatbouf 330: 1abidesst Abdut 4fifolytat KeaSt abaino 600:7, &;least about

2001 b RETAUR Bh SOPLLERSR 5954, Bom s 350

to abo@bQOI(DO 1; RomlaboGOFED: Y & Aldut Q060:1] ﬁ@mfafbroiltlhm 1 @t abast 1000:1, from
out 7.4. Inp rtlc | ar

H of
abo“"?‘éPﬁxPPQ%PBW H006T. £rogniaBeu 450k toepbovy { B o ouy HPpjabout 2000:1,

from 4Bbuf800:2itH a@émommn%n{ R§o 1 300Nt ra8bitorp ook 1, tdr@bs@ 400:1 to about
NaCl) will be, for exanple, from about 0%¢to

2000: i\bbmsorgc 9bghesy mpbod:menés( theplosmulation feres ipeladesdhvisgosity-increasing
agent g@% niflobd Cég& gbﬁ%n{é bd AR BRUe GoRithlafib? 1o ﬁ}%’ﬂeﬁmaﬂy free of

about . from about 0.03%to about 9%
polymﬁrs;mabgﬂtfonnmqlnna@mly@eg%wmmg@mncmg@mﬁoew ). In some

ety ST BB R0 AR

carbozyroethykeBiose ralhvmionc élynfers wtah dmtsome@&bqﬂimbout the formulation is .

syl R A R R oS AR Bl

formulat8fih ik @abalitabé s4in® % thebdsdosidy 68a sdhm,mhﬁ%n @iptAIning tHS84me
about 0,01% about 090 abou 1W
conceafiatitn of Fesamiaine (o G anBte s oal; ihpaapisaRBctkan. .

0.7% or about 0.8% In cer t ai n enbodi nents, the

aQOIB:E]S $akome earbodinants whete the carsiet orlwdes avager, thda@tio of the

oncent pati on of .about 0.9% NaCl v))., In certain . .
conceBfiRio REMESTY R GTRSTS AT UEr B BT TR RPReLy flgistered to 2
rabbuCé?/BCﬁxﬁhiLﬁléd furts cﬁ'btglég t@ﬂ&%onﬁhﬁ:ttﬁtﬁnlﬁ'qrnédam}ﬂarﬁuﬁ% plasma measured

abo or abou . 75% eC| t.ed t
in unig g Iz&?’tlg/% TRECagy, GET5A ?waeic& ds 8&16%? about
1000: @t e korse BRMABIMEnts, fthE ra@p@affmoﬁcmﬁhanmvaan@dsamm 100:1, at least about
ydroch| ori de or ot her salts of mec re us d
200: lt ﬁtele@sé ﬁé@\#ﬁﬂ&ﬂ @ﬁle@gt qlqg@j 4Q)q l,oqtﬂ%arst %éﬂ lat east, at least about 600:1,

at least about 700:1, at least about 800:1, at least about 850:1, at least about 900:1, at least about
950:1, at least about 1000:1, at least about 1025:1, at least about 1050:1, at least about 1100:1, at
least about 1200:1, at least about 1300:1, at least about 1500:1, at least about 1700:1, at least
about 2000:1 or at least 2500:1. In some embodiments, the ratio is from at least about 100:1 to
about 4000:1, from at least about 100:1 to about 3000:1, from at least about 100:1 to about
2500:1, from at least about 800:1 to about 4000:1, from at least about 800:1 to about 3000:1,
from at least about 800:1 to about 2500:1, from at least about 900:1 to about 4000:1, from at
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needed to achieve an fornul ation suitable for

admnistration to the eye may vary. [0132] In sone
wenthrdirsent s where the carrier includes water, PCIAS2006/048487

rati o of the concentration of necanyl am ne present in

the choroidal and retinal tissue when topically

adm nistered to a rabbit eye, neasured in units of

ng/ g, to the concentration of mecanylam ne in plasna

measured in units of ng/nL ([ng/g mecanyl am ne

choroi dal +retinal tissue]: [ng/nmL p Iasna]% is at |east
least ghoyt P0%id tq abeyt 3080d:s frapbeitleass ahoutawopéat@ta aBAR003h fom at least about

1000: ft“to Lﬁé\i%o@@qUhoﬁﬁatlleas@%b&ﬁ%goﬁtkte%o? x 500): ﬁtﬁdn%ﬁﬁfeaslt about 1000:1 to

about 45:1, at least a ast abou :
about2000dadn can@utenswdnne@s, the gatio Jalaotqast‘ﬁ@omt 85Q:1, asdeast about 900:1, at

s 451008 pbSR0BI0 108 ol SBRIARY crpiaion e

includes astiscabivyHinc3Odirk, agent (e@shymbmanos%etcg IatotHee @stbodiments, the

formuj%gctng_ls es’é stziugtfilty 1% Spo eri (é‘r g? gF I%B 2 m%?sg viscogty -enhancing

agent$,@8S). Kéhkugkﬂe éﬂ@ocﬁll;neﬂﬂs, ﬂheéfﬁimlﬂgﬁ%ﬁ 1sfs'ﬁBsta11t.1aJBI fré@gﬁ‘trlscosny-mcreasmg
about 1, at ast apoui 65 1, at st about

agentg g iarg%tm%ab?fe%@sm ppiygniopic aqlﬂn@assﬁtca)bﬁmsowmbodlmems the

formtﬁiﬁdrﬁ@%hbs'%ﬁﬁwllym of, geﬁ-‘foﬂrﬁﬁﬁgog'mi B0 rde erfbodifRbts, the viscosity

about 950; 1, | east” about 00: at. | east about
of theffgpgulation fs qb@ys thegppgtes tospisqosityiofjagaline sojytien ¢awaining the same

conceﬂtrat1§1§§f m@%laﬂ'gx@(o} ﬂ%@&ﬁhczﬁ%ﬁce@é@g shit tRdreb§ast

out 1500 1, at | east "about 1700: | east abou

X or at ast 2500:1. In _sone enbodi nments,
r &mﬁﬂl slp F‘Hﬁ? sawbefimmt% wltﬁreaté&fpnatlagsw %‘bs‘tafl%llly free of viscosity-

mcre&ﬂ%uc{geﬁ% thelfBrraatbn 29 Gekubithial o@@s@osft?-lé‘&@é&tmg agents such

from about. 20:1 to about 1000: from about
as, bupgetlimged frpalyamonic polymers, Watstsolpble Petlveloa%émvawg@(qg

hyproblcP bRl et s B R plopy LYok,
hydroxppuepyRelialose), hydroxyeabgledlulpsey mnmﬂﬁ'@cellutqsemgmtpolyvinyl alcohol,
polyv§-8r9 y}?oflcrlom ag%t%%%g’% s% r%mﬁgag{f}o 103%:@ Ost%%u%é g tll’n some

variatfanstha lfmmitul&@oﬂ.dd)e{s rﬂibmdor}icﬁé)t@ alhydrogainoa bthet réiéhtik)xt agent (e.g., such as

WU RN E N T

entlref}g}; mga,b(i)hézre g%e)ihﬁdiogélehﬁy ih@ﬂldg h)fdrﬁgelﬁhﬁufpog%gﬂg Iﬁcﬁnopolymers;
about at 25 1 out 40:1 to about 4
copolymsts (e, &atra%yrfets 3{&%&%‘@! TeﬂPF’a'ﬁﬁ“Sb‘ﬂhl’le’a‘B gly%

dimet8 thﬁo'iﬁ@telancﬂ hRRaeBAietacid; éoﬂoq)yrﬁ&@%‘ftrlﬁ@@lyﬂenefoﬁfbﬁnate and
out 40:1 tq about 2000: 1, from gbout 40:1 to abou
polygg@ehga

cid,nokyeiacin O o ghycopatgRAlY-Ps x‘P"“&bB‘E}VgWGOliC gcad polyglycolic

id £8P A0 dlox fBudTh @b Bbmbihatioh Of 1444t and p&r L-l tide-co-
e Odbtly48gll t%}f é%ggt m1 af?om gg‘ggu% :%Ooe%mtl of)a out actidereo

elycoRdepBuOSmemRem DGRy Tiolostite aTRBMAEIdCTRtgHpt oxidized

re gen%%%élgt cleﬁggrrs% rgdg%%lﬁﬁﬂgré% 54%9 phlydis LA 8HE c3RBosditd & M Ptbpylene and

pohgelcaprone, etc. In some variations, the formulations do not include one or more of
polyvinyl alcohol, hydroxypropyl methylcellulose, polyethylene glycol 400 castor oil emulsion,
carboxymethylcellulose sodium, propylene glycol, hydroxypropyl guar, carboxymethylcelluose
sodium, white petrolatum, mineral oil, dextran 70, glycerin, hypromellose, flaxseed oil, fish oils,
omega 3 and omega 6 fatty acids, lutein, or primrose oil. In some variations, the formulations do

not include one or more of the carriers described in U.S. Pat. No. 4,888,354 (incorporated by
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to about 800:1, from about 350:1 to about at 2500: 1,
from about 350:1 to about 2000:1, from about 350:1 to
wahoort0744200: 1, from about 350:1 to about 1000: PCTAUS2NUG/048487

about 350:1 to about800:1, from about 400:1 to about

at 2500:1, from about 400:1 to about 2000:1, from

about 400:1 to about 1500:1, from about 400:1 to about

1000: 1, from about 400:1 to about 800:1, from about

450: 1 to about at 2500:1, from about 450:1 to about

2000: 1, from about 450:1 to about 1500:1, from about
referepgg harejryn A ERtirqiyh @&, SUch @ ORs T Maas of glejcpacighsthanol, isopropanol,
1 t
g yceﬁﬂ Q?&notogéag%nogmgut iékg c()%&ﬁe’:al? rrg%ﬂg%%ut 3 6:?51%%&9 glg{:&ln])ﬁﬁ%l or dimethyl
SUIfO&IQQOIQLSOm? variaions: the domulatéong e subsgmoially freg of ghygarol diooleate and
: 500: 1 to about 800: 1. In particular
1sopr<2;%gg%| nents, the ratio is at |east about 300:1, at

| east about 350:1, at |east about 450:1, at | east

ad8135]150dn somgenjbhedyneniy wirerelthe @artier inchadestwaier, B@0atio of the

cone S8B0UL O8rd BCR ud By PGy st o

rabbitdysume2006d in urfitsorfingiiolit, td 8€: concentedtimntof @AMlylarhinerin plasma

meas 3838 00l Ay Sk RERAROE i T Bl s

least &t 40110atalbamtab&m 1, at leastatone 50: 1580lcdsttabo@ BRIl , at least about 60:1, at

least 500 204, A Jartaput e e il 100 aene rab?‘ﬁglI%Qd]e§t lgast about

200: 1y bsmsask ¥bow5eas | MGoa@adthbddiments, The REQITR ﬂr&ﬁ@bo@ttm ) to about at
t he forn%!’atl on is substantl al |

250041 Ga oBg?@,lréPgﬂ?g 490053, 00 SHHE Q- ioh 2R 20007 Foom Kbout 401 to

aboutﬂ@'OWIe Filogn Yokt @8! It b-BBRAIGI0Y fAHR AbSut 4L £ td abduf 866 TBfrom about 40:1
nbodi ments, the formulation is substantially free of ’

to aqut S08d; ?thﬁgr]e@sqm@t AYhy fgoxp@b@ut 40:1 to about 400:1, or from about 40:1 to
aboutCI%blo Xﬂl'}ﬁ%&h&e&ﬁwdﬁ%@msp@l@f&m 2t feROADOTE gﬁﬂl %%oﬁe of these

I'n some ‘enbodi nents, the forrmulation I's substanti a
embOﬂrr@@t%ﬂhfg@mméﬂtmnrfgrtbm ipplydes a viscesityeinerdssidz meentde. gt Hwerpromellose

etc.). \'ﬂl%ﬁ%?' 1‘&609$m&ﬁ§ tF-lQ %HH ﬁo(?ﬂs sﬁbsqg%élﬁlxl He %%%%rrﬁgrst(glg gel-forming

Vi SCOSi t a sallne solution cont
polynwnoesmslay-cohawinmatsybmm e s@me embpdanerts,ebe¢ faalulation is

subs%%%ﬁg%?e%g)% 8]35?%'})% g?—?nlec%eg o{n) & sggnts c%bg)%%eﬁgr?cge?fuﬁg} Solyanionic
polynms;cean} r It sonre cﬂflbdiﬂmmmsl ﬂmfnﬂnmms;erst swbﬁtahﬁﬂlwﬂéﬁeﬁéel-forming
e when ica adni ni st rabbit e
polynigrS SHCsolt A brEnty e Jrarostgof i TobRuBHOR 3 fhowt Ui same as the
viscosigcamydatint @elultlbn mbﬂﬁifﬁngrﬂ&md:ohaerﬂfﬂtibﬁ oFmdtgmRlamine (or a
harn; L:n‘gtfc%l neca Qe corneal tissue]: [ng/nL plasm])

p 1¥£§Fe gsaly ) In sone enbodi nents, the

rati o of concentrati ons is at | east about 100:1, at

| ¢0K36] abaustna2&Dprkyioaklyl, qaitd suapasihgl308e lopied! okglas hdministration of an

o foe sy arnink (or F @humeagglcaly seaptabie sog fiefoofh Effecive to reduce
abnorﬁ&@arigw@énelsi%&&ﬁ/oa heoVasGhidiizationt ofl the Giksuab 08the¥3Q (dithetanterior or

postenorgl resuf}cs n extremely low levels of mecamylamine in plasma. For example, the mean

maximum concentration of mecamylamine detected is less than about 70 ng/mL. These low
maximum concentrations of mecamylamine are observed in both single dose and multi-dose
(e.g., multiple doses per day or multiple doses over a number of days) studies for rabbits

administered mecamylamine (or a pharmaceutically acceptable salt thereof) in a topical ocular
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950:1, at |east about 1000:1, at |east about 1025:1,
at | east about 1050:1, at |east about 1100:1, at | east
wahoort074200: 1, at | east about 1300: 1, at | east Pabms006/048487

1500: 1, at | east about 1700:1, at |east about 2000:1

or at |east 2500:1. In sonme enbodi nents, the ratio is

fromat |east about 100:1 to about 4000:1, from at

| east about 100:1 to about 3000:1, fromat | east about

100: 1 to about 2500:1, fromat |east about 800:1 to

about 4000: 1, fron1at | east about 800:1 to about
form.3dbes, for ¢xagtRlethe BeeR mAFHITMEIRICIItIAioR RS Recasrydamine detected will be
less tﬁirpfﬁo@ljé 65 %@ﬁﬁL al@?éjl{hag QBouk GO%@QQU Iesg%g about $9A¥/mL, less than about

at | east about 0:1 to about 00:1, from at | east

50 ngépbutess 160 atctlfoﬁl%me Agrsthan, abroebf’rp ag/mkdlsss thppgbout 20 ng/mL, less
haQ Aouk:1 0T ARY Bbr 1:688Han 3BOM 5 &g/ﬂﬁ, Ly
than é}cnglP 1&5%1-01ﬂt19§%tr %?n ao‘i'tl It bgﬁjteglOOO 18t 5 Il ;ertlcular
embod@énts, whdre thrembeamylemhmjias némnmstetddenraaﬁtmge ideseaperldagsthe mean
bou S t t

mnl%ﬁbéqn%?gtgaetgisnt (?tt apo & E}? %1?3 %g Téss ?}gagls%bgrb‘ept g? n, nglé o F%p Qijample, less than

aboute2thaglinie itss tharheboluo i fmpaibl. dessfthah hbsuti 0o gidEs oaless than about 5
¥iscosity-increasing agent (e.g., hypronellose, etc.).

ng/mby ot her” enbodi nents, the formulation is substantially

free of polyners (e.g., gel-formng polyners,

Vi [Qd:ﬁﬂi t yAlterhatinalyghagaotist, ofei_lmamyldtmir&(appearing in plasma can be
meas%'ng &5 §}ﬁ {}t’ceﬁ ﬁgp%eg&aﬁélqlélg g%lfsgrg 2 lsiel:'l Qgc’ gz%ggdrecli thfera%eea 191Ider the curve
(AU(E)abb ﬂ?é)dmbél)&atﬁhldﬂrmaﬂmymma ﬁfteﬂadmﬁﬁdtwmhs Asebigh pther measures of
mecaiTYARIF 1 81ASRB eGP e AL D A ER BRI & Plpsfen over a given

populdtitf @5 bibje@b i fiephRhFy Ik For kfardpiellesd than ABOR %Snglﬁ*&,-hr In some
viscosity of a saline solution contﬁlnlng the s

emb%iaﬁeéﬁtthemﬁmo?f THECRR RERERS TRGASULE MM%@P# esa!eﬁi/than about 100 .
ng/mBOFEREAINAE 2884t 90 RMEHA N, lesk Heddboh 86 ﬁg}i‘m‘é‘-‘l@ QGés‘IﬁQﬁ gbout 75 ng/mL-

where the formul ation is substanti al

hr, legs thap abauti Tnedas g lass thenabouteS el i’l‘htlFS(?)ﬁh?ﬁa‘}b%’é 60 ng/mL-hr, less
a&k& I reasi ng agents such

e B o L e e ol yners. wt or
soluble cel lul ose derivatives (e g. H‘gpromellos

( dPE3BIk ndiremdamprites yamesapylamyne R Uity sonsentraiosstor 3% (w/v)
formﬁgﬁloﬁydﬁrﬁﬁéépg efﬁ‘dn%q{ Yab@FSde MPM@& Pé/ Llﬁ%llols‘é)l A3foses to each eye are

car boxnet | ul oSe, etc. Vi n

showndvby\w nihe p@lrlcmamdﬁfed f@lﬁbﬁefr tf¢nhth9 mlssmsend w@mmm also be used to
calc o§ Blafé&le 1fid @(;r‘ﬁgg %hoﬁﬁg’/retida a‘iﬁ"%?g@t{s' ﬁ%%fsﬁ@)ﬁsma as also

OFITU at'ion does not ‘i ncor porate a roge

shown dekow inghatlg €ntD¢te veps obtaindd asglestnibasl idiaingded. in U. S.
Pat. Pub. No. 2005/0255144 (incorporated by reference

[TalgE€ M 1T TTS ENMGAER S dmul&dh | We! Sofuligy NYUTOUE Hpmc
PlaSBY A(E UUE, NMy[dr OgET S4{ TTCOT poT{at T 1y nggupw YITHr'S, 61
(nhBPPhY e S (e g tetrapolyners of

] methacTy{ gty ethyrene g i
R(n e{Zmi ftgg;r% At acryl at e, 1ﬂ§ nmet hdcryl i cvgg?jd) 17804

rao of H ana oarkHaonatr A SnA

Ratis Bl Chorci: ([ T et MyEgqe—carhonate—qng 291:1
Plasma
Cornea AUC 111,725 111,563 113,938
(ng/mg*hr)
Ratio Cornea:Plasma 2,725:1 1,344:1 1,868:1
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pol ygl ycol i caci d, polyglactin 910, glyconate,

pol y- p- di oxanone, polyglycolic acid, polyglycolic acid
woéebd7/07paby- 4- hydr oxybut yrate, a comnbi nati on oPCT/US2006/048487

pol y(L-lactide) and pol y(L-1actide-coglycolide),

gl ycol nethacrylate, poly-DL-lactide, or Primacryl);

conposi tes of oxidized regenerated cellul ose,

pol ypr opyl ene, and pol ydi oxanone or a conposite of

pol ypropyl ene and poligel caprone; etc. In sone
variations. the formilations do not include one—or

T

Tahle e of Dol VVi nvﬁemm‘llatmd axypr nijon HPMC
Aquesth e AIUGs ¢, pol 831 ene ¢l ycol 7490 castof oil 7.355
(ng/erhithe) on, carboxynet hyl cel | ul ose sodium propylene

Ratigl AquH:plagma oxypr opyl 282iar , caf boxynetdyl cel | upse 120

sodium white petrolatum mneral oil, dextran 70,
gl'ycerin, hypronellose fl axseed oil, fish oils, onega

3 0 e 0

s @ggl/ ar | BtH% %LE(% v §' A\ eglt%%l%ﬁ ) r%tgcg ﬁg% HHO (?ﬁgg AUC bfthe

retina/hotoid:eA0C ﬂlhb&nac arat Il@B’SahiﬁrB 60ilbedleast abod. 55Ph,tat Id‘det about 60:1, at least

about 39? f?@?;;f a Igg‘r;’% ?g%i%g’g%‘tg%& gt) gllr, gﬂ%?%h ?)Stloi?be? natg%a[ssaabout 100:1, at

least #obaesy:1, ats;éa@f S50 00: 10hty1e 88t @bo im0l , @ lcast 4Hoyc 80, or at least about

I N T R TR -

about BONIMNVALAL GRSA BICEVAUD Stvaekbdhd ¥ raftfoe ﬁ1eoxfat16 loy @&y AUC of the cornea:AUC
di ool eat e and i sopr opanol In some enho

plasmayioidont bai100Sh F Rortadeit ST Lyt 1eabahomt S00Gs ST, ot least about

900:1CRNERDEBAK 1900 aﬂ%&ﬁwé&fﬁlsm)@ WEERESabblt 24T0: RWHRE WSt about 2500:1.
hunor when topi cally adm nistered to a rabbit eye,

In certaimembedinents, the rtigfof gy AC of fbe chmeadHeEmlasand 59t lppst about 1000:1.
WheanFg 37'0& @gfugqs {I V\féh%§ LN A atﬁé'lf fnz}mé'ﬁ[ i)?{hena?ﬁ.@?m umor: AUC -

I’recal’ry ahn ne aqueous
plasmiss aitledst abd:utaﬂﬁbhtat Ib&sﬂqboat 60 éa@ttlewb @bouu@ 1L, at daast @@@t 90:1, at ]east

aboutit&Bi . eas]t #SS)a]it oae?q ast Ou% 2085 é%%?hqeae?ﬂ?gdug?ntl the ratio of the

east about
AUC abfmtaqﬁ@@ls]hmMr A KB plaatmalis atlleést bpoatt 90: Bast about 200:
1, or at |east about 250: 1. In sone enbodi nents, the

504 bR o Bl I Ry incluce
mecam@Ride, dr raqrhaﬂhmﬁutléﬂiyladoepmbmmlﬂﬁ@@oﬂ wafttfr(mndég@b-!ﬁ@nmng polymer,
e 30 OB o OB SHErh i cpicats
admind§ered to farr@lﬁblﬂl‘m:l,l the/@tid of cheadvmuéntdidnlof mecafhmytamimlequigsent in the
crorof i el R B35 AL RSO R Pccamytamiv
plasm@ @ inEaTh Smité BEng/BIINYhaty iecamiflihare dhoedidalesetinal tissue]: [ng/mL

VISCOSIty |ncreasLng agent (e.g., hypronellose, etc.).

plasmp)) is phlepstabghiy G the formulation is substantially

free of polymers (e.g., gel-formng polyners,

Vi[sEAgi t Wsanbahetelly tRgrRAns; topically adininistersd to a rabbit eye,” and cognates

enbadi ments,. the fornulation
thereof, refers to the admnuestragon o% a partlcufals' mecamylamine formulation, including
formulations of pharmaceutically acceptable salts of mecamylamine, by applying 100 uL of the
mecamylamine formulation to the cornea of each eye (2 drops of 50 pL each), wherein at the
time of application the bottom eyelid is separated from the surface of the eye to make a pocket to
ensure the entire dose is retained in contact with the eye. When the concentration of

mecamylamine in plasma and in the retinal/choroidal tissue is to be measured in connection with
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substantially free of viscosity-increasing agents

(e.g., carboxyrnethylcellul ose, polyanionic polyners,
wenen7jo7sm some enbodi ments, the fornul ati on i BCT/US2006/048487

substantially free of gel-formng polyners. In sone

enbodi nents, the viscosity of the formulation is about

the sane as the viscosity of a saline solution

cont ai ni ng the same concentration of mecanyl am ne (or

a.pharmaceutically acceptable salt thereof). [0136] As

noted previously, quite surprisingly the topica
the cabmilation efthe ritist ofdhe srecanylmiseroomeenatiorinhy Fetinaidogeld versus the

concefl @1{ B?ﬁxgg:ghglw ﬁg&@ﬁ@%eec&& aétn)qf (ﬁqsfalh ?J cfl&gllfrh}{gd 1 hour after

reduce I'ogénesris an
application af thd farmektionn Toe atdoent o&aamnﬂ&nﬁﬂa@remt {replabren and the

retin c?}ogﬂrélg g%%%g%%ﬁgé g}’] IL%{/W Eé?g l ext ! er@ﬁ S lio bt ﬁ(lcromethorphan and

diphefilpdraminecodcesthmidaid oﬁkmdwﬂemmmtraﬁmmef ﬂemﬁyladnmes Arsgemplary

ot S o7 BPLT e TGRS, Lt e ConEnL LU e .

An ex®dplary taYRI%/R4Y methvd fok ab@nﬁmmeeatlwsaﬁbmetremhg given in detail
nunber of days) studies _for rapbits

) doses o
in Exargpief Y"Z\eeghwe%mmaém% coBfensrahAR PiECEIRY eRHpg in plasma is to be

detenﬁﬁiéﬁpﬁlé Qbﬁcéh%laﬁoﬁ hﬁﬁ%ﬂf detbinided APHER}LEOE bl SdTh Example 6. The
Thus for exanp mean nmaxi mm concentration of

term ‘HFReaRRRSRUTR ca@tee‘erﬁtéan of mecaspylpgdae. T aachitaepgratespas used herein refers
to thquédﬂ-ma;uﬁﬁﬁn thaRn@hesH oﬁge%ﬁiamull@ﬁéastup&ﬁ aa4ha @ﬁen monitored

 ess than about 50 ng/nl, |ess than about
over ehg hml_r titne perip afterashuinisywtion ohthe forgulatipnn Wes the z@fm total

conceﬁgj?ﬁ%r’l o% 1?1% esgﬁhan&;‘ga&ﬁa g% 'E% r%_{egxﬁi%etcihﬁf& c%g?é%tra]a%n is again

out articu
determinisd dis nlemrﬂo,edwheveeanm'm Ereoaly Eaﬂihﬁeem“mmnn@ln@aédn pfi

meca%g?ai#gé ?ﬁag%%t?}a Elgga ess %an ctleg%é &H’}% ?R@;(?bt Jn%t O%Hates thereof,

refersax anmneationed'shd drams anden pla? @f tlga’ drug pleaﬁm welhsus tahouting 3 simple

nape%géa%?et%ﬁ%hﬁ]g B olgltfl It)il'pgq gcgél{gﬁ%keg{{sl t Pai{]ancP 8 %ours after topical

adminTBeaion abdtaeniapP@nst AUG for RbaAkaAPtiGas rbﬁnmauﬁe tis@® and aqueous
t he. t ot gl | am_ne as asured as

oncentr on_of neca
humor fsdeterayn ﬂgpfaﬁwe ?w@efﬂgesnt%fmpﬁ @eewg?lpsm plgsma and in the
corne8if tis¥RE M| Rh&RurtiacoRsktioh Stifledhe @BlcuSioWdf thOtaliB lof the
measur es of mecanyl am ne i n pl asma, the nean t ot al

mecay|FERiAE FARGBABID WS FyTasH (Peaqusopt Bumer) yeesus shgfapspntration of

mecaﬁ?&kﬂlﬁ& h@?la@ﬁlasﬁbbgﬁée‘ﬁu’aﬁoﬁ HF PddhSk Bete¥mineW.1 KRk after application of 50
exanp ess than about 85 ng/mL-hr. In sonme

plof @?tfeaweﬂ% The amgHai pfmegaonianmp RisseAbinplasran aud the ggpoea (or
aqueotgg oﬁnﬁgf ﬁ%tér&ﬂe%sﬁy LoansAlg lﬁtsmﬁqgteﬁgfl %n@éﬁs be §§xt1"&ﬁ'£ﬂlorphan and

, _1'ess than about -hr, less
d1phephggh‘a@gmﬂnd7a:,stﬁrgjaml_ lf known concentration of mecamylamme An exemplary

method of administration of the topical formulatlon of mecamylamine is provided in Example 5.
An exemplary LC/MS/MS method for determining the ratios described herein is given in detail

in Example 6.

[0142] In some embodiments, the formulation is a gel prior to topicél ocular

administration.
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| ess than about 70 ng/nmL-hr, |ess than about 65

ng/ mL.-hr, |ess than about 60 ng/nL-hr, |ess than about
woeQoatgy7sze hr or | ess than about 45 ng/ ni-hr. [ 8€B&}52006/048487

Exenpl ary val ues for mecanyl am ne AUC concentration

for 3% (wv) formulations of mecanyl am ne

hydr ochl ori de adm ni stered as single 50 mM doses to

each eye are shown bel ow. The val ues cal cul ated for

the AUC for the tissues and plasna may al so be used to

[nea choroid/retin

ai@c l ﬁl\te Zﬁlj gglﬁt g%bgtglt enis, % atlgg Tormsia ety élpg{}vtoplcal ocular

admlmgtra’{ml @)&npﬁ&t@f NaBy g@r-ﬂirﬂﬂig Amilefohs ARdokRuEePIat form gels in
8.[0139] Weéen the AUC value is viewed as a ratio, the

respopsgttp @ Chpnghia tapicity e.gn SR THD i selnguml kerppeatvse. salt
conceﬁga’él&?%% )3[%9(51 p?& of foﬁﬁulhﬁ@x?st 1n@ﬁ9}Hg 15 itk geﬁfoﬂrﬁﬁ‘%gqlfmers are

ast ab 0:1, | east” about
descriyd g 4ot e)awmm: @@: Pat. aiOSI @é§4,5&ﬁo"u8619@6(1 at | east
about 100:1, at |east about 150:1, at | east about

239}4('546]‘8 ata ¢ 3ed heRD Lﬂﬁe t%ms ]-‘top?éal b@@iﬁlt adtBRkradBR? &r “Bpically

@ t about 350: In some enbodi nents, the ratio
admirgsteredd’ amdCoghateh of th@f@ teameisfesitel cmtmgaﬁlﬁamrfscea@f the eye with the

forrndrl%t?oﬁ% ’ é‘(?f%étm Om? b%/\g:fecﬁ)rﬁ;g%&% \‘xﬁé s L@gﬁnﬁ?ﬁg ﬁ%‘cbf 2kill in the art,

includisg,dtut hetiBmited cjteyd Atopk, amtlickiars bf gd dotm&@ators, apphcatlons of gels,
N liggas% g@gu%t600 1, 800:1, at |east about 900:1, at

PPUGELRY 9000: 1 at Ieast about 1500:1, at | east

about 2000: 1, or at | east about 2500:1. hi certain

erfObAR] e din pz;uﬁtchkm epabodingdnts, e geldonhinghmlpoermay AtJCfor example, a

| leas bou 000,71,
pors BB ST b SR B A T s
a hetMYSac%dﬁlewjmateds b_wthd esdrivab Pubudodioribs ebideh gthstigh the name

“gelal B Reaer aBumey Boehin e HFbh P SR g G formulation
GELRIEER jsadabiibedli: dbtaihin 19 ‘SﬂEaﬁ‘Ndem%O (htlRBY hﬂiokﬁbr@ﬂced by reference

the AUC of the agueous_ hynor; fEJ asnma Ls_at

in its gHFGEY)o0:; pa{ﬂﬂ{lmneqs Us lrpﬁmu&swgro el ngkEEIT Eﬁea low acetyl

clarifieh %&mgenﬁ@guﬁmmnﬁhe&mlmﬂme legle MEcIaBY €8 '(Rﬁ!@way, NJ) and
or pharnaceutlcall cce table salt thereof,

gellaramrn gan be semmpgcigh eimongethges Chlbelap &@tlar?ta GA). The
prepa?aq o¥1r8?r olya&lhakiacd ﬁfch%ﬁ %eﬁéﬁ? BudN@lie 8B4 1) @or example, yU .S. Pat. Nos.

ti'on is topical dntnistered to 4 rabbit
4,3261058 anét4| P65, h@ldoatr@émerbartm@qrpgtaterﬁémmﬁramm tbq:le sriifety.
in the choroidal and retinal tissue, neasured in units

Of[Oﬂid] Th ertd1f cAMAQRMEH & IHhE Eeloiforx'ﬁﬁi LABIY AR 36 rkddnt at a concentration
l'asma nmeasured in units of ng/m. ([n /g mecanyl am ne

of ﬁorm%!mit 843% txabeat 2¢ @9ye] In {qngq ?ﬁlb?ﬂ[lﬁ@ﬁﬁ} jheiggl-dermiag pplymer is
preseﬁtba(? létcoﬁ‘g&ulag})nh %?Og%lé?&g Otj(zﬁ/g t$r] g%gltrl 75t°/h’eﬁ&ﬁr lé.to % 33% to about 1.5%,
from about 0. 03% to about 1.25%, from about 0.03% to about l%, from about 0. 03% to about
0.9%, from about 0.03% to about 0.8%, from about 0.03% to about 0.7%, from about 0.03% to
about 0.6%, from about 0.03% to about 0.5%, from about 0.05% to about 2%, from about 0.05%
to about 1.75%; from about 0.05% to about 1.5%, from about 0.05% to about 1.25%, from about
0.05% to about 1%, from about 0.05% to about 0.9%, from about 0.05% to about 0.8%, from
about 0.05% to about 0.7%, from about 0.05% to about 0.6%, from about 0.05% to about 0.5%,
from about 0.1% to about 2%, from about 0.1% to about 1.75%; from about 0.1% to about 1.5%,

from about 0.1% to about 1.25%, from about 0.1% to about 1%, from about 0.1% to about 0.9%,
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thereof, refers to the admnistration of a particul ar
nmecanyl am ne fornul ati on, including formulations of
woheormageut i cal |y acceptabl e salts of necanyl arCnasS20vg/048487

appl yi ng 100 nL of the necanylam ne fornulation to the
cornea of each eye (2 drops of 50 nL each), wherein at

the tinme of application the bottomeyelid is separated
fromthe surface of the eye to make a pocket to ensure
the entire dose is retained in contact with the eye.

n the concentration of necanylam ne in plasm

from qiyguf Ad%% 5 St DSHor oot & Libiabont) B4, fose ahait O W6 to about
0.6%, 44 %E&ﬁtqpl%'tb Rb&&: & 594C Hbat 4 élﬁﬁ‘lt @fz% B bk Q‘%,Cﬁorﬁ BBout 0.2% to about

nmecanyl am ne concentraflon in the retinal/choro

1.75%; drogn abentd Lérie ebewtal. $6nfrofn ak@@aﬁﬂ’/am ghoui A %r’/aﬁrmr,l about 0.2% to
abouttll?’ye o § (Ig?%qg gg{n 9035? o m 6‘2‘3/3 go ;‘I%Jhg;drS"/%,f irr(%l about 0.2% to

ﬁllca Ion Ion.
about @e‘l%m&bmmbnet P2¥UstrEboln0.fYa Sroan ahmhttdw%rte abonat/C5br of ffom about

by L / VB, u i_nt.ernal dar.ds
0.5% S SaHEh Rt ol R SRACBFREn RGP RRT HEA ARt 8L ARUGY o is dbout
0.1%, kaibown0.294) ab«sﬁtrﬁa«t%pabmﬁ 01686 24bpuB0i8AE .abdat 1%8xenpl ary
met hod of administration of the topical formuil ation of

| ami ne.. ided in,Exa
VT | AT s Bl bPhE Rt uie R nipg dol e S RefY g at 2
concehtatidmof Bmgl abent 0. OS%etbaiibbutl Z%Emmpﬁenﬁabdﬂh eni% hEalmim 2% (w/v), from

sbout 1538 Bt da i S PR L 08 iR APRUCk A G aF o ARREE 0.1% to

about 8694 €A 18 dob eirdodiifierits) t@(wﬂaeﬁtrﬁuonw@auah@unm%out 0.1%, about
tion lamne," and its

centr f meca
Oz%aggaﬂgéjglg %“tlﬂ:, a: ﬁlé}ué% %éf%é’ngltéo t he nmean naxi mum
concentration of mecanyl am ne neasured in plasm when

ntpo11'48q)r eth §518¢ embOdintmits Whem 2 féiniakpelymer is present in the
mnistrati of theform%lation. When the nean t ot al
formifhaerats 8 COREETIFAFICR AT RECPRYIATRERRIENE B the choroidal and retinal

tissue dﬂ{e%ftB% Ry adhimiKERAW LTMHIOE ¢, Sacaligbd 1&'@&@5{ SR 28l 8%he
descri bed above and in Exanple 6. The term"tota

concepBaiiamet mesasny laminiamgamamaesured in witve mednl (bg/smecamylamine
chorofcﬁﬁ-r@ﬁﬁ‘ﬂ tfém ! [n! %hg%‘bg'é{sﬁﬁg) is@f ek eﬁﬂ)@t §§’(Q'i‘ aﬁtqéask Qﬁ&ﬁ@f?S 1, at least

refers to summa e areas under p
aboutd00d. pt leasiaboutr B3] tat Inastationy420:3i ateast @braﬁéi’éildat least about 500:1,

at lea%"%g&% nSgt 1t6 Eﬁ fjé'aE'tQab% 9@6@1 ! At 'T@asPQﬁcgft %SBQK gtnlela.ﬁ a'bgfft! ‘Hﬁel at least about

ours after topica nrstrati
750:1Det kastiabvati $00: bfat Aact fhwut 86@ Aeat] least gbomus, 900: 1 at least about 950:1, at

least Jb%h{ P@dc{ ‘r‘hQ{/\%&sq %&31‘6%531” Atabods @5‘6"{(5 at ?ei ambﬁéﬂ 16611, at least

e concén i‘on o
about I{mﬁ@ rlaatdmlst iaboutH8 004, a’elahsttabequ§00$1 taoldasi ateat UTAR1 izt least about
2000: onn the cal,cul ati,on,of the rati

AFGPRP BT, dn o R R g sl R 5% o g0l abou a

2500: h,lmmm)abvewﬂlﬂsl tdusbauo aﬁmlil;ﬁbmmbouf 3(Bﬂatm¢ryﬂxam1690:il nﬁom about 300:1
to abonf ? é&? %\’p% é%f’}“oﬁﬂ% t I OorLt %BO Giagrom §bou?5?6 If]’co a out at 8%0 1, from
about 350:1 to about 2000:1, from about 350:1 to about 1500:1, from about 350:1 to about
1000:1, from about 350:1 to about 800:1, from about 400:1 to about at 2500:1, from about 400:1
to about 2000:1, from about 400:1 to about 1500:1, from about 400:1 to about 1000:1, from
about 400:1 to about 800:1, from about 450:1 to about at 2500:1, from about 450:1 to about
2000:1, from about 450:1 to about 1500:1, from about 450:1 to about 1000:1, from about 450:1

to about 800:1, from about 500:1 to about at 2500:1, from about 500:1 to about 2000:1, from

45



m of the fornulation. The anmount of necanyl am ne
present in plasnma and the cornea (or aqueous hunor) is
wdeb@rorsned by LC M5/ M5 using internal standar #6TaiS2006/048487

dext r omet hor phan and di phenhydram ne and a standard of
known concentrati on of necanyl am ne. An exenpl ary

net hod of admi nistration of the topical fornulation of
mecanyl am ne is provided in Exanple 5. An exenpl ary

LC/ M5/ M5 net hod for determ' ning the rati (o] descri bed

nis given in detail_in Exanple [0142]
aboutéﬂﬁ&d@r?@ﬁp‘g 15Q056 frgm ﬁhP%&ﬁOin fosabouyy é@o‘bh Grirqg aPswa 5;% 1 to about

800:10¢H bﬁfucﬁfﬂ?'eﬁib%"ci{rﬁéd@ Rh b3k at RaQldBEht :%tbpcat &Rt Sbout B80:1, at least
forimulation forns a gel in situ ugon topi cal ocul ar

about 4§ In atlepsttabort S@b@ﬂ@@t drout 4260:4 freye) aboyt ?yﬁ)(hé to about 1000:1, from
aboutf3%b Woaa{bog{]fmﬁf ik %h@gjﬁnﬁtot M%t 1666 ﬁé@ d.FEzfc %50 1 to about

onse Oacanelnt0n|C|
2000: @;,eﬁblarabgruhf}ﬁo i @(D‘rpMﬂlQﬂ@ 1, fammt ah:mhéé@ttl rtatab@ut 1160¢l, from about 450:1

S, 0f for di n 1, gel - f or kA
to abot ?gané\)sr?sﬁgrrneab Fes CT %) agmut 55@)5’ %Q%r% lelf%@g.% ?%?u.ce 1%@9 from about
500: lﬁgthutSIMO Y 08680 600: | ©kboht 2800uked herein, the terns

“topical ocular adm nistration" or "topically

O35 8 Sfhne ARBCOMNELES R DRSS Y Mharck fBlicdi) acceptable sal

i NQ e sur ace ¢
theredfpmiay Ibatpirmnt ﬁcwnomcmtregmmf ﬂmn abmurm(l)(bl% mlabgutrﬁ% fwﬁzs In certain
t hose of .skil he ar

embo{fﬁxr}ﬁnttse (58? gxec%'g%laglrubep or pg%tarra[cglétlx(fa& aSFepéglilﬂe 5219 ’thereof may be present at
concehtrhtion ab/ivy S frogpgoue atG0a stoadbogeb%, fimpphbhaadDidM5%oto about 6%, from

aboug 0% St AL, LA B4 ol Ao STOUL IROLS: § B b0 about 5%, rom

aboutm)qmsa@ab@ﬁme frdh aBEHE @O m&a‘aedﬁm,mtﬁomtébaut 0. 01% to about 2%, from
saccharide js gel lan gumrefers

aboutr?&@&pab%ddaﬂmma@%ﬂ 48 %aff% abw AT ePYY %91% to about 3%,

from AlsRH OUMHRR AR @% ﬁtoh@mmfmn%m%abogﬁ IM&&O@H aboﬁtso 03% to about
nore comonly used in the field. Gellan um

4%; fypan abeuf| 0a93%»ﬁ@ 2P b aﬁr% sbap RPI%tp )abp'st Q%sfépmd@@ut $-.03% to about
1%, F%8 8bdut'0003% B> abt0.9%; fr8mSfbbut’ 6@3%‘%%% 0 DRIRAR Q’B&Q 0.03% to

y reference inits entirety), in particu 'n 1t
about §sk¥sj froforheut Bl ote afout Hip from algit rQL IPee )aboui 5|‘Vo,v:from about 0.1% to
cet I 0
aboutgtv/g,i x?% 'b@{n!r(i ;n%ﬁ}b gﬁ% ﬁ?ga%b%ﬁt G‘i% J e?bogl?ﬂ@e den"i‘LMut 0.1% to
aboutddh ﬂmn@bame@ 8Yetolapoubd’éi freh ghoan(. 39(mmgbomtt ﬁ% from about 0.3% to

aboutge)( quo g%A\tlt Vi Q%atb agAzlt 3Jh§f)€1r a0kt 8 %"Vopo a(a.)oout 2% 03 5roln|;] ’about 0.3% to

’ysac arides such as ge gumi's “descr
aboutfl% JSJexaapiut 0.3% % alkatt 6°/N(feom41b612t& B3oabdutdy %8 26 p5bout 0.5% to

about%l?{; C1?(@{1):;1‘la:ooute($ g‘pcy to a%gg{ ?%[ ﬁgr%dab%%t b%t’/e{o zﬂ)out b‘?’o, tfrho%ll Etbout 0.5% to
about 1%, from about 1% to about 6%, from about 1% to about 5%, from about 1% to about 4%,
from about 1% to about 3%, or from about 1% to about 2%. In some embodiments, the
mecamylamine, or pharmaceutically acceptable salt thereof, may be present at a concentration of
about 0.01%, about 0.02%, about 0.03%, about 0.04%, about 0.05%, about 0.8%, about 0.9%,
about 0.1%, about 0.2%, about 0.3%, about 0.4%, about 0.5%, about .8%, about 1%, about

1.2%, about 1.5%, about 2%, about 2.5%, about 3%, about 3.5%, about 4%, about 5%, about 6%
(wiv).
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[0146] In certain enbodi ments, the gel-form ng pol yner
is present at a concentration of from about 0.03%to
wahoro7220 (W v) . I n sonme enbodi mnents, the gel - POTHISDE®6/048487

polymer is present at a concentration from about 0.03%

to about 1.75% from about 0.03%to about 1.5% from

about 0.03%to about 1.25% from about 0.03%to about

1% from about 0.03%to about 0.9% from about 0.03%

to about 0.8% from about 0.03%to about 0.7% from

about 0.03%to about 0.6% from about 0.03%to about

01835011 r dnpamsisutar embodireents beimeoamylaping. 25 Pharngacgstigally acceptable

o f 0

salt tcfldipR bhosknr'st 4 b RSy O) o1 Rafipfy oy AT to about 6%,
from algut Or@1/a troahioud 596 Fsono aldot 0296 w/@bcfut@m athumab@mﬁ!s@z% to about 1%,

om0, R TR AR B DS B B 1 son 59

from 8baf0. I foCHhoabﬁ‘MI arld. t]hé’cgél@foaxh(img p(ﬂ%nef Iscg‘ellab(gutn ﬁ awénbentratlon of

from 503410, (54T kot 2 O i st BBt 0- BB o TR gt 0.1% to

aboutaloo mv/\?, ﬂ:a(mtag;oabo 05 /&)to%ﬁ% 098 (@ 0br i@?rﬁ%bbﬁtb@.b% about 0.6% (W/v).
% rom 1% 7Y% m
In cerfin ARGRETTREOE FEEABEAOR TS 1D! A BPSTra68y ey pFosptable salt. In
some @Mnﬁeﬁ%th@ Blicediballl %@&Iﬂm&&alﬂlsgﬁfedaﬁlﬁm% hydrochloride.
75% from agout 0.2%to about 1.5% from about 0.2%
Z?, out 1.25% from about O. 2%to about 1% from
Add”%H OWPILEND about 0.9% from about 0.2%to about
0.8% from about 0.2%to about 0.7% from about 0.2%
t QOBiX] ut IR séHe ehibodiradkas bf the Forhalatids) thedfoh¥mlabion mininclude
%ut 0.5%to about 1.5% I|n sone. enbodi msntssahhe
addltlSB COMRRORERLS Fu ayere ‘Pro‘PPﬁedﬁei?SY%}H@P Qe AT IRQre syrigefants, or one or
more ph&XhacBuitddl agéiait 0. 4% about 0.6% about 0.8% about
% [0147] In particular enbodinents, the gel-formng

p?ég%t OI S o3 l /fa)/%yflgltl?r}?%c %ggﬂ?lent li%%oi)%ll On'tuggné; ! md%iq%illtal components
such &% d&)moﬁerﬁﬁeam%s Qné%r ntbora Rethctdifs (SMe\or mbre@Bhidid@ HEents, one or
0.05%to about 1% (vv/ or fromabout 0.1%to about

more 9“@%’"(‘9\?53“‘3 [oRe 96 Ot AR AZEATS, ORE OF BIRER KisFesifvolRcrspsing agents,
one ogﬁio'r@@alﬂ;um 61§e &hate &aﬁr{‘hce%ﬁ@hﬂtaégn%%m bth o7 1% embodiments, the
0

about B/Q about 0.8% about In sone
fonmé#mmﬁﬁ rcdudehdn additiga fta mspwwlgnpm W@rphasmp@%g@ﬁlﬂy pgpeptable salt
therec;fy &nd QM})thQ Br mbp@pxreeér’vﬁn@cs &ﬁ@oﬂﬁ@&%ﬂf ?{s (e.g., one, two,
mecanyl am’ne present in the choroidal and re
three, et 3 ipne wh arere epélating geeniriand one pemorgsaltsy dp @Pme@yéodlments the
formEASHRGt SpHE, BchnE RISHIRETAL Rl acoupale
thereqf) and gamigDany¢ armnoee piesATBAtHES; o1t ¢nmbrettpe@u§f]agel[1tn,gfmor more

buffe %gg‘&lt n? ozflh%(lrg @ﬁéla@l?é) yéen%sis Qn& on&br E%?gslsggs(f&-lncreasmg agent.s

[0153] As used herein, the term “pharmaceutical agent” or “additional pharmaceutical
agent,” and cognates of these terms, are intended to refer to agents other than mecamylamine, or
pharmaceutically acceptable salts thereof, e.g., drugs which are administered to elicit a
therapeutic effect. The pharmaceutical agent(s) may be directed to a therapeutic effect related to
the condition that the mecamylamine formulation is intended to treat or prevent, e.g., conditions
mediated by neovascularization (e.g., retinal neovascularization, choroidal neovascularization),

abnormal angiogenesis, or combinations thereof, of posterior tissues of the eye (e.g.,
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about 400:1, at |east about 425:1, at |east about

450: 1, at | east about 475:1, at |east about 500:1, at

woeawto7shaout 550: 1, at | east about 600: 1, at | eastUS2006/048487

about 650:1, at |east about 700:1, at |east about

750:1, at |east about 800:1, at |east about 850:1, at

| east about 900:1, at |east about 950:1, at | east

about 1000:1, at |east about 1025:1, at |east about

1050: 1, at |east about 1100:1, at |east about 1200: 1,

at | east about 1300: 1, at Ieast about 1500:1, at | east
proliferhtiue retinopathies conditiensabediated bymepvascularizpiden; fe.g., corneal

o S50 O PRI B O, B AP igencs, o

combﬁﬁﬁ@nstthefaoﬁmfaahmntor 3Behes of &eadawt(t g1 506y giunf, roheastsatidis, neovascular
fr om

TR I RN TR —

underBd) doriditi@bortio ARy redude thenappertinceil: sévdsr(ly atf eide effects related to
1 om abput 350: abo 1000 f .om. apa
mecagpipming alBAN R RBy A ovE s A LklBa0 2o i Bt g idvals.

2500: 1, from about 400:1 to about 2000:1, from about
4@@154]t 0 Ixabuimé e Biments, nhamladymabetﬁﬁ@l dgetng(s pimay tbe an nAChR

T T YT

TRAB, Q@@) Iyrobing Mirale uthibitst, prosaghindit redH510: éntaédrﬁm afmtitised in the
450: 1 to about 1000:1, from about,6450:1 to _a

treatmgg) ok glanp SR 5GBS 19 HBGSIeA BrEsSU: fqucPsﬂwof appropriate
pharnﬁzQ@Hﬁca@ Qg enk(sh %ﬁt&@ Gk ﬂ?e%@m&l»atlf)ﬁ@ﬁﬁpﬁﬁfhoag Qeskﬂb@d ﬁ@&iﬁ will depend

rom about 500:1 to about 1000:1, or

upon ﬁmwdsrm tg bedregisgas Hdbb@tapmﬁ‘?lﬂfﬁfltbiyéb? akﬂlé%stfaﬁe Frgmplary
phmﬁé&@uﬁ@aﬁ 'a?eﬂt§ aflddsERSdd 1ﬂ%éatte13&9aﬂlbel% | east about

| east about 4 | east about 500: 1, at
Ieast about 1200: 1, from about 300:1 to about 1000:
f [0E83bo e cotgn erzhedunesnis. thophrrmaceytica] agrmtmayshy: ap %néagomst of the

mcotlﬁﬂoéétetyjr&{?)@inl rreée?%f‘ (ﬁﬁ 3@Qaﬂ1pié§ o RAhR Q&Q%Jmstg %.fénknown in the art

450: bout 1, from about t o about

and n;pm for aam%\ lbsxsmnatsomm dilatdserbetasapthroidineg thtabrsyrarine,
pemp#l?tg%c 0 ?H@ad%&%o?r%soc{)ﬁ {Hil%%@%bliépgax&sggoufﬂ%glgtgluﬁlglgob&ngamtoxm

succnabdmlmzo’@ﬁ:aiﬂ‘ly{mn@l]uum trdmathapidig dhleginesdanihe, trimethidinium, ete. See,
Jor exfzﬁzgr l ag] e dl bgiOOgg Mige ft? trhg Qﬂnledl e%@rl onl'l%?ﬁglra%l}ﬁgonist is

Lt a a concen
hexamélhdmuﬁl 001% to about 6% (Wv). In certain
enbodi nents, the necanyl am ne. or pharmaceutically

CSRESYEDIF 3R b, B POERE bl may pelaggone or mor

phamﬁacemuaib egentd sikHHEd be aﬂﬁ@:lmve @9ghef tr@mtnaiumftth@c@tlﬁ%m&:described herein.

T I T N ET T
or fragihetits tﬁ)elﬁdf,/ MEGE bpathmﬁﬁé; (efgr qregaptanit sodRibdh tIn cattammtewtbdlments the

antl-\;a%@g] &1P§0 ?f%]i%/%‘%ﬁ%% ax@? 10/ f 3%{?8}% OUtang-\gg(Eﬁ) an%bodles include, but

are not limited to, bevacizumab and ramblzumab (tradenames AVASTIN® and LUCENTIS®,

respectively, under development by Genentech, Inc., South San Francisco, CA). Pharmaceutical
agents may also include the Vascular Endothelial Growth Factor (VEGF) receptor antagonist
pegaptanib (an aptamer) (MACUGEN®; Pfizer).
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fromabout 0.001%to about 2% from about 0.001%to
about 1% from about 0.03%to about 4% from about
w0 .208%75720 about 3% from about 0.03% to about P&F/USR@GN048487

about 0.03%to about 1% from about 0.03%to about

0.5% from about 0.03%to about 0.2% from about 0.03%

to about 0.1% from about 0.1%to about 6% from about

0.1% to about 5% from about 0.1%to about 4% from

about 0.1%to about 3% from about 0.1%to about 2%

fromabout 0.1%to about 1% from about 0.3%to about

615 HomInseme cobodiments ihe phamacentingl agrnls) magdetagyrosine kinase
inhlbﬁ'&‘.’Ut 4% from about 0.3%to about 3% from about 0.3%

to about 2% from about 0.3%to about | % from about

0.5% to about 6% from about 0.5%to about 5% from

aﬂ@biS]o é%sme&mmm%ts ﬂh@nhqm@ut@as%qr@ isep YIHG3sgavenger. In

é}{% ofﬁgpout 0.5% t o about
Somee rom ag% /oto about ]é};:’ from about 1% to about
5% fromabout 1% to about 4% from about 1% to about
31 f Ao some yariations; eqharmacegicalpgenis aciBgHisagvenger, VEGF

mtaggﬁg%ggﬁqunggl%&g@ infipiRfpar maceuti cal |y acceptabl e salt

e present at a concentration of about
0.01% about 0.02% about 0.03% about 0.04% about
0.18568]1 adnsemg cghpdinenis. the pbarmasepticad aganf(shmsytbeanagent for

treatn?.%? 3 f%uéc/ﬁlagg’ Ui St pheBRAHE, Grthof Qe%ﬁocarﬁlfﬁ bARRNAE, etc.) or an

out about " 1.5% about 2% ut 2
agentébbﬂme IGW@n@g)gmnt@ Bplargiensurea@qg. atereidss% about 6%
(Wv).[0150] In particular enbodinents, the

| a ! -steroi i-
! he?@@g Th 36me RnbBARKERS GHl Rﬁﬁjrﬂaﬁeﬁ?&?g é\?vx?(lsfnﬁ? He a non steroidal anti

I's present at a concentrati on
inflanagtopy drugt @\bﬁﬁ@o anewgabﬁéd%mwelid@omamﬂammﬁed artisan and can

t
sl 3l VAR R AR o i
be trefredmExiemplar®. c@iﬁ%smf M‘B}@IDS ib%dudey omaadpoitlifitdd top ezh calicylates (e.g.,
sl SR Sl B RS =
arylp@)p;lﬁl% h?dﬁ(;ﬁufeng% ngb\}bnoférr (gmo@btﬁfdh l&pic%ehpetﬁprtarﬂ%lthramhc acids
v)., .froma 0. 1% t o .about
(a9 e G STy B PYGRPUBEACHAEeE (7 & ggiphenylbutazone,

phenfbitdednt, ¥ic.), bxicaas (élgﬂpﬁ‘ﬁﬂedmrfﬁﬁl(ﬁmcdnﬂ%tég{% @aw1lm05(-2 inhibitors
e salt

resent as pharrra eutically acce
(c.2. SRS ERBot R PSR Sl U EAAOF s 16 o b idgoptp ), and
selective COXaRYAHEBIt6r. hydr ochl ori de. Add| ti onal Conponents
[0151] In some enbodi ments of the fornul ations, the

BT8R R ket B P S STRRI A B Afpestenn

recepfoit @ntdgonist.

[0163] In particular embodiments, where the carrier is water, the formulation may be
substantially free of polymers (e.g., does not contain a polymeric viscosity-increasing agent, gel-
forming polymer, etc.). In some embodiments, the formulation is substantially free of viscosity-
increasing agent(s) (e.g., carboxymethylcellulose, polyanionic polymers, etc.). In some
embodiments, the viscosity of the formulation is about the same as the viscosity of a saline
solution containing the same concentration of mecamylamine (or a pharmaceutically acceptable
salt thereof). In some embodiments, the formulation is substantially free of gel-forming

polymers. In certain embodiments, where the carrier is water, the formulation may additionally
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nore pharnmaceutical agents. [0152] In particular

enbodi nents, the fornulation may include additiona
woanpanignbs such as one or nore preservatives, POTAISBI06/048487

nore surfactants, one or nore tonicity agents, one or

nore buffering agents, one or nore chelating agents,

one or nore viscosity-increasing agents, one or nore

salts, or one or nore pharmaceutical agents. In

certain of these enbodi nents, the formulation may

. include (in_addition to rrecarTyIamne(or

inclugsreneridacrei dglatipe aeentplas) eddatedisodain §EPTdngone or more preservatives

(e.g, B@ﬁia'll&fxﬁum%ﬂﬁ)rﬁe @&@&Bﬁﬁﬁ*ﬁ EHI%Hd@! %ﬁoﬂﬁ@ﬁdﬁ{e lbfobutanol,
uferlng glents , one, ree, et¢.), one or

methylparaberh ehemy. Q@thléﬁln@; p@nmlp@reé)enx thimerosalaphenylmercyteaitrate,

p BRSSO TSGR b O

foregoing), e@lﬁ Ie antiNa€ay andeor)e oran«uedzuffmng agcﬂs é¢.g.abnw es moomphosphate
buffer%ke &85, rfa%?cgsl ?hu.r%{ gﬁgﬁ)g I geor}x%bgsrlc m)c!)lne %osﬁhoate % n%ei‘rrllattlsdns thereof,
etc.), vitmtobuffers,i maleata dufigrsa Herutsbuffféd Xhld odnbissibohefteioror more of the
£ t.he .term "pharmaceutical agent” or "additional
oregingdnaceut i cal agent,” and cognates of these ternms,

are intended to refer to agents other than

rrf{ﬂlamg]l aim perticolar phdodicaitd, ithatieatbrragehaisledetasd disodium, the

preseiy M€ Pkt o di5rdgu LR T, P1Eie bEfreribe By gee ibasic

sodiukeplitisplaié efld hdnebidiesaiiamtphosgiate Cln deplat! €Otht<e éhBodiments, the

formq(igt?(g%%égggtg]t?q&]gaé]ee&f qﬂ? ny!gﬁ: {n nnsgmfgoermnuml o pl {(1) not:l?g formulation is

substaRB19 8 def¥ibRE B X8RI 13 113 3bin@Rn{tddfments 8hé Bémulation is substantially
neovascul ari zati on, choroi dal neovascul arizati on),

free of pwestantially viscosisrisTensingragenit) (g i coroymetiadecllwigse, polyanionic
polynRQSRE.) O sto'xfeséiﬁﬁod?ﬁqehﬂeth%ms&%tﬂ of gfe%hﬁﬁﬁﬁgﬁ Y€about the same as the

reti nopathies)); condi t1 ons nedi at
viscosigoetzasaling splutioh gantpining thesemeamncenttatias of eacamelaning (or a

phan&%%ﬁtu%‘%r&g%é 51;1@ 310 h%?éof? eﬂlvs% eu(l)ﬂf)k ﬁ&&m‘&}&, %1? concentration of

bnor di ogenes! s, natlons ereo
mecaylaenino (ortd plvumgcafticale aegepta(b@ gplt, theteebyif fnom abai §dRI6 to about 3%,

from Ja,l%ouccI Oﬁ)Z‘Wf yabg u‘E El’/a rI“l{'ogn %Iowng%%‘]’/te Ite% ag%}ﬂilc% H‘}g‘gt Irécertain embodiments,

nmaceu
the ccmyamtalmnaff mdfcmmyﬂnmmle;(on@pharnducémtmallgract@téhle sdlethereof), is about

001958458035, BREHFREyRhu VT b P S BoEh e 7, sons

0.4% adbeut 0.6, wbbar ME%H about OL82W or ABoW 1 gwév). [ 0154] | n sone
enbodi nents, the pharnmaceuti cal agent(s) may be an

A RS e AT 2 By v

increab¥geat may alsoyedficlodedinis €ointdlatiord. OThe skinad agisandilhbe familiar
with ‘é?&,—ﬂeﬁ& ﬁ%crg%sﬁr? %gnelélgsé%t %g 2{1}&%@? g(?rrﬂr;Ft n ryg tegrﬁgatgag%]; ﬁ)luble cellulose
derivdtBles (4. .0 Ry Sronflip s Glldcdltdywn as HPMC, hydroxypropylmethyl cellulose, and

hydroxypropylcellulose), hydroxyethylcellulose, carboxmethylcellulose, etc.), polyvinyl alcohol,

polyvinyl pyrrolidone, chondroitin sulfate, hyaluronic acid, and soluble starches. It is intended
that when viscosity-increasing agents are used, they are not included in high enough

concentrations such that the formulation would form a gel prior to or after administration (e.g.,
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pharmaceutical agent(s) for use in the fornul ations
and net hods described herein will depend upon the
woandiorsam to be treated, as will be appreci at edThg200he48487
skilled artisan. Exenplary pharmaceutical agents are
described in greater detail below [0155] In certain
enbodi nents, the pharnmaceutical agent may be an
ant agoni st of the nicotinic acetyl choline receptor
(nAChR) Exanpl es of nAChR ant agoni sts are known in
art and jncl.u for exa hexanmet ho
Wheredﬁ‘ ﬁ&ﬁu"r"é‘ cffatiom Qftht }Sﬁs‘d‘?ﬁﬁ@'m ﬂB%é%?’&r‘? ARt S“g@ﬂﬁﬁ“cﬂ’ irduce gel
forma€iBhpr i sondani ne, erysodine, trinmethaphan cansyl ate,
pent ol i nium bungarotoxin, succinylcholine,

R R AL MR P —
select{o#04H) conbérfiration cTMeer RBRPEhEMB 115 theliBANMAGHRa S WA AS MeSparticular

I.s hexanet honium [0156] In sone enpodi nents, the
VisCoR Ry ingERAsing iagant( sé@g{@p(eg) mme;allm\pméltbﬁ@r@q&%@@ms may be present in a
conceRafiORER M the@the @&%B&%’ SRR RS ot 2CGE 148 ﬂ'la[h sItJ?ﬁt 1000 centiopoise.

treatment of the conditions descri bed herein.
In certatm ﬁmbedmm@; tagvigepsily o $he{ forppulationtis leerthan(abagt:QDOanless than about

800, 1E dtmnb d rﬁ%tﬂaﬁ%&&%boaﬁtsé Bﬁq'agéutof , ] abo t 400, less than
ERORLDpbo ol LR oy,

apat amers an|
abouté@ﬂt msmtlmrtabdutrﬂﬂﬁ)t fess thw abntli ISIEGES aluem dhodt é@O dess than about 50

centlorﬁ%g %C 319 ! aIlBu ?pr}bogﬁrq I nts, the v*sgg 16 % t@ e}‘orm\I/E %?anbls ghg&@ﬂ%}c’ about 150,

no1 vacCl zu
aboutri@0j sbhait 58 e ¢paden &m&;ﬁrtk\ﬂﬁ'éhﬂ(dd)mamtd, the)eEhh$i6(i5 Jess than about 200

cont SRR T NS e ey el ppent by Cenent echio | 0 entiopoise. Tn

some @b diniélts)dRe ViRCosViBSE Wbt lEOdﬁhth@dléH Iﬁdﬂﬂérb aEé\ﬁtSchentlopmse In

still oglmge{géer ec;n% gplvg%:fo?%f %?}1? ? g%‘%glpgﬁ(sg Mq,}g o; measuring v1sc051ty

are wBlD RhHRE 8! EHe%itille’d%fi&e(nS )Fdi‘%i(ax'ﬁ@lea ad &és@ﬁbékﬁuktmﬁé&&afes
i nhi bitor. I n sonme enbodlnents t he

Pharnmypeapeaiecdh { éh} Vissosityypage 3E8Eriyeh is heseigdpgorporated by
refereRB0 AP ERrstyd. h%sY@%ll%@%ﬁqg he éléllé@ﬁ'ﬁswrmﬁ%é%] cohﬂnonly

sone varlatlons t he p har maceuti cal a ent 1S a
considerad Sgrj&t willimor viseostpsigsificantly eyeateithen W%@@twpmse for example,

greatérqgé.rpéﬁo% 0&@%&121]58 ﬁ? %}Qﬁeﬁ{ﬂ%%mm ctepﬁopmse

har rraceu Ica be an agent for treatnent
g aucoma . 9., dichl orphenani de, carbochol,

Tr i Jm%ne m@edlrmrés ynedpding (agferet linsteditay whexedhe pep of salts is
contr:ﬁﬁdl'c%& Qs QELHBEd REERS WeLrotifiufhtion Dh& Rirfe? include one or more tonicity

agents.

[0168] As used herein, the term “tonicity agent” and its cognates refers to agents that
adjust the tonicity of the formulation, but are not salts (e.g., not NaCl), which, as will be
appreciated by the skill artisan in view of the teaching provided herein, are contraindicated for
some formulations due to the presence of certain of the gel-forming polymers or viscosity-
increasing agents. These agents may be used to prepare formulations that are suitable for the eye
and are isotonic or near isotonic (e.g., somewhat hyper- or hypo-isotonic; e.g., within about =
20%, about £ 15%, about + 10%, about + 5% of being isotonic). Tonicity agent(s) may also be

used in formulations where the use of salts is not contraindicated.
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[0161] In sone enbodi nents, the pharnmaceutica
agent (s) may be a non-steroidal anti inflamuatory drug
WO RBAIZ5720 Nuner ous NSAI Ds are wel |l known to thecshiskdoed48487
artisan and can be sel ected based on the condition to
be treated as well as the general health of the
i ndividual to be treated. Exenplary classes of NSAl Ds
i nclude, but are not limted to, e.g., salicylates
(e.g., aspirin, nethyl salicylate, etc.), arylal kanoic

a (e.g., .diclofenac, sulindac, .etc.), 2-. .
AT o rnieis apies S rmsdie el 16 acintipbspBfty of formulation the
formui&idRBe H@é&rbed 'h%&ﬁﬂ)iﬁ@thaﬁhf‘e Suitabl¥-fof Ndrﬁﬂﬁdifa@ﬁh ltb EherledBe known to the
enam c_aci ds) %?Pwnefenam c acid

Skllleé)?ﬁll&% RRcy p%bqjgerlﬁzq; d ocléhegteac]@;@g [Pﬁ‘é‘ﬁ??‘bb?rﬁ% rgor example, tonicity
agent@ﬂﬁﬁﬁﬁ'e%iﬁé’{beg §lgar Qlcoﬂéﬂ's Qé‘%‘én(a@mgzol eRLY, %ﬁy‘&%&y alcohols (e.g.,

nel oxi cam e ) sel ectiv |n|b|tors .
glycedimyath s prepyjene glyp@ld@)gob/eﬂ@df:@g}ypq}? elsDcon ¢ combmatlons of two or more

polyofU TRRAKRE] t%% egaﬁﬁﬂ%l ttbg{rhg‘?&k%i{g %etﬁ%sﬁ g)(;lr%edgﬂgld upon the identity and

selective

conceptritodtismérihs pthEh eomppenentciauthé ﬁmnwl@m 4ual) camebe rbalily determined by the
. r - [0163] In

Skllle(gg‘quﬁ%@g* ‘Z’rgq}e#b%gge%eﬁ’gg p?%ﬁg&jﬂ%r e ‘carrier is water,

the formul ation may be substantially free of polyners

( @1970] dbecertain embndiments: thotopindtyi agent is glycerin or mannitol In some

| I ,

embo%f n?e%?ss 'tﬁeytr?_gﬂ dl&ﬁag%np \d gﬁ%%ﬂ*iorh?rg*he slr gﬁnanlggeg %12?%1 C{tﬁér? F combination of
mannfwlemd@lycermnsy by usmk easi ng agent (s) (e.g.

car boxynet hyl cel | ul ose, pol yani oni c pol yrrer s, etc.). '

il EO gﬁ t %ggrgigga?ﬁe&%enfr e r\l\;sj,l @ﬁgéﬁ"{% g?ntg hr?ch]lcp or e‘r?l(tam%lpe from about
0.001 30 hbdutG&o.c imscahe) embodineenss the mnemratroaxt ofahe mfmclty agent (e.g., mannitol

or gly??e{ilﬁg%,lft?){'n er?%néor 2 Eﬁ@@ﬁé Utg‘tl)c? W%ﬁ}%‘iﬁ% 6|4; %)ge{btout 2.5%, about

0.001%3Hobatt 2% htyouft 10680104 taggbouk Or5%, NBHopod POEYSto abBulCEXsf g8t 0.01 % to

s GRS T o S OBk L s .01 o abous 2

about OIEIAtd Seh1R I3 SatoRt GOJ%?Q:Ber%hEI% as@utum é/ﬁa%but Q%Gabout 0.1 %to
reservatives zal koni um chl ori

about Rt EURD IT% A 576ttt RdTh 6 Fhout 2Hn Bpes . Ladp about 1.5%

about rosemyé RB& A0S ,abahfe@nh%t dBut MERMBbut mo BYARALERERbout 2. 5%; about 1%
hi mer osal , h | mercuric nitrate, E en | mercuric

to abod i EbORHYA T ABAULIT%: et AVELo BH0UE bl A EPORED 09 Bvibout 0.01%,
about@rOSF‘W ra%oﬁ{ (f)bﬁ%, faBB&QPi%Q leou? @l i%,( £bodt 0. SWQb)mﬁ(g S‘Vogﬁout 1%, about

nor e fering (e.g., one or nore
1.5% bk §%g ebept, 29%; et 2 2§/®@|me 2 hYs pheute. SRRt 8% (W)
sodi um phosphat e, conbi nati ons thereof, etc. ) citrate

bygiRg S, 1ABeah ErbYhinRits, tﬂ@foﬁi&yb%é%flﬁs% 1. In some of these

conbi nation of two or nore of regol ng.
embodiments, the carrier includes a gel-forming agent (e.g., gellan gum)

[0173] In some embodiments, the tonicity agent is mannitol. In certain of these
embodiments, the carrier includes a viscosity-increasing agent (e.g., water soluble cellulose
derivatives (e.g., hypromellose), polyvinyl alcohol, polyvinyl pyrrolidone, chondroitin sulfate,

hyaluronic acid, or soluble starches).
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[0164] In particul ar enbodi nents, the chelating agent
is edetate disodium the preservative is benzal koni um
wohbwororsiep the salt is NaC, and the bufferi ngragaist®e/048487

are di basi c sodi um phosphat e and nonobasi ¢ sodi um
phosphate. In certain of these enbodi nents, the
formulation is substantially free of polyner. In sone
enbodi ments, the fornmulation is substantially as
described in Table 16. In some enbodi nents, the

L?é% ?E ;Ir? gwle; g%;i)i%s %geg%%al e|( érm@iaf / %g)%fmg}lrj Edq ltallgrtlalll?fl 1|nclude a preservative
(.2, BEERBEHEH K ERle] HeBonRR) ¥RBHAB ShiGBEYRIES chi8idbulanol,

I'n some enbodi nents, the viscosity of the formul ati on

methylsarabm {Phendethyhalcghol; propylpsrabeh; irimerogals Bhenyimercuric nitrate,
I t | f

phe e b e R S A A8 BB vination of two or more
of thetﬁomgeufg) preservaiives. di certadg embniiooknts e preséraative is benzalkonium
chlon%gncentratlon of necanyl am ne (or a pharmaceutically

acceptable salt thereof) if from about 0.02%to about

3% from about 0.02%to about 2% from about 0.02%to

aldouiS] 1%Aswvild be sppreaated by tenotedrantisan, plrmrvatives may be present in

conc SRR PALA 8 ARFBL) L0, 010 PePBGIRSEHL ks, e

preseaflaoué(sprrﬁﬁ%p padwerit inCh @ﬁ%nbﬁdlmtoﬂﬁcﬁﬁ%omhbm 1% td %out 0.5% (w/v);

from S50 A1t 2D v (v P pboR: GaFRE 2B AR, from about

0.00 lmﬁf £boluh16.0a8%4 (vo), i ffsih dB@S 0060194 to @bout 0.005% (w/v), from about 0.01% to

sboutF i GOt 0L PREEv D] 4afiom Hovh B-U13R ool DFYs. less than

about\kt(ﬁmsfrbbfr éH@)Qlf 0 D95 NtoABB T 6.01 A Erodd Socii iotAbEtd Mout'885%, from
wat er - sol ubl e cel |l ul ose derivati ves

about((bO(g% tcp@lmtﬁ,@é&]%/ Efrqnap@gut%%{ i appw@ 002%. In some embodiments the

concelﬂi'rgfl&i(bipﬂx‘éfi%ééé?&m n&‘a@l bl lf&se% l about 0. 001%, about 0.005%, about

hydr oxypr opyl cel | ul os€), "hydr ox | cel | ul ose,
0.01% Apb o Koot QA BGcabout 0 05 sbeyoll h sbs s, about 0.5%, o abons

0 vi nyl pyrrolidone, chondroitin sulfate, hyaluronic
Ojlﬁg&%é' and sol uble starches. It is intended that when
viscosity-increasing agents are used, they are not
i H8176ded Tymidal goncenbeiignsdvrveir vatiowreomrmenlytused praservatives are
S t uld forma gel prior to or after
listed 1 gg?ﬁ%?%?% v%ﬁ (e.g.,wherein the concentration of the
vi scosity-increasing agent is not sufficient to induce
gel formation). _[0166] Wil &ablegkt concentrations of
Vi scosi ty-i ncr ¢Re¢sayativents wi | | depentbxipets t hie
sel ection and ¢oncentrati on of ot hpEoneantratient s| i n t he
formul ation as|well as the parti cu| Renge (w/v)
Vi scosi ty-i ncr ¢ Bensdkademt ddoridkel e 08d;0.0226genef al ,
vi scosi ty-i ncr ¢ Behpghageni chloride he| PI0@sR0R% N a
concentrati on $@htorh&dlinehe vi scos| byopio.o1ve resul ting
solution is | esgHideputabeiut 1000 ckrpisopol Se.

Methylparaben 0.015-0.05%
Phenylethyl alcohol <0.5%

Propylparaben 0.005-0.01%
Thimerosal 0.001-0.15%

Phenylmercuric nitrate 0.002-0.004%
Phenylmercuric borate 0.002-0.004
Phenylmercuric acetate 0.001-0.002
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In certain enbodi nents, the viscosity of the

formulation is | ess than about 900, |ess than about
woeQwm7/rere t han about 700, |ess than about 600PCTAS2006/048487

t han about 500, |ess than about 400, |ess than about

300, |ess than about 200, |ess than about 150, |ess

t han about 100, |ess than about 50 centiopoise. In

some enbodi nents, the viscosity of the forrmulation is

about 200, about 150, about 100, about 50 centi opoi se.

%ﬁartlcular enbodi ments, the viscosity is |ess than
1712080 senin spbodianents, the fremalationggay additienadivtinglade a surfactant,

bout 100 centi opoise. In
o coégﬂn%{l&%gég%oo(ﬁt%&%%ﬁ}@%§05| ty is about 100
centiopoise. In others about 50 centiopoise. In stil
o WEF8] e nibe Brmtishlas embediments $he fpringlationus sutgmtially free of surfactant.
centi opoi se. Methods for neasuring viscosity are well

Ke¥79] t 0 AhRed kel th@felinSRpstdritiali§ AP |1§mté?§l to refer to levels of a
described in United States Pharnacopoeia 29

particylay coympeneyitthat apnyrdetertmlg wping roytinetdetesiian mﬁmqmndtmeltocols known
f C k
o IR ok e PP it it b cLORU AR
LCMS@MSse“tC M thin llawecfwrscf@graphy,smgm a‘pccwmbtyy,gm@iractry h®asurements,
greater than about 2000

Gas'cgzho()%tq?tg%q% hg%?aﬁ? ?qu%nﬁ%h {50 §t 5000 centi opoi se.

[0167] In sonme enbodi nents,, including (but not limted

t 40180 er én paticule ebodimhants, itlse anlmondna)aﬁleﬂheamclude a chelating
agent gee %C hgrgr%rcg? %\{Sm éﬁpﬁ‘@g{e e%t 1%1@1) 1Bg1 dlhérgirzﬁe :,# citrates, etc.). In
some tinbotimients tammmhmgtumgﬁhﬂmélaang agéms ongrbetmssehef AL Smll ®e appreciated

oy inBT L dpe Bk Shodat Rlsarehelped i pinder rgPogaipn g e

formubftfumaingict@nisyant ilkersty idcreaké tieahelMify bfBt0Ar fo@ulations. As will be

vi ded her ei contr ai ndi cat ed for SO
apprefi RN ATF SHUCHAEPD O LS L EOBPHEBPR 3 GFlepigars lormulation
may H@&ontr@indidatkdRR! tHEBDT 2 barV éR60 ST Sk M6 @RPHMK 03BN hBiration of the

These agents may be used to prepare fornul ati ons that

gellangum dopfulgfion 1 or the eye and are isotonic or near
isotonic (e.g., sonewhat hyper- or hypo-isotonic;
e{@lsu W TRbitaB&sHEEntrad Qs f@bauuatlnk@gan@mﬁonﬂ&&u 8.1008% to 0.1%

5% of being. i sotonic Tonicity a

be
(W/V> et xRl B’r%ﬁ!ﬂ‘é’f"%tr%b%ért% abir 02855 ofro%‘é}bp§%/ 9- QOMtO about 0.08%,

from m& D OBY t‘aaetb%eh 6@)@6§me%€0@05%3 %‘Eﬁodt lnatee /Efﬁﬁlori% @bout 0.005% to
used to a@hust he tOhICIt of fornul ation the

about O}5%p fEemr @heuide 803 tarheul Q{Oéu%z feava abet0.QR5%6 s alauts 003%, from about
0.01% @ atRAb b4 tecth 'aee;luttm?m% ggﬁ\g?e ?%”ﬁ‘ dbBuf @Ewkeo b8k 0.08%,

artisan and can be ecte on the teac
from ghawy D@3 Heceholh 0.07%, feora spdus.0. Q10 te Hbont Afesith,Eromabatd.01% to

about B%Syxo orﬁeabg 2“%%5 (aBL&Qf‘@A% ét@ %1 et réintbghtmeq'}tg ﬂ)lé concentration

ﬁn

r oxy
of chelatmg agent(s) 1s about 0.005%, about 0.01%, about 0.02%, about 0.03%, about 0.05%,

about 0.06%, about 0.07%, about 0.08%, about 0.09%, or about 0.1%.

[0182] In particular embodiments, the chelating agent is edetate disodium. In certain
embodiments, the chelating agent is edetate disodium (dihydrate). In some of these

embodiments, the edetate disodium dihydrate is present at a concentration of about 0.01% (w/v).
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gl ycerin, etc.), propylene glycol or polyethyl ene

gl ycol, etc.), or conbinations of two or nore polyols.
waizkewrse) the concentration of the tonicity agemuSs)06/048487

wi || depend upon the identity and concentrations of

t he ot her conponents in the fornulation and can be

readily determ ned by the skilled artisan in view of

the teaching provided herein. [0170] In certain

enbodi nents, the tonicity agent is glycerin or

mannitol. In so enbodi nents, the tonicity agent is

gll0L83]; ", In somg embodiments, the farmujatiogmay a@ﬁlﬁ@aglmmlude one or more

buffeﬁgqﬁ &ad (O, ﬁiosﬂﬁﬁ@ obafler( ?f’? £ 36081 PhoFphaReruifsd (e g., dibasic sodium

Exenp ary concent ions of ton

phosphate; uweﬂoba%qa seditmihesphatencithb gitrate b@fiensgllnfa%etﬁgb@ﬁms bgrate buffers,
etc.). S/Qé%lf Q@;&&&Q{eﬁ bytt.ﬁ sﬁ‘ﬁ@& ¥sraﬂtﬂ1? '3n9 br H&r?e fé‘)%f;f%rtglilgte ;ygent(s) should be

agen . manni tO or cerin
selectgéh ncorabidationsmith the othter Qorﬁp@ncamwt‘ a Qwe@ femudatadototachieve a pH

sutatfe ffosB e e g b ptLoti 43 B 0. 01 % 1o abou

3% about 0.01 %to about 2.7% about 0.01%to about
2 [8184] abduterin eMbodimdérus tthe %ffabwage@l i)sla%hasphto buffer or

1.59 W abou .
combéj%?u% 6)% %B’é /‘]Pt %ho%gﬁ‘&{? %Ef Ilg %g %m (?nl]l?y ts,giﬁ? Eufferlng agents
are diBaéi%ocﬁhmmho@pliﬁé arad aimnu‘basi&%odahnmoﬁp}m%.t 0 about

1.5% about 0.1%to about 1% about 0.01% about 1%to

3B B o RS ot AU Ao i

agent&bmﬂy e, W%)OHMQQS tholir%o OalbmularO 10 S8fne abxbuthnﬁ)erﬁﬁ %he buffering

agent%? maa/b e Lﬁ]t%)foggeo SHt %fbtgg%(glo{?u%é%g/a q gr 5} qgtg tabout 0.08,
from alivai0.(@. to%boab® 05, fLorB%boay 0.ab alabaif (04, fom éliblft'@]mltﬁ about 0.1, from

aousF B BRLBER Bt T 0S8 BB LByt 0.05, o

about@e02 fobBung.03§eslkr, €& dn, paﬁﬁiuﬂz&fbn%?ﬂlmelﬂtg e dré t+v6®BBffering agents.
Exmnegggdlnents the tonicity agent is mannitol. In

brffering pgradsinginds i searhisatianpf dibasiq sadiyg ghgephatey(e.g., dibasic

sodiuMl }ﬁﬁ)@?ﬂléﬁ! 7HDEY BRShADHRIRbI LG Ehospﬂ@i'é E.g3 %dtﬂﬂb‘ﬁsm sodlum phosphate -
ose derivatives (e.g., pr omnel Ios yvi ny

anhydawesahém sorpe EypbiAimens; I‘th‘bmr@éﬁ@atl@ﬂﬁﬂiﬁ buffering agefnaﬁs)als about 0.005
molathﬁg&g QY 1?101’%9' oufd. 0§9+&1Q11 SbSi, Gi‘g-gﬁt f ona%bydmné@gggout 0.05

i ments, ormulat’on may a i'nc
molargalpus @e%ﬂaplav,@b(ost ¢ 07 rhelanz aF kbortdl ololar i de,
benzet honi um chl ori de, chl or hexi di ne, chl or obut ano

YL LEY eﬁﬂlm J&Fﬂ%ﬂe@f e 2e0B8H mcﬂﬁ&eb%qsp af ﬂg%rmulatlons as

thlmarosa rcuric nitrate nercuric
descriped herein mthp mwlfatr@rre @f Aanedieanand, Pp@m@iarhreﬁye marufacture of a

medicafiit ﬁﬁ'tdsg th ﬂlf tedn &t AMB/of prevention of conditions as described herein.

Further, the formulations, variously described herein, are also intended for use in the

manufacture of a medicament for use in treatment and/or prevention of the conditions and, in

accordance with the methods, described herein, unless otherwise noted.

Methods of Preparation

[0187] The pharmaceutical formulations described herein may be produced and

evaluated as described in detail in the Examples, particularly Examples 1, 3, 4, and 6 and
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of the foregoing preservatives. In certain
enbodi nents, the preservative is benzal koni um
wohbaororsieo [ 0175] As will be appreciated by thecshiskdoed48487
artisan, preservatives may be present in
concentrations of from about 0.001%to about 0.7%
(wWv). In particular enbodi nents, the preservative(s)
may be present in a concentration of from about 0.001%
to about O. 5@6(m/v) from about 0.001%to about O 05@6
(wv), from about 001% to about_ 0.02% (W v),
generglhngs d%%bqulewaasd@wnm gogse it viill intheazy &ﬁdnmn@tix%w skilled

arttsa.ﬁ %a@&p&ﬂ tHe- t@M%@Vﬂr&)tdeé hor&QPRRUhe %agijcélér%ﬁﬁ’lﬂ ion to be prepared will

02% from abou 002% t o about 01% from about

also be ablegommedifibetprepapsion metheds deseriherdb heretpargbknopymoim the art without

oto about 0.01% from about 0.001%to
unduez%%%%m% %ga) from about 0.002%to about 0.004% from

about 0.001%to about 0.002% In sonme enbodinments the
c (088t r Stenenallys formalatioas sroluding menamylaming, o apbarmaeeutically

. % 010 0 Q .

o G ER7 e HRR Ry BBy BPcing 5.
sequentidiyt (10 aByerder) mult&te%%l@\)\lbumaeﬁtﬂ duGititiey pif uwlcamylamme (ora
o SRRGEA L ISR Ut bl Oy YR 1P £ 58 in  suicins
volumb &X¥IDT/(delonized) ivater te adidelahe desirddworicontiat oat oﬂiﬁed?i&wk]ac.mme and salt.

onaII i nclude a syrfactant, or conbinations o
Rangel gt (e Sormib o e i et drostbad I e efRuRp o 5 reSen
specifigmfion] ments, the fornmulation is substantially free of

surfactant [0179] As used herein, the term
is. intended to refer. ta | evels of

! free"
T Dliielebismsitiert Serd bY 3pEhe, QulrDogdOngeiingnelding |
combﬂh@tifn:ls”kﬁf td)@)tcﬁﬁhbt@l’bé'ﬂﬁé fwﬁgbulagldRﬂgﬁh‘(i:@&@ﬂﬁ)fiK ngettﬁed hlﬁadjust the pH of
ed ar or anpl e i ncl udi ng chira
the sofyion, feisd ¢ 1Pt BuifBle ToRt e gE’c‘E‘SSra“‘Pth%hF 5yer After the
mecarﬁ?IaﬁﬁHé SALRHN Y &B@é(@d ,SPRGhOERY visREIL 3 K thé solution to remove any
ngasur enents, s-chromatogr aphy-mass spectronetry,

particylates psior fpadgpinistrationr {ihe abaye istrsel Akl be ppdertaken in Sterile
condlt%@ﬁsrﬁﬁldqya%brmcgf\yﬁﬁ eRip | ED% g@o&ﬂ?& tré.tB%r ?ﬁg tandards and,

., edetate disodium g., edet
when (Ieti:m@ﬂdrfat admingsteatipndp bpmens, sheuld ajso ¢onfemmte regulatory guldehnes as

mllb@ﬁg@g&gﬁaﬁ th@sﬁﬁ’lbe'apt?stahon of chel ating agents nmay be

appreci ated by those of skill in

the field, chelating agents can be used to hinder
@1(93&1 at A@ﬁly@fs, ingluding confirmation of the concentration of mecamylamine

present in the saline solution, may be performed by techniques known and available to the
skilled artisan. For example, but not limited to, LC/MS/MS (e.g., as described in detail in
Example 6), mass spectrometry (e.g., as described in detail in Example 6), etc. The skilled
artisan will be able to further modify these techniques and other routine techniques based on the
teaching provided herein and the information available in the field, thereby optimizing detection

for the particular detection technique selected and the equipment utilized.

[0191] Additional components as described herein may be added (sequentially (in any
order) or concurrently with mecamylamine (or pharmaceutically acceptable salts thereof) and

salt (where present).
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formul ati on conponents and thereby increase the shelf

life of ocular fornmulations. As will be appreciated by
woOheo7ars2bed arti san, use of EDTA in conbi nati 8aTWiSLW6/048487

gellan gum formul ati on may be contraindicated as the

EDTA can cause gel formation prior to adm nistration

of the gellan gum fornulation. [0181] Typi cal

concentrations for chelating agents are from about

0.005%to 0.1% (wv). For exanple, from about 0.005%

to about 0.09% from about 0.005%to about 0.08% from .

ali®li2]o. Fosereiles @mutati@m'@clﬂd@m gidormpgaoivmern a5 degeniped herein, the

formfafffhet b FRARRH s BRI SgHah ¢ ST hed acisan also

able t0 nORH4y the prapabation a@c@ﬁ%gw rad¢tbods ol inf the mrtapathput undue

e G S AR e BT i i
polynsdh @ah al3o®e ¥nalyzedrandesatibéd Sdxetfor ﬂ]baiqhe@lsQﬁ%le bolations of

abput, 0.01%.t o about 4% C.
meca B BRin AP b TERk At S R arhetigul refprence to
Examg&: @bAadlitdndlp%s debaited Qb foragaedusGaindsolalionk of mecamylamine or
03% about O. 05% about O. 06% about 0. 07% . about
other eolgg%ls %ng.ar@y penc &s afﬁ%}'}f‘elb §Q/50 nglg §ij} yation w1th water as the

carrieP&bltfoh! ith ISeeiyiRBicsink Qgeﬂ%l’(@ gath?fgﬁ)rﬁélﬁﬁé é18.) e4€},ah€protocols for
dlSO|um In certain enbodi nent e chelatin agen

prepaing shecfosmulagions shawld belungeTtaker Ju sterilesepditims ere g accordance with
GMP%HJ&%PT&%&I& by, sdehahendiSRd 'a%ﬁk@%?drﬁb%dﬁarﬁr &%8 also conform

concentrati dn of about 0.01% . 0183] I'n sonme
to regelﬂwmgmdtﬂlsyes,tahenﬂdaermpmcnmd bnthe, ayisdn. y include
one or nore buffering agents (e.g. phosphate

bl[ﬁisﬁj (S)geb@rdily; th% M&ﬁﬁé&l%ﬁﬁul%&ﬁ%ﬁné@a&lmim (ora

di baS| c sodi um phosphat e, nonobasi ¢ sodi um phasphat e,
pharmgceutjcallyjaceentablp galt theseofhandoa gel-founing polymet fwhere the final

er
o 8108 £ 08 e B R B O o
topica @celat edtnlmsmmbb pat boproducdd ashdesotibrat indinapapie ﬁtwdgmoac generally,
by d1§ﬂl\</%g%/a B%rgllé atr Ia:%ﬁut% 0 arggcatmyimgufé'_(logggar{nag?utu‘[a@if Teqt?r,})le salt
thereaf®int apiven thﬂmtmm\rater tutb thien fdfi spet s ﬂ@g&l—ﬁbmmg polymer in the

I nat i on f two ore

mecalf BRRRE R B PErUin, 18T FRPHIE PhOM HoRPGm Y pine (or pharmaceutically
acceplibid &ili therea@patdSschfemiing @Sly@n&%@é SidtREDBP ! fenaARBncentration of the
rmnoba3| c sodi um phospha 0185] Ty i cal

gel-formpingseprlymer apd Mmegrmplanyng f%@é%aaéﬁw@s qraplationhning prepared.
phosphat e buffering agent(s) may be from about 0.005

NJ0E94]t 0 Gentraliyl fllowhing sermidéidaost the gelsforiniy ﬁcblfyfrﬁf tHeGsolution will
be mig%cga.{. é 8?)& &?%%ﬁ?\g%gﬁg %%ﬂ%tgont{ (rsl%t %10? f@tk%g ?g&tlne methogs, including

combinations of two or more of the foregoing) for sufficient time to thoroughly disperse and

dissolve the gel-forming polymer within the mecamylamine-containing solution. For example,
the mixing may proceed for about 10 to about 60 minutes, about 15 to about 60 minutes, about
15 to about 45 minutes, about 15 to about 40 minutes, about 15 to about 30 minutes, about 15 to
about 25 minute, at least about 10 minutes, at least about 15 minutes, at least about 20 minutes,
at least about 30 minutes, at least about 40 minutes, at least about 60 minutes, about 10 minutes,
about 15 minutes, about 20 minutes, about 30 minutes, about 40 minutes, about 50 minutes,

about 60 minutes.
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from about 0.01 to about 0.05, from about 0.01 to
about 0.04, from about 0.02 to about 0.1, from about
wO0.202/00872about 0. 08, from about 0.02 to about OCDAS2006/048487

from about 0.02 to about 0.05, from about 0.02 to

about 0.04 nolar, etc. In particular enbodinents,

there are two buffering agents. Exenplary buffering

agents include a conbination of dibasic sodium

phosphate (e.g., dibasic sodi um phospb. ate. 7H20O and

nonobasi c sodi um phosphate (e.g., nonobasic sodium

p@LI5hat dharmphpixeg of the somporsin ek dgerniingd by visual inspection,
. [ t gent (s) is about 0.005
hghtsEQfE %%gua?q{gggvftg @%ﬁ&[)%%tgmg 02 nol ar, about 0.03

nol ar about 0.04 nol ar, about 0.05 nol ar, about 0. 06

nﬁ’kﬂﬂ aBeditiqnabgompprants, gs degssibed berpinanay be adsiedép then
mec g eeeﬁtaﬂﬁ a@agu@én Jggr anxam@ﬁuy QehUdesRdSRe Qadlhag of the gel-

at| ons escr b herein In the manufacture o
formnag pekymnSnmlarflaa rth¢ caldlaoma} cotpenents fayaligrmatiyelysbe added to the water

prior to t conc n%?l{l%fv@{h Hoatier th t%ﬁ C}tug] £6f ﬁ@&&xﬁﬂgﬁé&r (09 ! ﬁ)\ﬁgﬂﬁac%ﬂtlcally

con ns as escrl erein
accepfabtmalltahenanﬁ) Iu aertan&ln;bodﬁnemts,uhd afiditiona, coarpemains are added to the

ended for s n,t act re of a medi canment
water pRIOE L SPep RSN ARG HghORNETBI ot he

conditions and, in accordance with the nethods,
d §8197] be d\ flee tled cnmporieasshast Hueemﬂmeomﬂxe dissdlizedh Gidsluding, optionally,

any o683 SR a e Be BRI Lol refiing & o Ll 8Ring mecamylamine
(ora pimmacémdai dalibérebl), gel-fohmidgqminhes quafandpu;btardayly, additional

les 1, 3. 4, .and -6 and ener al escri bed
compRRERFRE SOHBIIRt ¥ FRB (BPPGRIFS. NH: S FEations of mecamylamine
mllr&ﬁﬂfetdqqnﬁjrgtyonthe skilled artisan, based on the
t eachi ngs pr ovi ded herein and the particul ar

t OB & 0 b By s v e filoten o AR peie, f 15 O R hours, at least

about!10ehckd, aWehMbbuﬂDﬂH@u@Xﬁ%dsﬂEﬁﬁlﬁtIBQﬁurs[, Qﬂ-ﬁ&&t about 18 hours, at least
Gener al | % formul ati ons_includi ng neca I am ne

about ZA e RR BBPYLY (REDEPt IS ATOm WG LT (o 2Rt 44 hRigastrom about 10

to abo%ﬁlmm%ufsa%h@ab&ﬁ@zke@ aB&Htl'Sr}ﬁJuYs @5%@@ hQMrsdfo%Sa‘%Mﬂ {Whours, for
sequentially (in any order) or simultaneousl

abouté@th.ués}, dor abpyh A# hojussfosfabemickiauassi fapalpeut 18 hours, for a )out 20 hours, or

forab?ﬁ@ﬁi’ﬁ&&‘é“ cally acceptable salt thereof) and salt
G, where present) in a sufficient volunme of

DI (dei oni zed) wat er to achi eve the desired

c AWMt ¢ A rertaiB ebodingnts he solution isgquilihraigd der ¢hout 16 hrs. In other
emboll}SSRs HREBRARALS all6WEl RESRIESER foP 8 ehdt 2861411 d hours. In still other

emboglnfeen\gqt%reioiu%otnhlse 15535 ’pot eq%?l?lg:rlafel fg? Eﬂlagur’: 16 to about 24 hours.

[0200] The solutions and mixtures obtained as described herein may also be filtered to
remove any particulates. Filtration should preferably be undertaken in sterile conditions.
Routine méthods known to those of skill in the art can be used to filter the solutions (e.g., under
vacuum, by gravity, etc.) and appropriately-sized filters, based on the viscosity of the solution

should be chosen (for example, but not limited to, use of 0.2 micron membrane filters is typical).
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[0189] Dissolution may be aided by stirring, swirling,

heating, etc, including conbinations of two or nore of
woOheo7foas2goi ng. Routi ne met hods may be used t orPadjuss6/048487

the pH of the solution, if needed, to be suitable for

topical admnistration to the eye. After the

mecanyl am ne solution is prepared, it is generally

advisable to filter the solution to renove any

particul ates prior to adm nistration. The above

protocol should be undertaken in sterile conditions _
af0201l} alevicalmeecthpdtiochreraride Giricyl asvlar farppdatiay that form a gel in

situ ugé(;j;?&&&lgﬁr at?xfoggéig{) def}'eaa?éj alsd@%%dl%ﬁqﬁ,%{je{ ple, U;S, Pat. Nos. 6,174,524

umans, al’so conform t
and 486311681 whichgué Hereimimsorpasated by rdfereapp irethmteadretby t he
skilled artisan. [0190] Analysis, including
confirmation of the concentration of mecanyl am ne

Use of tlee; Formplatioms sal i ne sol ution, may be performed by

technlques known and available to the skilled artisan.
‘4For e, but not limted to, LCMS/MS (e.g., as

6P%cr|% d*in detail in Exanpl e 6), mass spectronetry

(e.g., as described in detail in Exanple 6), etc. The

SHO2021d stmatechpraividuslye imenesaspectfare pmdqqlvaﬁﬁlyds pligeating and/or

preve{iﬁ&li] ﬂie%ﬁﬁu%%' 3953:'?%'& 'ilgf&ﬂ ﬂ% % J@‘la?l'ﬁrgge& @ﬁﬁﬁnﬁma{nﬁgf as described

Rerern an mati1 on aval
herein. nNUless élle&dlyj ;ndlmclausnexmw hy ma@w@n,ethe femmflatiornshdescribed herein may

l.a el d and th
bcum&ﬁwﬁéﬁéanﬁ? Eﬁ%@ o 8%8@ ki Aseahg ecoﬁgon;nfs as

descri bed herein may be added (sequentially (in any
0rf8203] ofTheoncthedsemay Ye wrackicedanmiticzarientic @pproach towards the treatment

har ceut al | cceptable,salts er eof
and/oF %CVF% 1(6}% t%xﬁ tcs)XcE gf@ﬁ ewéer:de ﬁ%rﬁl f’f(;l} a%e}t mgtl%léments the
pharngéacgetied] doraularigis myagebe asedde seai hﬁdoﬂmmm the ¢unditions described herein
. . farmulatio e nr ed as escr| ed.in.detail .in
in indg il & bSe ko FulLiRE e, RS Hefipl S methdls generatly
compﬁadtdpycaulb%dﬁﬁﬁmh@gl 6 On& 6£ BH1Hi Ygs bﬂmﬂﬁﬁh@dﬁal leAQivkbuind of a
the art, wthout undue experimentation in ght .of the

formylafipn, as sgtaH%ﬁi beTRin, FHECH i hireat paser Pﬁ%mm@m ition.

gel -form ng polyner can al so be anal yzed as descri bed
at[(maqf Oln phrkicald efibodindiits)@hs Alethidde isclade AyerepiayllAappl@ing to one or

ceutically acce tab e salt there
both "r}’gﬁ p?ew ividualap e these B aeon AB’&PPPP‘G&:&%‘?WY;@”‘“" ora
pharntiRe6fiédPStheabiisle kAl HIRAMTOMR £ ddrvieLsiERIbIE fof Rspi&Al adm1mstrat10n to the
nmecanyl| am ne or aqt her sol utions_of nmecanyl am ne

eye, Wrginghe megamylsmine enPhamRGFEiPEY aﬁﬁqprﬁ%%aé? ths&%% Fgoresent in the

formxﬁé’t‘iéd ﬁran ARt 'sQﬂic‘i\érIt tEo Hél&?e? 2ith¥apOficaAs LABcR@EMount of
hypronel | ose c.), etc.), the protocols for

mecaw&mpp fRORMer mereneil tat—' Peﬁsn@mw;las ‘b@he gyefardhe Featment or prevention
of cortdifibhd BeGaRAIty LRSI VAR B SR RSN 41 Reovascularization, abnormal

angiogenesis, vascular permeability, or combinations thereof, of posterior tissues of the eye. In

some embodiments, the condition is a proliferative retinopathy or condition associated therewith.

[0205] In some embodiments, the methods include a) topically applying to one or both
eyes of an individual in need thereof a formulation comprising mecamylamine, or a
pharmaceutically acceptable salt thereof, and a carrier suitable for topical administration to the

eye, wherein the mecamylamine or pharmaceutically acceptable salt thereof is present in the
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GW and GLP standards and, when intended for
adm ni stration to humans, should also conformto
woegrliasany gui delines, as will be appreci at edPoy/USh®6/048487

skilled artisan. [0193] Cenerally, the pharmaceutica

formul ati ons of mecanylam ne (or a pharmaceutically

acceptable salt thereof) and a gel -form ng pol yner

(where the final fornulation is either a gel prior to

topical ocular admnistration or forns a gel in situ

upon topical ocular adm nistration) can be produced as
formulpgion i e dmonnEsuffipicat ® dmrpr arthrezampatical it daffectllyy amount of

t
e T T N —
prevera;mmmftconﬂltmas eredfated bjﬂ asowisaierizditivg, ahiorgal adgogenesis, vascular

jon. Th
perm GRNARE cheigaRar TREl gt TS RoohoSidnn R i 0i grbodiments, te
condltaﬁﬁﬂpbnrbk gbrforiral afE6eafekisafdc@ed tHe@mbarie tRAIKERhAER or condition
ated y the final concentration of the gel-formng
aSSOCIﬁtsa

WHRq nmecanyl am ne for the particular
f or mul atl on being prepared. [0194] Cenerally,

f [112[)6]NI Ny defirbeldbbdiarents, whee tgeforinQrationds RYiANE adbdifistered to a
I on, Wi by stirring, swirlin

rabbit 3 525% ¢ F °fJﬁJé%1F?r}F§n“6‘i‘°fb?ﬁé‘F°Wﬁnﬁé¢ PRSSFY és choroidal and retinal

tissue lrﬁ@dsufﬁdriﬁ uaasbr ﬁg/;g 'the @bnéenBafibn @ﬁféc%yfaﬁﬁne in plasma measured in
ficient time to thoroughly di sperse

goi ng) for s u ?ﬂ
units oofﬁ@?na%gra/wepﬁ@y@@}m? ehomitgligstiahtissygli efnLimdasmal) is at least about

40:1. MWRSHY LABLNEA) 1Rl BB Ts Sk LBBut ﬁ)of R XAPI Rt 5961 at least about
roceed for about 10 to abBout 60 m nut

30:1; Cﬁ@élﬁasﬁ@%gé’dout 60 m nutes, about 15 to about 45
m nutes, about 15 to about 40 m nutes, about 15 to

ajeu?] 30mHofH &abodBRRHEs, te r&t‘i’o 6bﬁiétco%5edﬂa%%%f n?etcamglamme in

| east” about 10 m nutes, at | east about m nut es
retinaljaag shornidal tispwr (Rgfa)i eencenirationaef mmula@mermmse@ (ngfmL) when

toplcah% Q&huﬁggféh 49 r%ﬂ‘c‘%férs a?&eagtea%%'ﬁt 3h9 U% t 185 &Htfﬁsli at least about

10 m nut es m nut es,
30:1; ahl@esnabsot}ﬁ hzmleqst abig o 4@t lrﬁasnﬂb@gt sexboamem ahmutlﬁoe]s at least about

70:1, a@l?&gtt alQ)Qlt %ﬂuhel%a;lt %&? erlOT)hlo PEe%st eﬂ;oug ?9? x;%ttégqest Bhout 200:1, at least

nmponent s can m ned Vi su
about B(DQ; htatdeast almnit 3§0: leadeastabomm&ﬂ tao Idabteatkit HO®RA, at least about 425:1,

s 480,1 105h oL 50 SATRIPRN. B3 SESELIREH ) et s

600: l,saoleasﬁaimupﬁ(hﬂ dtdeascalmin 70671 |4t lesist dboud 75011 @ 1dabieabout 800:1, at

ot D0 a2 AELAET TG PALUTE 0 S L5t et o

1025:1, hmeaataebuqomm1 tap leastoa‘hbut 1 BOU: Lyat\M:dshaleut am@n &tast about 1300:1,
atcasE SO0 0 o TRG ARTIBR e ROATRGRAS LR 25005, 1 some
embodadelits, the @dtlcﬁl@lmﬁﬂ Qb 30EL @%%dt 5@ 5001, from about 300:1 to about
2000:1, from about 300:1 to about 1500:1, from about 300:1 to about 1000:1, from about 300:1
to about 800:1, from about 350:1 to about at 2500:1, from about 350:1 to about 2000:1, from
about 350:1 to about 1500:1, from about 350:1 to about 1000:1, from about 350:1 to about
800:1, from about 400:1 to about at 2500:1, from about 400:1 to about 2000:1, from about 400:1
to about 1500:1, from about 400:1 to about 1000:1, from about 400:1 to about 800:1, from about
450:1 to about at 2500:1, from about 450:1 to about 2000:1, from about 450:1 to about 1500:1,
from about 450:1 to about 1000:1, from about 450:1 to about 800:1, from about 500:1 to about at
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water prior to or concurrently with addition of

mecanyl am ne. [0197] After the conponents have been
woharmaghby di ssol ved (including, optionally, BQY/US2006/048487

addi ti onal conponents as described herein), the

resulting solution containing necanylam ne (or

phar maceutical salt thereof), gel-form ng pol yner,

wat er and, optionally, additional conmponents can be

equilibrated at roomtenperature. Not all fornulations

of mecanylamne will require equilibration. [0198] The
2500:4 ofrom abeut fYUL o ﬁptaﬁp@%dfrp@l f FOYA & abgusr1 580:1, &gut about 500:1

toabo%SQE60§ onﬁl&ﬁabﬂht& .ﬂoﬁ%bgiﬂtSOéq hours, at |east about

ours, | east a out hour's, at Ieast about 18

hours, at Ieast about 24 hours, _from about 8 to about o
240208r s In pagsienlay eupbodimengs, shrorationf thipeansentratinn efiygeqamylamine in

retina;l%}é g%oggfa%ﬁ%s ?r?é}éf 'cofxé ?Bg ‘(;}‘f Hﬂeﬁa&?laﬁgﬁé‘ hb%lfé?xﬁ% gﬂQmL) when
topicaliyuadspinistaredtyoaitabbit erouﬁr g leaiso pbab@dt1, ﬁsldastl,absmt 2%, at least about

30:1, %@%?%_a%ﬁﬂq%}’ qt lgag{ I?L?Hb lﬁgt lggsl%ra%?utogO Lat 1 s Ll%ou%éo 1 at least about

n Cer al n e e SO
100:1egpiehst kbante3DOf prat Ehastutboli64Mi so abentdioherl, &nhombdma 409 to about 1500:1,

at leagy 1B SCAN 1O BhdiR 28002 G 1A ARSH' o PERLSE O50 . 4:58RE about 50:1 1o

aboutB0LL iablRastabalit fNedo hﬁoxﬁqoobﬂbaﬂbsstfaebuteﬂ@outo diout 000, at least about

100:1 38 ehowcibodd aEleeruabent 1 £ty 2804 idest b Zhoi o sbout 1000:1

or at le&iRBeutan0: P& i‘doﬁ’dt@@(ﬁﬁ IerérhE:albf e beHiatEnts, ﬂ!ieﬁzfaﬁb iistheast about
be undertaken in sterile conditions. Routine met

300: 1 adgpst aBowtR el . 3t leatabout 50: heat dgast abayt 580 dséfdle@% 2bout 1200; 1, from

aboutf3obt lefo éblaﬁt POIGE, fRIA ab8utB00: P{Hjﬁfouymm frclﬂ'lﬁ ﬁbﬁ%’ﬁdf 1 to about
et c. bg(ngorlatel y-sized filters, based

1000:yj &@msabtoyt 1 eakmit 20001, ShmateubdSeide ehoqtfl@DO 1 from about 450:1
t
o s U, DA 0L 10T Bk o0b ety ACOMepsapog, om aous
500: lﬂombputelm():hg‘rmmgbmalsoadubaboﬁmm Btor @abouttd0: ¥ wraboat 2000:1.
geI in situ upon admnistration to the eye are al so

ajgfdf] 3 6%‘ k}(grg feg:h’blo ﬁﬁ‘%}r?ée e ryck?of El%tconm-ﬁratigg Joggf/he%gﬁ'iylamine present

erein I'ncorporate
in thercofrmabtismeiwhentepicaliy admintisteredde aghbhiheyermeasirad irowsits of ng/g, to

the coﬁg&tf%ﬁsotnro%gé&r{ygﬁig%]e @ﬁlag 21? z{%[n%\&'lﬁlﬁgltg bfalilg/rmqf] ?[ng/g mecamylamine

are provi reating an
comegirtesseel]t [rmnﬂhdasxmjal ni atderst digser10b@d . Hesemn eusiodgntrits, the ratio of

cono RGRRE LRl SH1 BSR3HER, 026 RAHLABHE Ay, g b
400:1f alrlaadt aboutri0dies tast) atlchstaboum 6080y1, at least about 700:1, about 800:1, at least
about 850:1, at least about 900:1, at least about 950:1, at least about 1000:1, at least about
1025:1, at least about 1050:1, at least about 1100:1, at least about 1200:1, at least about 1300:1,
at least about 1500:1, at least about 1700:1, at least about 2000:1 or at least 2500:1. In some
embodiments, the ratio is from at least about 800:1 to about 4000:1, from at least about 800:1 to
about 3000:1, from at least about 800:1 to about 2500:1, from at least about 900:1 to about
4000:1, from at least about 900:1 to about 3000:1, from at least about 1000:1 to about 4000:1,
from at least about 1000:1 to about 3000:1, from at least about 1000:1 to about 2500:1, from at
least about 1000:1 to about 2000:1. In certain embodiments, the ratio is at least about 850:1, at
least about 900:1, at least about 1000:1at least about 1200:1.
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be used without limtation in the nmethods herein
descri bed. [0203] The nethods may be practiced as a
woOhew7apsnbi ¢ approach towards the treat ment an#ComS2006/048487

prevention of the conditions described herein. Thus,

in certain enbodi nents, the pharmaceutica

formul ati ons may be used to treat and/or prevent the

condi ti ons described herein in individuals in need

t her eof includrng humans. As descri bed herein, the

nmet hods general | onprise topically adn1n|ster|ng to

ol@1}] pdn porag gx] efhnaﬁm HgiratiQiohthe ganegaiation of mecamylamine present
: f : gmhe f
in the AR i Bically SpHENEI o OTL BV pledsiicl units of ng/m.,
to thegoheaiitration of mesamytanive ¢ plastha desasyred op boigs Pingpy! §nepl

meca.t%lgla?nr}ﬁ a?{&%e%%% gl"lr%rl\élgg [%nﬁdg%lag‘g%]éllgytalkaét gb&ﬁ% f he 'ie%gtf abdut 45:1, at

least gHoat Hded eaitleashabyutafi>ck pit &abeateat 6011 hatrleat ,abamtd70a1 at least about 80: 1, at

case G50 R s L i sSSP A BBl s01. 1 some

embodihed, ald atisds frobh&ord#0iltopbesteat2500: 1t ﬁerrf ai:mm I4311| tormbout 4000:1,

st1eagsapfeh AEL Uit SO etrmafpitiohL € afgh dSHET-be G g1 o about

1000:R05b6@I 460t 40:3 36 @501&f800kE fRyeat At mmetotdlﬁat ﬂ@mu &Hout 40:1 to about
preventlon of conditions nediated by reti

300:1) aueakaw 404148 5PoN 41055 A AP0 HLckn AR 409:n In partcullar

embo@fi’ﬁ@ﬁ%e P9I 9EREstIaBouvstS Ul ar pernmeability, or
ombi nati ons thereof, of posterior tissues of the eye.

In some enbodi ments, the condition.is a proliferative

r dwlﬂdpathhwaﬁ ee@ﬁé}m%ﬁ the tgdivyidual ds & margipk Hclpdipg it not limited

to, bolheSRORe SERAL ir B, SanihBSroiBthGdSrimBe! YA SaficulR RiuftRliNents, the
ppfylng to one or both eyes of an individual in need

mammpld agringate.oFheartin embedimsntss Fhﬁgpfliﬁ‘;‘@@ﬁ? papmaee, Ipeerfpin embodiments,
the mHR@&dE??&HLh&?%Mu@BF%Hﬁ&b lofii 1&% ?;‘?érﬁz%re ﬁ&?ﬁn@ Ja.some
carrier suitab toplca stration
embodipeentsatths widividual israetexprrenams muIMPwm eln soam ¢beod1ments the
1ndndﬁﬁ&ﬁ8%ﬂgdﬁhsalt thereof is present in thefornulation
an "amount sufficient to deliver a therapeutically

effectlve amount of necanyl am ne to one or nore of the

al®22]or In petain smhodimentstheghdividuabhas begn idepdified as having one or
more bf ﬂl%tc@ﬁﬁﬁlo?lg de c%%%ﬁth%%nn ofdeflﬁﬂgét dnogﬁhgg&cﬁ{lggs descnbed herein by a

neovascu arlza 1'on nor angi ogenesl's, vascu
skilleg physicilan fis toytinein therdnt avet meyslso Ibersesrfectadfbyaﬁhe emdlmdugl due to loss of
ViSiOI} oovsiEl a81f11 t{; %/e%uctmn 2IHE ﬁefg)&? 310 { he%s Ce gl tion

I hvoT Ves abnot aRgiogenesrs arf rior

tissues of the eye or condition aSSOC|ateq theremnth. _
[ (02 | Ao seme siboditherds,teaindividinad has heerf islemtified asuseeptible to one

or mo%% Bf ﬁ@lclo}{d g% Qé ﬁésg‘lﬁ?r% hgre% r”ﬂpebiutsc %’111‘:&'?)% aﬁﬁ]&l@ld%%l ﬁnay be based

concen am ne esen I n Chor ol
on anpode Detnomabf a number of risk factors and/or dlagnostlc approaches appreciated by the

skilled artisan, including, but not limited to, genetic profiling, family history, medical history
(e.g., appearance of related conditions (e.g., diagnosis or susceptibility to a “non-
neovascular’/“dry” form of macular degeneration, etc.)), lifestyle or habits (for example, as
previously described cigarette smoking is one of the leading risk factors for retinal
neovascularization due to macular degeneration (e.g., age-related macular degeneration, etc.)).
Certain patients are at risk of retinopathy. Individuals who are older, particularly those who are

smokers, are more likely to have age-related macular degeneration, and are at risk of an
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ti ssue, neasured in units of ng/g, to the
concentration of necanylam ne in plasnma neasured in
wanbee7efong/ L ([ ng/ g nmecanyl am ne chor oi dal +PeTiusaio6/048487
tissue]: [ng/nL plasma]) is at |east about 40:1. In
sonme enbodi nents, the ratio is at |east about 20:1, at
| east about 25:1, at |east about 30:1, or at | east
about 35:1 . [0207] In sone enbodinents, the ratio of
the concentration of necanylamne in retinal and
assomg{@gr ent on of mecanyl am ne
e e ot 5l his SRR P Rkt cralles ey develop a

prohferg%'{ﬁ xetiggpathy. Brenatestinfneidre 200kt rigk ah@ Q&troﬁﬁﬂéﬁf screened for the
l.east about 35:lat |@a

ev b 30: |
e 8 8 R o b W e b of

degeneratipr ast paatiaular atQisk, fordeveRpHher RO e ROvAscuie
degen%g t 100: 1, at | east about 150:1, at Ivezfst g%%&s&fmacmar
at | east about 300:1, at | east about 350:1, at
L@Zﬁ about 375:1, at |east about 400:1, at | east
48] 47BhelcormlitidrRakit cah B rcAR: alad/cﬁ' Learh
east out 5Q0:1, at |eas Probout %‘éé’lqiefmimulanonsand

metho#s7 ¢scri % Bere@d&clixge g{)nqslgg%q thapafifect gs0pasterimr tisewstof the eye, as well as

eas

conditimipe that 200¢tlthe ahtelieRGésuddOtihe 9001 theaéty afg.g s{ %u foncgpons are

t .about 850:1, at |eas
descnqeg dg g%?ggdie lbelg_w dr set@gg@seg{f@gtcon@@@n&maataﬂeeﬁm’(e or more anterior
txssuesaahd lmﬁoer)%Eteﬂmr AbsubL Foi exiagxgge a} elcasgt f lgtggéﬁla?g%@rl Generally the

conditi a | east about east’
18Ps PI&'E? 1ated) by nfgwcmlarlagthmﬁo mfe’tﬂeﬂﬁo bs afgiob@RSis) and, in

particuR@bhord? @ndic généils | east 2500:1. In sone enbodi nents,
the ratio i S from about 300:1 to about at 2500: 1, from

i@gtg] 300: 1 to about 2000:1, from about 300:1 to about
1,

ditigns amenabie totrediment a6 Prevéntivm aB@lhe formulations
and meaQQIs Jelel:&xb’%ﬁ‘h‘é}eﬂs %1%(?&0119[“0@ o a?{'i‘g Bg's r<£1t9nafl ?Bciﬁ)légl@ﬂﬁndal

00: 1, from about
neovasgggnqatm almonmall S@Bogenesis, O\rasaldaﬂperﬁﬁ@.bﬂlt} ?>r %ﬁﬂ%natlons thereof, of
rom abou

b 800;.1,
poster;lc;iq%gués’ offtﬁgg%c?tfg#ﬁ%lgggo% no? l,la Q B%lﬁroh@gatyetrgtlmmes In
particulag pgoliferdtive e GixathidOfaflart onabEa b} 28Rorkmal b %@QQ&‘% i
t 10 fr.om abqut 400:1 to about giogenesis
and/or I%Qfagcuﬁ%z%?n&g g ll;l}e p@oséa- r fissues g fheaﬁyeggggelx% theretimandysl ghoroid.

Abnormgd ©r incrensed angio2&@8islandfor Qﬁb@&b@ﬂl&nﬂﬁﬂ)ﬁstr&}dﬁgﬂgé%u%ed by the

from,ab about 1000:1
skilled égg)%pcigil and. %aélulge 6@&4 edO ?ﬁd"}?%ﬁ@ using rquting meiigtls known in the art.

(See foraaxamly, OpHikidinota U 2001 & f r om t
KK. nggpal ﬁopabggé ?%80 1 frozr%h gggﬁ?f e'?egg%gl 5 1411 J%B'E)?y Kanski and
I 43 Ve 1S herehy inspmnorged by refe08]n isientirety.) For

examplqa amtaveubasr adifiesiafiBA oF ﬂubﬂ)%célgtahﬁ grglgsleéu%tc A rog G ultra violet

light is %&%’Ene in retinal

g r}? gﬁns dPEHYing the presencawd angiogenesis axrd/q&lmmculanzanon as the
blood vis@@é Bdshlt othQRE 5dibYeRYH E§ a,5aboit or

;s rom e Ex?é % 2 aag?}%%%‘ou asg@laﬂzatg)ln re QE acterized by a

propens% i leak blood or fluid from the vessels. This leakage can be visualized using
fluoroscein. New blood vessels resulting from abnormal or increased angiogenesis and/or
neovascularization are also characterized by a greater degree of branching than typical blood
vessels observed in healthy individuals (e.g, individuals not suffering from vision loss and/or

impairment of visual acuity), tend to be smaller in diameter than blood vessels usually found in
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30:1, at |east about 35:1, at |east about 40:1, at
| east about 50:1, at |east about 80:1, at |east about
weQo7b7sab | east about 300: 1, at | east about 40CT/US2006/048487
about 1000:1, from about 40:1 to about 1500:1, at
| east about 40:1 to about 2000:1, at |east about 40:1
to about 2500:1, at |east about 50:1 to about 250:1,
at | east about 80:1 to about 1000:1, at |east about
80:1 to about 2000, at |east about 100:1 to about
1000: 1, at |east about 100:1 to about 2000:1, at |east
the pagtipylar 160 type@nd btsattelld)@JCpreanjm at appeasin grbatat n@ABer/density than

t ar enbodi nents, the ratio
exp e#eg ngﬂ% ?gﬁ%r]ﬁsts L%B%% cta 1PRast about 350: 1, at
| east about 450:1, at | east about 500:1, at |east
abiAk6] 128mliferative mtmpatmie:so@ccﬁawd bakmgtogtﬁ)@ﬁ)s ibclukde Ot are not

0 abou 0:1 to.abou
tmiteff AP el Sy Bt R0 ok R BB PR o M4BT e
neovagd@larifotros)abgetteldtdd thatplopathyy agxotdatdd iatulad dagigtation (“AMD”) (e.g.,
abo t 450: bout 12 from

wet fob5 bbb B BuaY ~itofoth o BiePanst (el sbroRp B erred to s

reu'oldnrcﬂrﬁlnbmailaﬁ @&inbphthyahﬁttb sitRQGsell, disdas@lpelt @%rlexbﬁzple
one nWMumMst e ratio of

OPhI Sl daiFah VS G RS IeA T st duste - Repoe Hand KUK, Nischall

Elsevieo1 988 wHi¢Is BURre¥yaRcdpBitsd by re¥eteh&d 2l i8d &hirdt9.)aThERRY or “non-
,”geasured |n units of ng/g, to the concentratlon
neovaﬁ%i ArpaRilanflegeaaratioagaficacn serlyrindisatign thef an individual is

susce;(tf]jl@{cﬁl o ?r&élv@l n@“ﬁ‘é@ﬁ/ﬁﬁﬁiar * b SWel fl‘_org[nn r Hjtacg a?%ﬁ%gn)eratlon (See
| eas

Is at abou . I'n sonme enbodi nments,

Bresslenef 4., 619%0 rﬂé‘é’ht@%ﬁfh@lﬁ@l 08 EAsk443Kb Relatonship of drusersand
sbnorf ke A% el iRl cBRpMhmP U lodprdthel S ER LRl macuta
degengetion., The Masatar Phbtacoagid@ion Sty (iro800) Thuatrentastt to prevent

s oty i BRHr 0 £ B B o propivic

treatment)| dis possiole tthal@ﬁéh &arl}alredtmaﬁt ead&mwhefelﬁﬂ)rlo tl&tldhlﬁaﬁéatmn of
neovag39 s 8Ll bodhRbt 1 0 At Bimbe B achRgution due
neovasmulaaizahexas‘ll‘hﬁﬁ Qi htehdbd&ﬁﬁt&he rragdicFeRbs-nebPicliRl! @rinSof macular
om at .| east Pout 800: %o aboyt 4000:1, from at

degenefr%tégxil s alsa 3 c%xgg iqn trgerglgg G? 8 frgate usmg&]sf? gteﬂp%lgsalnd doraayglations herein
descrit®@0: 1 to about 2500: 1, fromat |east about 900:1 to

about 4000: 1, fron1at | east about 900:1 to about

ut 4000:

T EE NI —

prematueiag,tretidi Ukoﬁ%ﬁlaﬂ;zitibrﬁdlw'tb mafir degbhiftic, or 8@flopathy due to sickle
lldabout 1000; 1 t bout é’&oo 1..1n certain enbodi nents,
cell diIgee. r%‘tﬁe&af‘%@‘a glgg{s s9Rdiion.13 diaketi¢ gtigopafiiyy dn other
emboddi8ntt, thafcoh(ﬁﬁéh 1§l¥2:@iﬁbp§t§g 3 bﬁin t 1akAlbther embodlments the
12Q00: 1, [0210] In sone odlmant he ratio of the
conditiog iz &t F?Qifﬁsw larizationAus @ ﬁ@cbllaé%sﬁneraﬁmphénaqmn gmbodiments, the

condltﬂbﬁq@Eet%ﬁ&h&‘?ﬁb‘i@kﬂcﬁleﬂfémdﬁeﬁ&@red to a rabbit eye,
nmeasured in"units of ng/nL

[0218] In particular embodiments, where the condition is retinal neovascularization
due to macular degeneration, the condition may be age-related macular degeneration (AMD). In
certain embodiments, the AMD may be the “wet” form of AMD (e.g., neovascular form). In
other embodiments, the AMD may be the “dry” form of AMD (e.g., non-neovascular form).
Characterization of the various forms of AMD is well studied and known to the skilled artisan.
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to the concentration of necanylamne in plasm
measured in units of ng/nL ([ng/nL mecanyl am ne
waqguemas2biunor]: [ng/ nL plasma]) is at | east aboOwWUS2006/048487
40: 1, at | east about 45:1, at |east about 50:1, at
| east about 55:1, at |east about 60:1, at |east about
70:1, at |east about 80:1, at |east about 100:1, at
| east about 150:1, at |east about 200:1, or at | east
about 250:1 In sonme enbodi nents, the ratio is from
about 40:1 to about at 2500:1, from about 40:1 to
ab®Ao] 4o®rosorne ambpdimantss Hig gondtion todediratad @B fHreveanted may be
t 1500:1, from about 40:1 to about
msom%&%%hﬂ%g?fow15%9ﬁ¥ 40:1 to about 800:1, from about
40 1 to about 500:1, about 40:1 to about 300:1, from
140 Conglisions associeg: with neovaseteignsion, almormabangiogenesis,
vascul]aQ gcﬂne t?a{gﬁ' 'cSHllbﬂ',aggg??iq é;{)‘ﬂ;%iﬁ%ne ta.ﬁ%ng?ﬁ%sglte’s 3f ?ﬁ eye include corneal
neovastwa@@aJ ptssygannam&ltr@mmmtmom@cullautzam rlllbemsisaddispneovascular

a0 B R3O, o1 R LB o el

neovapwulmahonl in othet eases, Ethda)odldiﬁm B ptefygiumi.i IpLtitslafembodiments the
q I n ceréaln enmbodi nents, the individual is
conl%ﬂﬁdﬁnﬂ?ﬁéfﬁﬂ %y adults, children and premature
infants. I n sone enbodlnents, the individual is not
ek21] enli ssgnoembadingnoytie. ankericraiseuecofthed iepe affected be
in_an adult .0212] .In certai.n enbodi
neovapdint2ei0h aRnibr AR B eieied AR R VR i R A GHEMPGFALion thereof, is

the cotm’raﬁleﬁfs itineschandir tiabbculslaaeshiviaall. hep&itidular embodiments, the affected
t he condltlons as. described herein

ntificati of
tissue Wiﬁ CORICP Bﬁgﬁs the lgns-i i pagtieylaeemippdimentsy theders, gegpea or iris is
affectéd. S0 be suspected by the individual due to | oss of
vision or visual acuity (e.g., reduction in the field

hﬁ% f ﬂ qurnLness et.c. } 0213] In sone

& mehbs terie RoREPsYtist b effeotive ameah arr atrapgytically effective

amouﬁﬁ&iﬁﬂﬂidgﬁbt@s bPtheRetedrhs,RBe®herelifref@Rd ah laf}%inASf a formulation
descri bed herein. The susceﬁ tibility of an individua

sufficiggitozaha seepitier sonplitin(eor ase ST fiSeror@mear aRore of its
symptf)ﬁ‘l@.taﬁﬂﬁ)r @J‘H[e@&nﬂh@gme’nge @Pﬁfe%ﬁhﬁ%naﬁﬂf’ &eledketh péﬁlar conditions

he skilled artisan, includ |g? Imted t
medlagférhyt neovptclarization apd{ar ajnomnel engjogemesis Cak. pmsltfgnaywe retinopathies,
etc), a ggnh%c;ﬁg@%}y gﬂ&ggrgg%ft[) %}l?%ﬁg(:&%%lgﬁ %éo glggsu?n ampynt sufficient to,
amon&j@@wr things efuspacedustioddy &mrramnsq of m¢wly)formed bkmdyvleesels ora
r
decreagé tﬂ%argie: ag'lgg Fﬁg Q%ﬁg&grﬁ%o%%?&{i%}e’ia? g dé{-xd(/;lorftlg S%:((P e leakage of fluid
and/ Ol‘fhkedﬂm froml thasrovessalsi| br ¢ertain enbodienehts, ﬂ'mqﬂiaﬁnaceutlcally effective

amoungt?sgsgfﬁ&%h{ t%npr(egenq the C%%%ltgoenl gé o eqtqgc ad@inisisrdd 16 ta%tixilcﬁgfdual

prophylactically. For example, administration of the formulations described herein to

individuals with non-neovascular macular degeneration would prevent the occurrence of the
neovascular form of macular degeneration. As another example, the formulation could be
administered to an individual who has developed a pterygium that is not yet interfering with
vision, so as to prevent the further growth of the pterygium, as a prophylactic measure to prevent

its interfering with vision:
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Certain patients are at risk of retinopathy.
I ndi vi dual s who are ol der, particularly those who are
wennk@rsizoare nore |likely to have age-rel at ed raTwiSa06/048487
degeneration, and are at risk of anassoci ated
proliferative retinopathy. Individuals with diabetes
mellitus nmay develop a proliferative retinopathy.
Premature infants are also at risk and are routinely
screened for the devel opnment of retinopathy of
prematurity. Individuals with non-neovascul ar forns of

md@#A3r ik mespsetite theaneanditionsiatfecting the pdsteriof tissues of the eye
describd BLRATED ﬁdrigz% fb%% ; MRGIHAL
eﬂ:dgégierét|%%a£f T gég%%gﬁ?ﬁgﬁgﬁ?ﬁg%’canhégntmnmnnOf
mecamy aiad skowld be delivaredtethegmitegior egidroofhe &y e.oRer exainple, the retina
crJ . | n.include conditions that,. .-
andlof ISR WSELe RECUARES Ll hos B8 HS: 2R &f B2 %4 i rnich the conditions
described Hetciras firstmnanifésect Ldter, sundhevdseels raysneshddhta the vityedus

r. the .eye fluids...These conditj.0 e.described.in ..
comp@hkiit R eEria SR re B8RPebbell, e Ve 3fapet thpSeamylamine i
delivered/ tcatht eetinaongl the chmbid. it BEdedmbodifldfs, aftrafubically effective

osterior tissues,.for exanple, as in_the case _of an .
oSl by inecs AR PP 3 8 FEGHTe I B e e iperapeutically
effecth@Qingafiit o fiet &y Rithih @l Sde1i9biedno fed @061, [Wha® the sclera is affected, the

angi ogenesi s) and, in particular abnornal

effectiye it of mecapylamine should Be delivessd tovhesaprapriats portion of the sclera

(e.g, bR alBRor POFHN, p@iﬁc@ﬁ'&%drﬁ@n HEbOE).t esdned %B@Jih%fség%rapeuﬁcally

met hods descri bed herei'n include conditions nedi at
effecthyp anequnt of mesamylaning issdiyPreddo vhseldrar [z sethoambodiments, a
therapeBRONTPLEFARTE B EmedARiHinde i :poferior porti
eralE%on‘oi ations ther eo?, 8%{ post er| lggey?‘?ggg%h%fp%%fwegoé%fmn of the
scleraj du [sortie egnbodimentsia therapeetically effectvé iropanti ofanecamylamine is delivered

of | ' . i cU roliferative
to bOthl%él %g%g%@gp%sk%& gléltetior?rlegﬁfé? %“ge ay abnor mal or
i ncreased angi ogenesis and/or neovascul ari zation of
t 1224 st dYitlorespeetsoths eondithoms affectimgtinelapterion disswssiofishe eye described

hereir2 RSt aﬁ?&{tfyegt tdg%lntg%ﬁ?!eut%’allg i%?f};@é\‘?ee % sﬁﬁ%i g;an%%su:;'lg oft rr}%{:gr{qylamine

heovasculari z S rea recogni ze
shoulg ke delecrphicstheiaateriantgiamohibeiegtenFof exzinpindthdicagrasleds, trabecular
mesh\géxlg;rg fer?sl,‘l %ct%nagrg t}rhgqotgs;sygésn% ne %i%g%ig)gfegﬁéﬁ %é]tgee %%’ En which the conditions
described hercmire ahanfifeagdo Visere dlaecdclata is dresdd, taneffdctite amount of
i ncolre orated

mecm@%ﬁ%ﬁ?%%%wf&igg ﬁé:l?{ege]%%s ti’hF %é,r%?)ﬁlg%rphozﬁgtﬁ%f g]’e sC ?a (e.g., either anterior
portioh/pdstat o usti@tlon tits). ratdeatintdmbddifk S tHeraiedtically effective amount
£ subse uenlééhlumnation with ultra violet light_ is one
of mefamylamige is Y] it frerapangsranddiie erss 1o sefne gebediments, a
therapeé0ly dFRRYIAE Gitloahi Fartht@mylanide18 dBliRR6d ¥PERebenea. In particular
resulting fromthe angi ogenesi s _and/ or

embogigiiiss & theappersicalbn e B verpamanat of mesemplaming isaisdivstedyo the lens. In
some E@bb&igtend, 9.QI[i’e_:rQ;‘Sedd‘tfc:!‘ﬂ!l&i effe Qi0et Mot 98 Rlet am P Tinfiné §2ASEred to the

can be visualized using )
sclera. In some embodiments, a therapeutically effective amount of mecamylamine is delivered

to the anterior portion of the sclera. In some embodiments, a therapeutically effective amount of

mecamylamine is delivered to both the anterior and posterior portion of the sclera.

[0225] The formulations and methods described herein may be used alone or in

conjunction with (e.g., prior to, concurrently with, or after) other modes of treatments (e.g.,
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fluoroscein. New bl ood vessels resulting from abnor nal
or increased angi ogenesi s and/ or neovascul ari zati on
wanre7asno char act eri zed by a greater degree of PCT/US2006/048487
branchi ng than typical bl ood vessels observed in
heal t hy individuals (e.g., individuals not suffering
fromvision |oss and/or inpairnment of visual acuity),
tend to be smaller in dianmeter than bl ood vessels
usually found inthe particular tissue type and al so
to appear .i.n, or appear_in greater nunber/density

adJmPH&WhQS@@dc‘t“éla a@@rlovﬁeagsraﬁs peditogreat ps pisyerithe cepdition being treated
and/olr Q8 tiQRatidnQA e8] adBitRiraf ﬁéaa;neﬁﬁnbasmt?om&mlﬁam' tR4re8). For

gxanglogene5|s i nclude, but are nof limted
example; imegmbiaatiens with ane paman additond (nee-uhesamybageine) pharpaceutical
agentg g

&b re é‘ﬁéd tfood's'{ﬁ?lfag ic ag@ﬁﬁy 9?&#%@5%;1 Hérgﬁ-ﬂ) and known to those of skill in
the ar egd/ neeurrénsly E(Vaﬂweﬁeé@n@t magetitién indiding |t1my‘etai Iaser photocoagulation

é re ated nmacu age-re
or S EHANIR ont K SRR St ARSI roters

treatmhm of th@acmldit&)ns elle‘scrﬂjeﬂéﬁm weéthout thBewé of a pkarifceutical agent (e.g.,

haI dinic igns.and Diffe tial .
thermrg BsHl RHORoC R togh. RHE Rl mad G Ry e e TEre cpmbinAtigns of
pharrﬂe&:%ﬁtlca\l\ﬁag&h(sl) anwaf awtlbﬁa%daﬁﬁaiteﬂodwﬁtﬂeés? hRN&Ed, ey by be,

irety The ' " ‘nonneovascul ar" forns of

indepgRQentizy a%‘@tj’éﬁ’i%‘teﬁtpir‘&ﬁ 103 CRAGRTBHY A0 A Fiter M BATTAGAn of the topical

oculamﬁr;nmldwrﬂéd&u@hmhﬁwsusceptl ble to, or may devel op,
"neovascul ar” or "wet fornt of nacular degeneration

Cslﬁg 5r essl er,. et ai (1990). Arch. O@
1d822 ): Hswillbbe we lg,pp@ﬁglpﬁdpbyotpeém g@rtéqga, for particular conditions,
dlffexéﬂﬁﬂfaffﬁhéédn@ﬁ ent(Darard aﬁﬁit1oﬂh9ﬁ@aﬁﬁ1eﬁpﬂn'&)ﬁﬁlit%19§%ﬁga}1 Be€indicated.

%QOSIS of neovascul ar nmacul ar enerati on o
For em ot RPINGHBA §ithathe disatoreny 9e&9r@sg hegeingirpgtment f mabrosis iridis may

also 1581195 ﬁé!&ﬁienf‘@f)ﬁﬁ@%gégcﬁfté@ Ql%h&?né‘?ey le. DEsGH 11ARLE %ulftlggl agents (e.g.

hese 1 ndivid preven Ive or prop
dlchlqmbatanmdﬁ)carchhpls dpm@gatrmre bromidesetc). é’dhetrythe rcemhnenus neovascular

glaucﬁfé%ggfs‘@%g 155%085&8%&19 dfa@g‘ué g?ﬂgh{thfﬁtah %Hdi%onal r%hann]gceutlcal agent may

rization ccurre
be agelass éxloaisr éntreaocalar pn&esgwéf 21 stenvid)padditional treatment modalities may
mcluﬁi]e Xe.r p%%lto%%%ﬁz]u tﬁtllcgrbn a\%\%ﬁrea}?teryigbwso %er?gggﬁlg}’l one ct)r nelore pharmaceutical
agent(9 gegeaﬂiﬁdixﬂ tears, aAnsicinflas ooyl agBnisnéte)) ahe heowh@anted, and, possible,
he methods apd fornulatl s. herein

a3 St R PRt € Beer ST ORGP | ne

condition is diabetic retinopathy, retinopathy of
pri@22 ur ih yome etrihodimaﬁsmm}ahdrmabaaidab Agdhit@) fray el naXChR

antagyEde AL T ARinaiy LB B LD €& HEGH A teghish Y EGF scavenger

(e.g., VBGIRTRAR, &td. D@ﬁ&blhy knid@e ﬁﬂﬂlﬁtor,eﬁ%@dgmﬂhﬁnecéﬂt& antagonist, agent used
condition is retinopat &;enaturlty In stil

in thed:fqﬁxgperglpg UG Or %h%gent to lower intra-ocular pressure, as described previously.

Combinations of two or more of the foregoing may also be administered, as can be determined

by the skilled artisan in view of the teaching provided herein.

[0228] In certain embodiments, the pharmaceutical agent(s) may be, for example, not
limited to, one or more nAChR antagonists (e.g., such as those described above with regard to
the formulations of mecamylamine). In some embodiments, the pharmaceutical agent(s) may be

an anti-inflammatory agent (e.g., NSAID). In certain embodiments, the pharmaceutical agent(s)

67



condition is retinal neovascul arization due to macul ar
degeneration. In certain enbodinents, the condition is
woebiapab hy due to sickle cell disease. [0218PCTsS2006/048487
particul ar enbodi ments, where the condition is retinal
neovascul ari zati on due to macul ar degeneration, the
condition nmay be age-rel ated macul ar degenerati on
(AMD). In certain enbodi nents, the AVD nmay be the
"wet" formof AMD (e.g., neovascular forn). In other
enbodi nents, the AVD may be the "dry" form of AMD
may Qe@ngtyrosmqlﬂﬁ%%@umarmf@ﬁmn emmbedimentsy the Aappagsuticpagent(s) may
I t
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‘g??é’gf ) I sornp embadisnings, the pharmeceticahageny(e) max indede one or more

pharrrfagém é’ M &b cﬁgc 1£{h%rt§£g%hﬂéﬁt JEo5d c&n{cﬁ‘ﬁ&% L ribed herein.

neovascu rrzation, rubeosls neovascu
For e@nmlc,o‘ﬁﬁGFmammsmm sAnteVEGH (vasone exbtiiakgrosith fdvtor) antibodies

B I e——
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respeetﬁ@:]w hﬁ&elﬂiﬁ‘vﬁh@bielnl by Geféntacls; and)| Sadth@antfiafi@do, OAY. Pharmaceutical

st SRSt B oSl e VAR Y Bl stpetor amagoni

pegaptdn$is (& d plarh&i§ (NM@@@EN@ P’ﬁib@j Sin doR ¢rB&dindefits, the pharmaceutical
particul ar enbodi nents | ens, cornea or iris is

agent {4 YECyscayoneep (e gh S HGR FﬁBAF' (St} kRSO \ealatipns, the pharmaceutical
&f § VBN & BRI VERSTE anktdOhfR tgﬁaidahﬁésémh M6r.

agentarmunt " gnd cognat esano t hese , as useglﬁrerei n
ref er to an amount of a fornulation sufficient to

t (%3015 dhedommudationsigseribsd hegelp can je administerpdgp cgajunction with one

or mo% &f the 9ha191‘i‘e?ceﬁﬁcdi‘&?§nt§’ﬁs Hés%nﬁé!@ﬁ&r@ﬁﬁaxﬁﬁgl HovPinRhE¥EVne or more
he occurrence of he condition. In reference to

addltl%a& lagents emirthep rrsluse theacsdrrpyeerpnslarseuerity iof sidesffects (including
adver@l@é&for@%’&ﬁ/&%lnﬁéﬁ'n%% tiSnd efbof g]%F' Ql(é.tﬂﬁfeaﬁée\ﬁ?s which inhibit

retinopathies, etc ar maceut1c
mydriagigk apémqmtmqtlyn e’ﬂﬂe@’tg ,vlerlcerrtgmqncgumpﬂy w@ anafterpthetmal laser

photoééﬁgJLa‘ﬁ'oﬁ%tr BQtod?Hj_ \A%JQS¥OH%E\X%9%?, gg ggt%ﬁ 2% 18195lf§tﬂased on current

e pre ence’ of newy ve
clinica] slgtaceasionanleumant & eing auigeh esstisg a'm'aj)’pears that the side effects are limited in

occurx%:?aigc%/ %f'd: égv%{l{)lz %%d' Bl apl9 /n?c[lwduafs ﬂcneot tnlé]eed %aala%ggisgtation of additional

pharmaceutical reagents to reduce and/or prevent these effects. The formulations as-described

herein may be administered before, concurrently with, or after the administration of one or more
of the pharmaceutical agents described herein. The formulations thereof described herein may
also be administered in conjunction with (e.g., prior to, concurrently with, or after) agents to
alleviate the symptoms associated with either the condition or the treatment regimen. For
example, in certain variations, thermal laser photocoagulation or photodynamic therapy may be
administered to the individual prior to administration of mecamylamine. In some variations

thermal laser photocoagulation or photodynamic therapy may be administered to the individual
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and/ or bleeding fromthese vessels. In certain
enbodi nents, the pharmaceutically effective anmount is
weubd7iogsemt to prevent the condition, as in bePamyuUS2006/048487
adm ni stered to an individual prophylactically. For
exanpl e, adm nistration of the fornul ati ons descri bed
herein to individuals wth non-neovascul ar macul ar
degenerati on woul d prevent the occurrence of the
neovascul ar form of nmacul ar degeneration. As anot her
exanpl e, the formul ation could be adm nistered to an
after adndnisirdiien ofvmecdraylatene | Inpadticul pteriag dosnthdratal iasemgitotocoagulation

et interfering with.vision,. sq as to.prevent, t
or oo i B hiphBa o APl R e BB iRkt courseof
treatmeRBstithendcanpaumet its interfering with vision:[0223]

Wth respect to the conditions affecting the posterior

t s @f, the, eve described herein,. for.a treatnent .
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. are first manifested. Later, such vessels nmay extend
tOPIC“f AEYas RINE PRl s Hdtmast phatmaceytical aggnts waHined betrmylated for
topicaBo&leF @Rkty, bt Wil flsteatdeuananRiidd RfactbLRAY #ithRStabBshed protocols
delivered to the retina and the choroid. In sone
for the:pastignlapagedt: a t her apeutically effective anmount of
nmecanylamne is delivered to the retina. In particul ar

epdzxdi MeThs opmbhEsAbRHtA LS bk & heetd\bar Hhd/oPbther additional
mecanyl amne is delivered to the choroid. ere the

treatmept mogalities anfiorpdditiopplepharmaequtigal agentsrin copjunction with administration
of the TESAMM: GHY dk@cﬁmqlkeqeih,e%%edé d’&éerl?r?ﬂéd’b} B8 a &Rﬁ&% gigfslti(gﬁn based on the

portion of the sclera . 0., er anterior

indivigind tagd itaking inte considaratiern he varinustastore affectingethe partigular individual,
includ‘ggaﬁﬁgee&%cgﬁé# ﬁer%fr{ ective anmount of necanylanmine is
Y

ere 0 e sclera. In some enbodi nents, a
therapeutically effective anmount of necanylamne is
Faretalutivredni ®dshge post eri or portion of the sclera. In
sonme enbodi nents, a therapeutically effective anmount

0 anmyl.am ' [ at eriof._and .

238 K A oo MR R sLBRYPL O ML vy
be topicallyladministtred wmmeaitbeti ¢yeg of relividuals inne¢d tsrees f@fthe treatment or

t SCLI herein,.for a.treatnmept.to .
preverof, SXEnRERES oy B PBeT i & el BP Wit b s of use described
hereinmecanyl| am ne shoul d be delivered to the anterior

region of the eye. For exanple, the cornea, |ens,

[P e AR Pl A b e LS o
effectise ¢ néthed: the iatendal resulg fof @stngrle inNreamotuteffetiee & freat or prevent the
pau’tiaﬂfa}c gcg:ntd?tgdn %qug %‘;&%&F iI¥lg fc?rrrrnouligttionosfmay be administered therapeutically to
achieve therapeutic benefit. By therapeutic benefit is meant eradication or amelioration of the
underlying condition being treated and/or eradication or amelioration of one or more of the
symptoms associated with the underlying condition such that the patient reports an improvement
in feeling or condition, notwithstanding that the patient may still be afflicted with the underlying
condition. Therapeutic benefit also includes halting or slowing the progression of the condition,

regardless of whether improvement is realized.
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mecanyl am ne shoul d be delivered to the appropriate
portion of the sclera {e.g., either anterior portion,
weasi7@rsan portion or both). In certain enbodi REMUS2008/048487
therapeutically effective anmount of mecanylamne is
delivered to the cornea and the lens. In sone
enbodi nents, a therapeutically effective anount of
nmecanyl am ne is delivered to the cornea. In particul ar
enbodi nents, a therapeutically effective anount of

| am ne |s{ng?ellvered to the lens. In some
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[0238] In certain embodiments, the unit dose of mecamylamine administered at a
particular time will be from about 0.01 mg/eye to about 15 mg/eye. For example, from about
0.01 mg/eye to about 7.5 mg/eye. In some embodiments, the dose administered will be from
about 0.01 mg/eye to about 10 mg/eye, from about 0.01 mg/eye to about 5 mg/eye, from about
0.01 mg/eye to about 3 mg/eye, from about 0.01 mg/eye to about 1 mg/eye, from about 0.01
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be agents to |lower intra-ocular pressure (e.g.,

steroids); additional treatnment nodalities may include
woasw@Ero7phot ocoagul ati on. Where pterygi umis t heCT/US2006/048487

condition, one or nore pharmaceutical agent(s) (e.g.,

artificial tears, anti-inflammtory agents, etc.) may

be warranted, and, possible, additional treatnent

nodal ities such as e.g., |laser or surgical ablation.

[0227] In sonme enbodi nents, the pharmaceutica

agent (s) may be an nAChR antagoni st, anti-inflammatory

mg/eyggtgﬁlpoy _ gq_g,/eymggl(p@),m@(pxe_ Yo, abgrH) gm'qgoﬁ‘pgt qwa@fOS mg/eye to about 5
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me/exsbobd™ b1 bl RORPG I e/cP o SREL Tl e R, Ty Hing-s mefeve to
about@emgfiye.freh @beut, 0. ngaye toebdet kimy/ayes floyn 4bvait 3 kng/besto about 10

retisan in,view of th eachin rovi ded herein
me/ety boBfioul Lineiele fo aha 7 MEfve: FoRbBRLS Ml ipakput S me/eye, from
aboutdgepfefs Jo almyut Bang/pe, o Xidmphfout Nahgley8td sbult 2, m@agfe;About 0.1 mg/eye,
nAChR an such as those descri bed

o AR 1B o B 85 5 S e, on

1.2 mpReoamboan Seng/eyd) aboRE] . B HIe)TBRG R .2 hBRyBNMTRS 2Uhse &L, about 2.5
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mg/exaqggé]%)@-% Felea ey sHoRt PR Srahew, 3 2 ﬁg/%m\&(&ﬁ ilaye, about 3.7
mg/eyR086HUt $)mSLYRLbEE: 45 nﬁ%éj&? 'ra}B@utl@ MgrSe! Jﬂ?}ups.tr??gxél)e%r};yout 6 mg/eye,

certai n enbodi ments, t armaceut ircal age

about §e5 mg/ayeoahoul 7 srefeye. ebewpt dmedeeagonit S mefere sabopt 8.5 mg/eye, about 9
. i
o2 B ey oA B0 B Ll BEERERL. B, abow 12
mg/eyenthoit A8 ma/eye, kboyhlar maere vr sbdutdgeng/esd. hegertatn enbodiments, the
. I . ] - ropressure.. [0229] In sone
dose A ic QMM E 08 By RER BRAR 1 0R5R) | he ude

one or nore pharmaceutical agents shown to be
el02381 | vin pasticplar embediments, tfe totad daibyndogei ip iond alsmit O dmg/eye to

bout H& & _ I t.agoni.st s Qe anti - VEGE
sbout 753 ffhye bEL AR e SR RS B Ratfiins G840 abour 0.005
mg/eyernagheutt3s7 mereyef In VEEH, Fpatamepls, frecgdailypeipainiswatibn of doses of
| . certai nbodi ts, the, anti-VE . .
vom 340 488 BT R0 STROB RS Bt S oy doe s o
about @rit mglfF&ko almiit Bang/ese parcdayddn okhetr eatbddiinénts,itht total dadly dose is from
vacj zunmab an ani, bi zumab, (tr adenanmes AYASTI N(r), and
sbout P BRI R oD BR S5 il | FeTEr St By m/eve, or rom
about Ganapiege o gﬁcnilt 0,3 mgrdyb. Sﬂﬁerlﬁﬁﬂ Bﬁib&lﬂﬁréer@é})ﬁhe t\c;tal dalily dose is from
ar ceuti.cal agents nmay al so I nclude the Vascul ar
aboutEﬂd&gﬁg?ﬁé?“¥¥&%?ﬂgﬁ%ctor (VEGF) receptor antagoni st
pegaptani b (an aptamer) (MACUGEN(r); Pfizer). In sone
efd24@] nmeAs svill beeppleaiasRigtithcGRllled artisan, the dose administered at a given
time and the selection of the concentration of mecamylamine, or pharmaceutically acceptable
salt thereof, should also take into account the volume of formulation that can be accommeodated
by an individual’s eye. For example, the dosing schedule may need to be altered to when
mecamylamine is administered to premature infants for the treatment retinopathy of prematurity,
as, in addition to a lower dosage being indicated due to body weight and, likely general health,

the infant eye will also accommodate a lower volume of the formulation. However, such
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agent is a VEGF scavenger (e.g., VEGF TRAP5 etc.). In

sone vari ations, the pharnmaceutical agent is a VEGF
weceeawdanigen, VEG- ant agoni st, or tyrosi ne Ki naseCT/US2006/048487

i nhibitor. [0230] The fornul ati ons descri bed herein

can be adm nistered in conjunction wth one or nore of

t he pharnmaceutical agents as descri bed herein and as

known in the art, one or nore additional agents to

further reduce the occurrence and/or severity of side

effects (including adverse reactions) and/or clinica
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effect, according to the judgment of the prescribing physician. Skilled artisans will be able to
optimize effective local dosages without undue experimentation in view of the teaching provided

herein.

[0243] Dosages may also be estimated using i vivo animal models.
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[0232] The optinmal conbination of one or nore of

surgery and/or other additional treatnment nodalities
wana7arsaddi ti onal pharnmaceuti cal agents in CORCUASRIN6048487

with adm nistration of the formul ati ons descri bed

herein, can be determ ned by an attendi ng physician

based on the individual and taking into consideration:

the various factors effecting the particul ar

i ndi vidual, including those described herein.
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apeR4T] | ?.?hamtamay fihcladd dthet ﬁiﬂnﬂa@exﬁ&ar S50 BXusd irﬂg)n_]unctlon with

the m R Ta i HraarH O AeSedlhed Heran 5t Bt émbor GaEe e plarmaceutical

agent(%)éﬁhlay %@ oﬁe I@SBEHO@Q ottRr hAChRAMRaddni s aﬁh&&&{geﬁ@ rmay be %rowded ina
conbi nation of tests) prior tQo treatnent).

separatg, e, PREREEd,Yith te %ﬂmq@és af thegapsent jnventien, pamded such mixing
does @ kOB offedtidGRAS bF Either the pharmaceutical agent or formulations described

herein and is compatible with topical administration to the eye. Similarly the kits may include
additional agents for adjunctive therapy. For example, agents to reduce the adverse effects of
the mecamylamine or other agents known to the skilled artisan as effective in the treatment of

the conditions described herein.

[0248] The kits will include appropriate instructions for preparation and

administration of the formulation, side effects of the formulation, and any other relevant
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met hods can be used to nonitor treatnment progress for
conditions affecting the anterior tissues of the eye.
wpQaBBps7Ehe anmount of the fornul ati ons adm ni sSPETAS2000/048487
order to adm nister an effective anount of
mecanyl am ne, or a pharmaceutically acceptable salt
thereof, will depend upon a variety of factors,
i ncluding, for exanple, the particular condition being
treated, the frequency of adm nistration, the
: particular formulation being adm nistered, the
infornagtingy | kRe igptraqtions sy he i any shitaple famasdnelndingh butips limited to,
; i fa LRdLYieual , the
N e PR g
treated, etc. Determnation of an effective dosage is
wil934% t e areiBennspetiod shejinventinge kitk for teagting ap iedizidual who suffers
i : ' rQY S 2ad] isi
rom Y8 MBEPL D R RAS LR o D o ORRY] i
contaiggne¢qmprising 8 dasage gpagunt ofid Sornnilationmd disdleseddteseing anddinstructions for
. [ | (.40, S. neasur ed
use. B Cqifuianfiay B8 hy LSRR ke igthopr AR ARE 7 YR and
delivere bf intaventsrsefofmulgtionsa sinwietthin@mb beetime fis i ki G@rther comprises a second

Jonmpar aphy) o vascul.ar, pern ility ( . s wWth
contap P RABRNS » S RSP U B RRte 5oty Sl e, ch. or
prepatatiea offetit jompositixar tb Herndarihivtbrétenttie imdividhhlect i ve

amount i s an anmount sufficient to decrease existing

n cu i.zation (e.g. ere the resul of ong_or .
PR S LR oo Bicied B alf obFiost RoesSf e Tormulations
as diselbseal hdreinad peovidé Sffécﬂii/leflﬁdnﬁ@mf&l’ a&ﬂinﬁi}/i?.llibﬂ fdiﬁjﬁué)hSnd&l period, such
t he sape one or re inical testg perfo prior to
os 13 R R ey 4 WREHST WeREch PRk Bt nE M bk § months, 4
mont¥PS encdithd)BGAGHthE] T AEnhE, 8 MiohilR] @ thodthPorablel cul ar time
will be fromabout 0.01 ng/eye to about 15 ny/eye. For

e e, fromahout 0.01 ny/ to oyt 7.5.ng/eye. )
e Bl St ebidran B Gt o G dhutigior s hstructions for
use aniirpoRkadeduh qlafkitic¥BhefiGert Fordotbe Ad W BYSharkb &Ry dHPsample, hospital
h 0.01 /eye to _about 5 g/ eye, from about 0.01 ng/eye
pharmagies gpd compaunding Phatmdieihout 0. 01 ng/ eye to about 1
ng/ eye, from about O0.0lng/eye to about 2 ng/eye, 0.03
252 t Thakisiina}Gndlgdeite, fofrhelati GO deBcPed WréMPataged in either a

.. ,about. 5 ng/eye, from about Q.05 ng/eye to about . i
unit d?ﬁ@ﬁ%%%r,m PF B TS ons: rigredsfe 03y 2o ircludergpiiple ugifsgfthe unit
dose fakaut 0. 05 ng/eye to about 2 ng/eye, 0.1 ng/eye to

about 10 ng/eye, fromabout 0.5 ngy/eye to about 5

, from abou .5 g/ eye t, out 3 /eye, from . .
ST o 1 et Stbotimgal s gy S8 B ogrmm BBignY dpscribed herein in a
unit doEg/fope. TP othep inbddiFfitneydie formAM@RRUhayl b&PIRYE DA 23R8 dose form
from abqut 1ny/eye to about 7 ny/eye, from

10 ng/ eye | .
(e-2. 2FRIIFINGT Holtion 19T disBeRsiEE drgPpe gk thesoion, efc.).

[0254]  All patents, patent applications and publications referred to herein are hereby

incorporated herein by reference in their entirety.
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about 1 ng/eye to about 3 ng/eye, or from about 1

ng/ eye to about 2 ng/eye; about 0.1 ng/eye, about 0.3
waubeyes72about 0.5 ng/ eye, about 0.7 ng/eye, abowUSLN08/048487

ng/ eye, about ng/ eye, about 1.2 ny/eye, about 1.5

ng/ eye, about 1.7 ny/eye, about 2 ng/eye, about 2.2

ng/ eye, about 2.5 ng/eye, about 2.7 ng/eye, about 3

ng/ eye, about 3.2 ny/eye, about 3.5 ng/eye, about 3

ng/ eye, about ng/ eye, about 4.5 ny/eye, about 5

ng/ eye, about 5.5 ny/eye, about 6 ng/eye, about 6.5

ny/ eye, about ny/ eye, abB&WAMPLESng/ eye, about 8

/ eye, about 8.5 ng/eye, about 9 ngy/eye, about 9.5
F@?k@g&, dbe present inyemsiom is fiyther déeribedyidyeferabaruto thd following

e e sy B PR LS B B .

dose at a particular admnistration is 0.05 ng/eye to
about 1 ng/eye. [0239] In particular enbodinents, the

Materiald daily dose is fromabout 0.01 ng/eye to about
7.5 ng/eye per day. For exanple, twice daily

aqops6] St Unldso Bttrwibe $R&d0theldhemidiioma Hnblrpate WS dt | oughout the
Yy

E agout 3. 75, ng/ eye. In ot hers, _For exanple, twce dail
XampigRWere pbiatieg frase cormsnszciak suppliers &5 seagent gudegndysediwithout further
purifiedtied! 0.5 ng/eye. In sone enbodi nents, the total daily
dose is fromabout 0.1 ng/eye to about 3 ng/eye per
dm/% Ln &iher Fnb_odi ments, the total daily dose is
f 1B hpotecamylamine hxdsoghloride US> (Pokigndyetia GhimicahMilan, Italy),

ketambhel BYEGEQ RAPEW, N:CD, NBOARY BICICOMIE tuifd i i ;
g/%k,to about 0, 3 ng/eye: Yn certal nq%lm%gé}i‘lmngﬁgxge)’ sodium EDTA

ny/ ey Cer.
(ethyelqnediagminpireizgarsiatgd aeeiogitiiles faratie aeidpdextragiesierphan, aliphenhydramine,
methaholTOWVEYE usd¢ WA Heibii %u.atéi’?D??pr eci ated by the skilled

artisan, the dose aozfm nistered at a given tine and the

sel ection of the concentration of nmecanylam ne, or
Examplel:nfagenteral Hopmadation g Mecamwlaming eof , shoul d al so
take into_account the volune of formulation that can
be acconmodat ed Aable)d: Nastentierald dation FDY) exanpl e,

' edifetdul e_nay need t o¥aatdvalpred to when

e c amMespinytanige hgtdioshbyrideed t o premat ur e i3tfmaphsLf or
$thwlet Sasbgmeiitloridd salutpat foy injbctjore Mt Qs td maka@Botonic (0.9% NaCl)
addition to a | ower dosage being indicated due to body
vvie' ht and, likely qeneral health, the infant eye wll
a Y

0Iggslac corBgE domnyleigns of snespmylaminp dyfirachisrisei were prepared by
dissolvkilﬁ?@geﬁecaﬁiy@iiﬂinkqxéra%dcﬁnﬁid%ﬁ%ﬁ@hhﬁé AU 985 93081 0.9% sterile
wel | S g an

\ wi.ithin the i1l of the attendl ng physicCli
NaCl igjappearimgiediuin xpametrigflagki diheimixtirghwasghartually stirred at room
tempeta8#6 R0 LARYI O ' - LORnL 8 ;
empetahe vol urrgﬂ‘,3 ofyf or rru? %?%%%Jﬁﬁ%ﬁéﬁeg%%&gerﬁgy@gn )I/n %gear solution.
The pH of theatpbifiors@agidivgedbolid using Na@HeedtHCh enbodi nent s,

the volune of fornulation

Example 2: Ocular Bioavailability Following Intravenous Administration

O~NOIBRWNEFLEFLO

[0259]  This study was designed to model the ocular bioavailability of mecamylamine
when administered systemically. Rabbit eyes are the preferred model for in vivo modeling of
ocular drugs, however, the rabbit is not the subject of choice for modeling oral bioavailability.
However, systemic administration does emulate orally administered mecamylamine to a
reasonable approximation since mecamylamine has rapid absorption and high oral

bioavailability. Therefore, intravenous injection was used to model ocular bioavailability of
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adm ni stered per eye may be from about 10 m to about
500 nL. In certain enbodi nents, the vol une of
woaoimo7st2o on admi ni stered per eye nay be from abowis2008/048487

m to about 1 nL. For exanple, fromabout 10 mM to

about 400 nL, fromabout 10 mM to about 300 nmL, from

about 10 m to about 200 nL, from about 10 m to about

100 nL, fromabout 10 M to about 50 mL, from about 30

m to about 500 nL, from about 30 nl to about 400 mi,

fromabout 30 nl to about 300 nL, fromabout 30 m to
mecarglaming admigistered sivstamdicallyan erder o detrmting 06 deppsifionf

mecmﬁgmrﬁl ot fr or?tﬁ&g?ag H{Seé) %%Fg% Bogt%outtﬁgg&rﬁr éﬂ}a?‘gl r?tr%lgg bgH’g(? ye from the

bloodi to about 80 ml, fromabout 50 Ml to about 70 m,
fromabout 50 i to about 60 nl, from about 60 m to

cotor 003y Bt 0ol ek 9254 8l B 7w v

Zealang) White) rdﬂmgrwejgl@ng‘appmbunatemﬂﬁ kg atdoolitained |ﬁﬂo,rn Kba’ietk Farms

Cros, G, Mgb ol oo preBa e BB e on Espipolg 1 M o dose of
15mg}ﬂqgona$xlnhybreﬂ(3/1m vi infisbaiiss S0Lr alshort ixfiziah ¢Lkir) 80 slmw in€usion (6hr) in

SO TR NTINYIE TR IR L

systenfidQekehse éﬁtﬁm@bauylaaﬁnm to about 800 nl, from about
90 mM to about 900 , about InL about 900m , about

200 ESCHndnte S g T e ——

at 6 tlﬁﬁq‘lﬁnts qheidifosi GOrthin, 2D, ah@”ﬂr A@M& Qillrﬂmmﬁfégtgre 84krificed and

{k;ut 70 : aboyt 6 Eg or. about 50 ni
v1treotﬁ1%n alfisspes gl?rgrcgﬁeqﬁg e Fﬁ't oyt of mesamy faping gdministered
duringl€®8 ihRRIRSVALEHE khi€ tba36d 8h the \Q&@ﬁﬂg{' thE idthidua A8,
ot her factors, the part i cul ar formul ati on used, the
tﬁtﬁ#? of t he |nd|V|duaI adverse sjde effects
ﬁ&?}“z?fma‘a?ﬁsrﬂ étl?%’ﬂrty ning HIesea Inghe Vereagples were

analyz‘ékis‘a@ d&%e&b@ﬂ&m@&s@gﬁlmmﬁé c@d&n’tr&ﬁ(ﬁ{ Mﬁlneé@ﬁ{ylgﬁune in plasma
ted indivi dual Iég to praovide retinal/choroida

e/ 53 uicopaing/iph) fo Frehorhiisipm ara havndndISut ¢ T sancentration of
mecarh Plaffhd¥ndplasntd GIABEY hh d vﬁfefoﬁ§§] ng/@EF %:4h8 %ﬁgﬁnﬁt&?on are shown in FIG.

judgnment ‘of the prescribing physician. Skil
2. The rencennation mmopet ofmecamylapine in the rstindéahovaidaldissies following the
long 11%§1%9%§e WP FIEN UG HERS WFO%%% Qo aYtE&\Nof{he&%a%ma, vitreal, and

t eachi ng FfOVIded hérein sages nay a
retina/gherofehlexels of impgaimylapiing f@mamngmﬁsm [0244] Multiple
doses of the fornulations as described herein may al so

bE)g%ﬂ]n NAS tlsea[fﬁﬂg{]n? g‘oﬂgF i@sdi‘%écg Sé}s{é?rﬁg Elﬂl%ﬁg@%._no% §f the same amount

course o days
of me%ﬁgp@e QJGE eitlegr gepmithgglstt@ a gmmr}cmai {drgeeqaerylaiaine in the plasma

compardd &FthE VBB SthotAY for tBé fonk i IESiRAGhe B2V time point shows an increasing

concentration in the vitreous relative to the plasma concentration. FIG. 3 shows that

mecamylamine, administered systemically, preferentially deposits in the retina/choroid when
administered over a long infusion, with the amount of mecamylamine reaching the

retina/choroid being more than 2-fold greater for the long infusion than for the short infusion.
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every ot her day, once weekly, tw ce weekly, etc. In
certain enbodi nents, the fornul ations are adm ni stered
wdabd7no7stm ce per day or three tinmes per day. PAT/US2006/048487
particul ar enbodi ments, the formnul ations are
adm nistered twice a day or once a day. In sone
enbodi nents, the fornulations are adm ni stered once a
day. In others, twice a day. Kits [0245] Al so provided
are kits for topical ocular adm nistration of the
formul ati ons described herein. [0246] In certain
B epg‘ogpli nts the ts may include a dosage anount of at
xample 9i EggBara eRicaLPrhthalmicSolytionF armuletien
herein. Kits may further conprise suitable packaging
aphd/ or i nstrucIabless: f Isotarie Ophthilemit Fommwatien. Kits
. mpy_al solngredientse a neans for %let.del.)very of the
phMeramglamioaHGlor nul ati on thgreof, such ag.0eg eye
d
S
0

rpyg@@r T OI' The adm ni stratio AOT SOLUEI En% @gﬂ N

3 al 1
= I UI LILILI IIU DUI uLI UIID UQ UCOUI 1T uCcyu \ oy | Ty
J?XW SM ce as describhed herdin and knodf 1E°Bf’flkose of
skill in the art, particular to aid in the

adP6fl st Madapyylasing g drashiaridsy 9 waskissolveé 100 mL of DI water. A 0.9
g welé r&ﬂb&l{tﬁrp&lbﬁdé F’S% Sr%n a@ﬁ@& ok gs?km? {oo&ﬁf(é)the S{)huuon isotonic (0.9%

m ni stration.
NaCl pita). iBvesolutical wasyduan §ilfeoad ubsmghra @2 mpicroot hembusink Hiltehend packaged

formul ati ons described herein. In certain
mderg%?g%@lgf "the pharmaceutical agent(s) may be one or

nore ot her nAChR antagoni st(s). These agents nay be

provided in a separate form or mxed with the
xampderpoBnemration lof Topiasd i Sitav@el:forming Oplithabnis Firmulation

m xi ng does not reduce the effectiveness of either the

har maceutTaideé 4ade SiroGeF-furming Ophthalirikorbaclation ei n

nd i s chmppadiedtl e Wit h t opi cal%asi/vslgtrati on to the
y®lecaingladné JCGlhe kits may include additiomg agents
OGE@T’&ITE@ | ve therapy. For exanpts, agent 50 reduce

oy oo rt o nf the nmoaamed nao
VUI O C CI I C\Jta \w A | CIIC LILR A" Ty ulll TT T

uull wtﬁrnnwn to the skilled antisan as efflgg{”;lve in

the treatment of the conditions described herein.

[ (02665] Th’éeclanwiarwnb HGIESR (2 0gppasgissaved withistirng iori$0 mL DI

waterSI e Qf eCt < gpwﬂﬁxd( gjnﬁ}a%{heﬂtdhs%gr gfl b&@ﬁal% ﬁérﬁﬂh%te{qggcus solution of

mecamgllaeum:t The dispersionrwasThen stirsed fmfZDammutaa;usbg a med’rayncal shaker

(Vorté(ﬁl ﬁ%@ %()fr?ltng&t ‘of Sgrnl Udthg %E&gﬁl;l‘lﬁ@ Folu{égla ggﬁ%lva(? gﬁd a 8?lut10n was
fonnedpt[ihe ablutiion cwas[tﬁatl&]uﬂhbramdmt beom aspparhtudd for@proximately 16 h. The

solutu')x{1 Q)/vgg{hen packagea ungcrer gtér?laetcornlgin%lq i ndividual who suffers

QJ""_"(DQJ'O

[0266] Unless otherwise noted, the gel-forming polymer content (GELRITE®) was
0.6% (w/v).

Example 5: Ocular Bioavailability Following Topical Ocular Administration

[0267] The objective of this study was to determine the pharmacokinetics of
mecamylamine, administered either as an isotonic solution (prepared as in Example 3) or in situ
gel-forming solution (as prepared in Example 4), in the plasma, vitreous humor and retina of the

eyes when applied topically to the surface of the eye.
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fromor is susceptible to the conditions described

herein are provided, conprising a first container
woanprarsizog a dosage anmount of a fornul ati on aBCT/US2006/048487

di scl osed herein, and instructions for use. The

contai ner may be any of those known in the art and

appropriate for storage and delivery of intravenous

fornmul ations. In certain enbodinents the kit further

conprises a second contai ner conprising a

pharmaceutically acceptable carrier, diluent,

ammhnt Ihesmdyfcomppisecpargmﬁp@ 1{Ne#/ grivep; Sorapbis tatap of male NZW

rabbitg Fac% \gelg Siltgsgpggcg(tlgﬁ e?y % dngIn éﬁ%e%?r Sokaagiglgggérna%?Turlock, CA).
Mecatnlgianfine hydimt:hkmsle a&scfoﬁmhlaadds Idesmbredhm Eaampledes and 4 and 100 pL was
ve.treatne t for an i an extend
admmb%?reg%o e%@cefyeaf;g eit g ai)a%sztulge 1%§?iu 19 %1}43 rvbé%tgglc solutlon (group
2) to tBe chfpek SF edchvBekind the BEERd&E ,ey&d/\ﬁ%%ﬁara&dfﬁb’iﬁlﬂﬁe sutface of the eye to
nont hs, 5 nonths, 6 nDnths 7. mont
make gaeleRt 1 POfBF the §rie ?Swa%remdamébe pyic(sae d 2Rk X f% Sgdy design).
For b&RSRSupR| sdokifled Of Hehatkd R %> o Gl Rerd Wethbi2Rvn 4 tith oftftél(one
u

packaged in quantltles sufficient for storage and use

withdyayvab pe evieei Rrs;doser3 Gapihp (wcrifienpd+ Gl 12ph@d= Hh{vaggfigeydir. At all time
pointsS gm%ﬂbf}g Wug%@ §amélg% géhﬁ EQI%JAI% r@%ef(fﬂf L:Wﬁom different

formul ati ons as desc erel age
annnaéﬂ)wceq: cellegtéd indyderfe nhimimizepaimarsl dmmletge-tg gabliveyes. The
klts may al so include nultiple units of the unit dose

0 i K |
7501 [ OBRa Mé’cr. b@hsggg%ﬂam Sitredl osebflorwas collected at 0,

fOfI’TUFatIOHS Inin uni t

30, 6(omirefronrrach mmﬂlwﬂh@mﬁpﬁfm&& arun@ldmyubetﬁﬁ oungtesl Ah3, 6, and 12

hours,aalgycie {r;dsrl pqgs%%al., (goi g‘hé ﬁ?ﬁ\ dach Irgxﬁ | onl nermg; an? br%gaz?tr%l ?lLIId (~100 ub)
(duplipatt ea?rhple qaﬂy andsach pivhé paht)dhﬁn aradldmdmhl ariinaby) svereédlleced. All

remalﬁuﬁgtaﬁ%{elel?ln g%gae $ ner %{\g{&gﬁor 3 elT tﬁ-ﬁ&)eo:ﬁlpaévg Vﬁ{reeguesrﬁlﬂg collected. The

bloodivigeblleated irfo hu&ﬁdwﬁexdas@dméa@dsdaxﬁxh BIEf A126 REA-cogihlRsY.
fO||0MAng Exanples however, these Exanples are not

ng SC th resent..i nvention Is.
| O SSRGS Bt S Stk o fispvitreous and
retina r(magﬁmgsmdﬁaa) Rrogetdd. tTR &d@mhaasmbne@&i ahmaﬂhmﬁlged to
i al, suppliers as,reagent grade and

ed
separa‘xf &qéﬁgs%: }I‘FePlaf)‘BF 1§ sepasates] from tge red cell pellet and both were frozen at —
80°C individually for each time point.

[0271] Plasma, red cell pellet, vitreous (entire vitreous collected upon rabbit sacrifice,
but split into two aliquots) and retina, including choroid, samples were frozen in liquid N,. The
plasma and the retina (including choroid) were stored at -80°C and, when shipped for analysis,

were packaged with dry ice to prevent decomposition of the samples.

[0272] During the vitreous fluid tapping and blood collection periods, rabbits were
lightly sedated with a Ketamine/Xylazine mixture to minimize discomfort and to facilitate the
procedures. The plasma and fluid were immediately placed into labeled Eppendorf® tubes and
frozen at —80°C. Samples were maintained at —80°C until packaged with dry ice and shipped for

analysis.
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[0257] Mecanyl am ne hydrochl oride USP (Poli Industria
Chimca, Mlan, Italy), ketam ne, xylazine,
WOeBLMRIOTER0 ), NaCl, NaOH, HC , DMSO (di net hyl suPEoMISR®y/048487
sodi um EDTA (et hyel enedi am netretraacetate),
acetonitrile, formc acid, dextronethorphan,
di phenhydram ne, nethanol. Water used was dei oni zed
water (D). Exanple 1: Parenteral Fornul ation of
Mecanyl am ne [ 0258] Parenteral formul ations of

rrecarTyI am ne hydrochl oride were prepared by dissolving
| g—necanyl ami ne hydrochl I.ablﬁﬁu& d)(/\B_ELﬁn wder) and

3: " ovn@dalst priape [NaCl in A ' .
val (ﬁﬁeﬂrrl c Nd.ask| (mme |nbaarifice |je &% nﬁﬁ?y s’{alrll? ?‘er%j ayecrifice
rqonit eppedlatoR e| Wnso | rﬁhaimylaiﬁnelop,om&er Was6, 12 24 h
cqup2et gl 01d@% 0| 0280 riesifl hinng” §8h _208) Mar 5oBuG,ilen.|  24h

The pH of the solution was adjusted to 7.4 using NaOH

and HO . Exanple 2: Ccular Bioavailability Follow ng
Exaniplt 68\Samwple PMdparitidn’ at i on [ 0259] This study was

desi gned to nodel the ocul ar bioavailability of
Plasmoremd Witkcaos Senpib Erepachizioni St ered system cally. Rabbit

CHGFTS & A D8 RLE oo il 10 (U050 v
preparsfd agidoisee as the wouddng sﬁgndnrcéto prioduesfheablibratipn st;dovlsde for quantification
of the%éééaﬁ{gl oﬂlte%tt Ex?‘frér%hs%&?%le% r&ﬁl@étgd giﬁééc}ﬁbed above. Calibration

m ni’s maca
standzndp mexeé mpmd byi mhmngehaﬁﬁl xag‘nde sﬂaaéard dpindi0@bsoppsimarto 5 pg/mL (5

o) vai l.abilit travenous
L+ 85503 Fn YRng OB i RObMar S By ARG BiAT 2p p i Fyfostmylamine
concenfraecxanf/tamn@enadm ni stered systemcally, in order to
determ ne the dep03|t| on of necanylamne to the

L {
T T R ——
and vﬁtela)dy studypampled vizreg preppted(feaHIR LE-injectidn hylpredipititiigad ) uL of plasma

ORI R TR

and 50 'ﬁgfdlD@Kdlﬁiiehhych%@{B/dsaﬁieﬁﬁal sfndbiden Foﬂbﬁ’ﬁ@'cﬁ:ﬂtﬁigatmn at 6000g for
descrijbed in Exa at a dose of :

30 migef ybod gach %lnemﬂtar}t mmqﬂ&ﬁﬁda‘glth 0 eLloof'@%égfpnnm%d Brivater.

(I'hr) or slow infusion (6hr) in rabbits sedated by
Rennwﬁtmﬁormgmy}blazir@pam%hh the slow infusion intended to

ng%‘}ﬁ] ¢ o%ta lﬁqu s%gwiee@l&c{eﬁ:vg%%g?lgfxﬁc{e r&s?l%%%%e(%n% 1 pL of water
was addflgd pm-dng bﬁ‘es&ue\f/ellwwd bjfl dx amlrurms (Gelatweetopmtaxt) ®f ice-cold Internal
ours, al,l

Standgrdesrpg}lts or\iNgacgt nétgﬁ cfdn(t:aelamg ng/mL of deA&ome orphan and 50 ng/mL of

diphenhydramine). Samples were homogenized using an electric rotor/stator-type homogenizer

(Tissue Tearor). Following homogenization, a 200 pL aliquot of each homogenate was then
centrifuged and diluted as described above. The samples were analyzed using LC/MS/MS and

quantified using the calibration standards prepared in plasma as described above.

LC/MS/MS conditions:

HPLC: Shimadzu VP System

- Mobile Phase: 0.2% formic acid in water (A) and 0.18% formic acid in methanol (B)
Column: 2 x 10 mm Higgins Phalanx C18 guard cartridge

Injection Volume: 100 pl

Gradient: 5-95% B in 2 minutes after a 0.5 minute wash

Flow Rate: 400 pul/min
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vitreous and retinal tissues were collected. The total
anount of necanyl am ne adm ni stered during each
wonbargrenowas t he sanme, based on the wei ght of PCNAIS2006/048487
i ndi vidual rabbit. [0262] The concentrations of
mecanyl am ne present in the various sanples were
anal yzed as described in Exanple 6, below The
concentration of mecanylamne in plasma (ng/nL) and
vitreous (ng/nL) for the short infusion are shown in
EIG 1. The c?ncentration of mecanyl am ne in ﬁlasna
Mass Spegtramreter; Anplicd EHosystemyMDS $GIEX P 3099 (Applied Bipsystems Inc.,
FremadwMin FIG 2. The concentration amount of
Interfagee Apghodemerray EEShHat 4@2°Gal / chor oi dal ti ssues
POlaﬂF)b'IHOéWVﬁgOlihe | ong infusion are showmn in FIG 3, while
Ql/Q¥ias: 4A681261%7 .2 fardvipeanidemitgf t he pl asma, vitreal, and
r et i na/286&Y A2 fendipberdfy domomey(raemakstindardhe | ong
i nf usi @72.1/DZ63forA3extonagharnphari (Thteonal Stegdlard) and 2,
system c adm nistration of the sanme anount of
DosingSotmidratnaigsiover either period |leads to a greater

R 9SSBT 06 s 0 5T AIP2A G 8 05 .

workipg standard ddescribed aboved siengdidand ¢ rib 180 oo DMSIhy volume. These

-yl & ' | asma _concent.rati on. Fl 3 .
solutigh e B R A bl AR AR T R BETER 1580 fPicy e doncentration
of megaraylemam inathé dostegpdwtidns was calvmlated rebativeltonid shevdifiplamine reference

adm nj red over-a long infusion, with the anmount of
Standarrreé%ﬁyl\?éa ne reaching the retina/choroid being nore

than 2-fold greater for the long infusion than for the
Resulishort infusion. Exanple 3 : Preparation of Topical

Opi7q! Mirfe SRlkbihdi O strRiH, di¢ | a3 ?ﬁh % i

§ Mrhe I1 s ,?%% ?:grﬁgl%?/% a?l\id\?l?g\?gegte cytes and vitreous

Qoht hal m ¢ Fornul ation |ng
study saseplay werd prepased for PHCNafiction endjaiBily&tlt ey DIy 1 1 (e métina study

h e - : ' SP was .di ssal ved.
samplgo G pripEATHATE R UG GF Ml et bE i RE R Fian standras
and Q@emamtphesy on My S Wl hddasing sdlumiprisoverakeallyhad s@lcutrefnwith the retina
Sampl%§0t onic (0.9% NaC wv). The solution was then
I'ltered through a 0.2 mcron nenbrane filter and
packaged under sterile conditions. Exanple 4:
PI02781 at Dgrheohydiapiineaivas nsedi as wheGaterhalr svmbprdadd Sshrdatibration curve

was ﬁElg%ﬂ%% P%%g %g&:%?ilorel. /éat:npie% v§1|ﬂt1 ) cc%eéeh rggcr)]ril leuqulg(tnpea%dgocng/mL were re-

analyzed by injecting 1/10 the original injection volume to get the analyte peak on scale.

[0279] The data from the topical administration studies presented in Example 5 and
analyzed as described in Example 6 are presented in Figs. 4A, 5A-B, and 6A-B.

[0280] From a comparison of Figs. 4A, 4B and 5A it is apparent that administration of
mecamylamine HCI via systemic administration results in greater relative amounts of
mecamylamine appearing in plasma compared to the amount appearing in the; retina/choroid,
when compared to the relative amounts appearing when mecamylamine is administered topically
(either as a solution or as a in situ gel-forming solution). Quite unexpectedly the ratio of
mecamylamine (ng/g) present in retinal/choroidal tissue to the mecamylamine concentration in
plasma (ng/mL) is at least about 40-fold greater for topical administration compared to systemic

administration. Thus, for a given dose of mecamylamine administered topically, far less
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Ingredient % (w./vol.) Mecanylam ne HO 2.0g
CELRITE(r) 0.6g DI Water 100l [0265] Mecanyl am ne HC
w3 7(025@y) was di ssolved with stirring in 100PaiL/uS006/048487
water. The GELRI TE(r) powder (0.6 g) was then
di spersed by shaking in the aqueous sol ution of
nmecanyl am ne. The di spersion was then stirred for 20
m nut es using a nechani cal shaker (Vortex). After 20
m nutes of stirring the GELRI TE(r) sol ution dissol ved
angqmP sol ution was formed. The sol ution was then )
mec ing itlegrear ip espleanp eompared to the rgppy/eherrid andthega therapeutic

dose fan ﬂg‘@ch%ijeﬁt\inﬁ{bu‘fvﬁﬁe éﬁ@&fwgﬁ&?&ﬁéﬁgﬁéedzd&f% the administration of

conditions. [0266] Unless otherw se note

mecagwlamigenilig dgtel ajsreshovothebhe 1@l ¢ me¢aryylanwise Pre6dt in the erythrocytes

I Y ol 1 ow n
(red %Yé)(?’ %:eé swa&l%gla% Sc{%%n %a%"fle ?rbcﬁé%{rlg.lth& tﬁ Jnéeé: gdl’%lfle in the
systemfy @r@ﬂaﬂw haa ot beemtequmtered irh’fhe pedbladakilneThasthefconcentration of
S)’Stembﬁ %??lga F}?F%lagfagaﬂ% ! elﬁeea%%gequ;ql}:erlg‘ﬁe ngﬁn:qsogltrg(ﬂ{)l%od cells) relative to
oculagaksukde\mlmg ssq:trisingcm 1c(vaamp tm@dhamamk@eﬁécts hs&ocmted with
. r eous and % a of th es

systergb efqonélﬁls trgBPx& 9 Wc:«pay ng (-4 agé! t b?ﬁzéperlenced by
indivigiualdywieamditistbred Gleavpigal(duti %lﬁkiﬂatl&srcﬁtiﬂééaﬁlfkﬁhﬂe)locally via the

of male NZWrabbits each wei ghing approxi mately 2-3
€¥€. and obtai ned from Kral ek Farns (Turlock, CA).

Mecanyl am ne hydrochloride was formul ated as descri bed

I r[OBGé]rrp lAeRiitforalg, forantbtibd®Mhe WaSarA@ahthSALL Rbidalin situ gel-forming
situ gelling solution (group

t he
SO ORI S SRR A i

retina@@hdroRMBLi SN, Wi akatib 8t BhirstidrSo SRR 18Gkidd 1ﬁ%ﬁﬁlﬁhh0rmdal tissue
surface of the eye to nake a pocket to €nsure

(ng/g)tgrthe megamylagyne perogniation in pipgma(neg/med bemgist éeast ghgut 450:1 for the
in sintk1 AL s%mtron':%etf@fahvg Eﬁbs forAHR l\}gﬂoﬁg fotrﬂl%llatlons and routes of

vitreous (>0.1 nl) were w thdrawn at trme

admn{lﬁnaémarmnbamd brlewdpdpblefr.e- dose, 30 nin,
1(sacrifice), 3, 6, 12, and 24 (sacrifice) hr. At all
time points, only duplicafygpydgreous fluid sanples
(each coming fromdifferent eye fromdifferent

anFomiwgtiogDelivar [Reatteed | N of deRati®oftdcBhiE&ihedfiméddnylamine in
damage to rabbit eyes. [0269] rBfimb@dhbeidd)tiRswd(ngh): Soncentration of
m) and intra-vitreal fluid (~0.1 sik}aniflamiedid Hedresl(ng/mL)

atLéhg i.v. Infusion (systemic) ~1.4:1t0~2.1:1
Isotonic Ophthalmology Solution (topical) ~81.8:1 to ~204:1
In situ Gel-forming Solution (topical) ~497:1 to ~39900:1

Example 7: Single- and Multiple-dose Rabbit Ocular Pharmacokinetics

[0282] Dutch-belted male rabbits (Covance, Denver, PA) aged 2.5 to 4.5 months and
with weights of 1.5 to 2.5 kg were given a 3% solution of mecamylamine hydrochloride
(polymer-free solution) by ocular instillation either. as a single dose or 6 doses (50 microliters
per dose), approximately 1.5 hours apart. Serial blood samples (approximately 0.5 mL each)
were collected by direct venipuncture from a marginal ear vein into a blood collection tube
containing EDTA as anticoagulant from various animal groups at 0.5 hours post dose, 2 hours

post dose. A terminal blood sample was obtained from all animals just prior to euthanasia.
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30, 60 mn fromeach animal with sacrifice for 2
ani mal s/ group at 60 mnutes. At 3, 6, and 12 hours,
wohkoewod7fao pl asma, (~2 m) from each remai ni ngPamiusaios/048487
and intravitreal fluid, (-100 m) (duplicate sanple
only at each tinme point) from 2 additional animals,
were collected. Al remaining animals were sacrificed
at 24 hours with both blood and vitreous fluid
col l ected. The bl ood was collected into mcrotainer
t ubes using sodi um EDTA as anti-coagul ant. [0270] At
Animelstwrze egihanizedil e3 oo hpursrefier admanistmation afidhe dsmcsoldtione dcular tissues

e T PSSR A Balir o 9 ehoror0) vere

centrifuged to separate the plasma. The plasma is
sdP283t edhe congenitratipr df m@bamplakniec impidsm@ahd weuler tissues was

meam{.r%% §§f1?1g %]n aLanglg)/r&eé ] Ch-F/ | dua efélr%be(c)irm ge ﬁ? lps are presented in

TablevA.t r eous col | ected upon rabbl t sacri f| ce but spl it
into two aliquots) and retina, including choroid,

éﬁ%!@%{)}lﬁﬁéﬁtﬁ%ﬁﬁé %(ri:‘ r11\J(1)chm!l gmme m 08 %ﬁ%g%ﬂg‘nog%ng Ocular

ISsue
r ol were store

when shi ppedn$tillatinasf/3VsSolwtne of Méapedamibh HEly i ce

ta ¥ avent rlnr\nmancl tiaon of t hn Q&nml 2s L. 077’)] Duri ng
the vitreous f|l uid t aff tadase col | dct Mywltiple dose(6X7/day)
Tispee¢ i ods, rabbilt sTiwee{li ghiM y Medtat edSTWth a N Mean  STD
Ket ani ne/ Xyl adi né#nhi xtlure to nininize disdonfort and
Aquevisdoiriort at e |t he progedubes. 249 pl &8a gnd 6l ui 3423 1080
were inmedi atgly pBacgd i Bto |&el ed Sipendd¥D (r) ND ND
tubes and frozZen a6 -80 O€. Sahpl es v0e nuiMDai nedNIat ND
Conffdcfifa unti|l gackapged|w tbd dryosxe agmboshi[pped fonooos 5299
anal ysis. Tabl g 5: $tud Degi nsgmnpl 3038 Janwbe ND ND
Preparati on Pllasmagand Vi §r eoups4Sanpras2Pr gpagpt i onND ND
ColdZg 3] A 0.5 g/ N STQCK gF nep@Ry! agnine hyar@cm BEETE 33054
USP in DMSO wgs prgpafed gnd usf@d asgisee orkpngd wNp ND
standard to producg the cali bﬁgsison :gsqqda pf or ~ND ND
I bdl.l Ofl UI rejirec Ilyl e C =TTt I ITvarl
ﬁfgaﬁw{l%ﬂs col | edt ed ;s descgi be% 6{; [ brﬁfgl on %g 15\?3
st andards werg prepar ¢d bg di d_ng '51\'fB/”‘- ND
IIU(J.I J. IIIJ.UU 1 ILU I ALITAA LI
Im?gg Hen di | utl ng ?urEher @g 9 bﬁ-folg% 22N61§4
L e s U AR
"(CI:) sarrpl es, |and §I asma, 8eryt h;r8 cyte ND ND D
6 8 31 ND ND ND
Optic Nerve - 1 6 706 6 504 519
3 8 441 ND ND ND
6 8 178 ND ND ND
Retina/choroid 1 6 510 6 2572 1933
3 8 171 ND ND ND
6 8 420 ND ND ND
Sclera/Anterior 1 6 4738 6 13372 2782
3 8 5303 ND ND ND
6 8 3230 ND ND ND
Sclera/Posterior 1 6 4457 6 3378 2019
3 8 2853 ND ND ND
6 8 949 ND ND ND
Vitreous 1 6 251 6 202 163
3 8 60 ND ND ND




and vitreous study sanples were prepared for HPLC

injection by precipitating 50 nL of plasm with 3x
woabarres20 150 nl) of ice-cold acetonitril e conParmiSme/048487

100 ng/ nL of dextromethorphan and 50 ng/ niL of

di phenhydram ne as internal standards. Foll ow ng

centrifugation at 6000 for 30 mn, 40 nL of each

supernatant was diluted with 200 nL of 0.2%formc

acid in water. Retinal/Choroid Sanple Preparation

[0275] FEach tissie sapple collected was wei ghed

Fol | owi ng wei ghing, 1 nL_of Siaglerdosas adde d_prltiply dose(6X/day)
Tissussue fol | ongdd Bimé8x [vol uves Mean at iIS/EDt Q wat &) Mean STD

i ce-col d Internawﬁstaadard Sol ution (acetgnitrile

contai ning 100 ng/él of dextromet hor plan andNBO ngNIh ND
Pid3ngdl phenhydr am nej. panpges werg hompgeni[zed3usi ng4an 16

el ectric rotor|f/stagor{typg honogeni zerys( Ti|syp ND ND

Tearor). Follgw ngg hor[mgeal zation, a 2Q0 nlyabi quotyef ND

adS

cacCll Nnonogceriat € Was U TerTl LTEII[ o

[ 81 analyzed usi ng
Multl@?@é gﬁﬁﬁ%ﬁgﬁgﬁfﬁ W& tal i brat i on
Stan

ards prepared in plasna as descri bed above

d HRLC. . Shi.nadzu V| S Mobi
i OMERA 4R ek o D Ferleaions SEtin to posterior of
the rablblt dydsn MetohsaklledB) inCrjudoils hitnor \iz&el’mpfdimaﬁﬁy Phetogno ng/mL and

car ction Vo
in the G PO aved g b 4 51 O PR ERRent PO 18 P pfherdosings
Concdrit@tiofmatciaidtdOnigh /tlﬂbﬁgﬁﬁﬁa s‘ﬁpﬁﬁﬁrrs%ﬂﬁirgﬂlnmmtﬁ@ly little mecamylamine
Bi osyst ens/ MDS_SClI EXAPI 3000 (Applied Bi o%yst ens
was sgendpig vitepys. | Blegme rvesls w*ers%wn@pﬁwr deEOqe/ m@o)rctess When
examiRed &Holy aft?rQﬂl& ddse8) a%écgg‘n)llgﬂﬁhe éo@écl%éa%%ﬁ it thdfetina/choroid was
Mecap ayl ami ne 256.2/167.2 for D phe hydram ne
ﬁve-fqlriﬁhaém singla dargarldipreywas aqmqgcczmﬂdatwmeswn dmequeonp humor and blood,

but nog'xh R ﬂ{en\ﬁ{re?cﬁa %ﬂ%rd 2;[”}@(}3{15] 9r ﬁﬁ flb&%k% gé%cég&at&grp igﬁ'gL retina/choroid

mecany! anal he dosi ng so
to the pBlsynaams hible (37-3470§). ni.

!

[0285] Topical ocular administration of the mecamylamine formulation was well

tolerated in the rabbits and no adverse clinical signs were observed following administration.

Example 8: Single Ocular Dose Drug Distribution in Rabbits

[0286] A single dose of a polymer-free solution, gellan gum formulation and
hypromellose formulation containing 3% mecamylamine hydrochloride, was instilled in the eyes
of rabbits (Dutch-belted male rabbits (Covance, Denver, PA) minimum age 2 months and with
weights of 1.6 to 1.8 kg). Two animals were euthanized 30 minutes, 1 hour or 3 hours after

dosing.

[0287] Samples of blood and ocular tissue (obtained as described in previous
examples) were analyzed for mecamylamine concentration using an LC MS/MS method up to 3

hours after dosing. Results are summarized in the Table 8.
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wor ki ng standard (described above) were diluted 1 in
100 into DVBSO by vol une. These sol utions were anal yzed
wopoz@788H M5 usi ng the conditions |isted aboveramnastive 048487
concentration of nmecanylanmine in the dose sol utions
was cal cul ated relative to the necanyl am ne reference

standard i n BMSO.
st andar ds,

ect| on and anal

QC sanpl es,
vitreous study sanpl es were prepared for

Tabéea

Resul t s:

and pl asma,

HPLC

yzed on Day 1. The retina_stud

[0277] The calibration
eryt hrocyt es and
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Coancgpiratipn grt’&amyé?mm(eg(m ngig) %@‘eéﬁﬁ}“}ﬁiﬂﬂl‘ls of rabbits
ﬁxllswgng\mwglhece rmﬁgpf 3o BrenmERy marﬂctg@ nglwme@sfree solution
LnZl,iﬂ ,,:,m,. I‘II..C UUbI II%DUI(ELF YT VWL T ATl |mean STD

‘ﬁﬁ@ﬂﬁ?é?ﬁﬂﬁne wis useft as |t he |nf%rnEI s@gﬁ%ard and' 223
gach calibration ¢urve s flit usi power 3P4Yr egsi on.706
Qanples with a copcentraBiod val ue @holve 50880 nglm 295
Vb @yrrctiigal yzed by inj@8ting 1/10 4 he| or il§bhdl 9089
ilnjection volume {o get idhe |anal yte& pepk di488al ¢. 7702
[|0279] The data fiom the3togdi cal adm n} st #86Vdn 11568
qtdetinegs presented|i n Ex@dfpl @ 5 and 4anal yz@88425 24955
described in Exanple 6 ale presented ip Fi3g0004A| S5AMB45
gnd 6A-B. [0280] From a Bongari son 4of Fi gR4672%, 4B arcfol
Y AmtkaocalappaeRnt |t hat @dm ni stratigon pf magasyl am ne29g
HCl via systemic @dmnistratlion resultp inlggyatEr 8516
rlel ati ve anmounts ¢f necapyl gm ne appeali ng3gHo pl asma 4377
QaPRATIBE} Boy 1€ afrount @ppegring 1y ThE — 67250 41732
rleti na/ choroid, when conpargd to the rel akigygyampuntfesg
eppearlng when neFanyIaane i's adwunls erg§76@p|(allynwz
((:er BT as—d SOt ufT o aS [ TIT STgttr t:l-ljggllmj 96
golution). Quite yinexpec edlly the Qatlo of 51
necanylanine (ng/ @) presgnt in retunal chorg&?al 97
tH-sste—to—the—recpmHan-fe—gencenrtratph— aSHe
(In ?%?ﬁﬁ "Y€ at |east abo Q- f ol ?g toplca9549
gdm ni strati on cofpared qyste ni s{3&tipn. 2178
Thus—fora given| B3t efed 7419
t|ptgiohgroidar | ebsmecdyl arfi ne wi 14 appeaf9%h the 4224
4l asma conpared tp the rétina/chordid pnd PR%% a 6960
tlher apeuti ¢ dose ¢an be 5ch| eved t th8l%j de 519
at4rdeia wsieran expbriencdd dyring t He aldni AP360 at { on G590
rrecanyl ami ne. The|data also|show t Hat [t helBai®l s|of 2955
nmecanyl ami ne present in 8helerythrdcyties (8 bl pod 3096
qdsgyioansdlerdne pl apsma .8 cgnpar ablde, | ndi 8493 ng|t hat7761
tthe nmecanyl am ne |n the $ystlem c cidrcul ati 6#9%has| not 4178
heen sequestered (n the Bed|bl ood dell|s. Th888t he¢ 2384
qaripesus at | on of 0.5 4 231 211

1 4 116 49

3 4 46 12
Plasma 0.5 6 35 23

1 2 18 3

2 2 37 44

3 2 0 0
[0288] Mecamylamine administered as the polymer-free solution was found in high

concentrations moving anteriorly. to posteriorly in the eye. Mea;n peak levels in aqueous humor
were approximately 7700 to 9100 ng/mL, and in the retina/choroid were 5000 to 11300 ng/mL

measured between 30 minutes to 3 hours after dosing. Concentrations remained high through




system c | evel s of necanyl am ne (as neasured by either

plasma or red blood cells) relative to ocular tissue
woOevwlgsize surprisingly | ow and indi cates that PCNAIS2006/048487

adverse effects associated with systemc

adm ni stration of nmecanylamne (e.g., CNS effects,

etc.) should not be experienced by individuals when

adm ni stered the topical ocular formulations of

necanylanine IocaIIy via the eye. [0281] Additionally,

forrrula pgl the nmecanylam ne as a topical in situ
the thege hopigs BBLR\?%HV%%I%H@%WW eras gfende thelgns and the

v1treof1§VPfa§QlaYe\Q?§'\;vé&'19W Ngh aﬁ%ragc&% I orsst t he
retinal/choroidal tissue, wth ar

concentration of mecanylamne in ret| naI /chor0| dal
t 1889 ( Abr giearunderrhenarde (A HR) veas selsulated wsinga tiapezoidal rule on a

popmm&%ﬁa%métxchﬂs @et Télﬁ@@?l #ho foa.égi%bﬂ% n&&?mﬁfpamme into the
-form ng ere ative anbunts
retlna:{CherW@wa@ g5 ‘ﬁ‘bngfgl'hlt Wmammmmd @s thef padymenirst seltition

are t abul ated bel ow i n Tabl e 6. TabI e 6 Exanple 7:

n'gc oéﬁﬂ%w éjf;p E?g;@%%ﬁa@%e & %J’g éls a gg%ilcetllsocular formulation

Penetl'@@d\lhﬁ cxe, afed meashed fg)poatpeidr ok dfshelefe -Hpelﬂmlaps ﬂ:mhghi 4 $cleral route.
' ver e | ve of
The s RoReutoimol fa e ST YT 0 e fyPagputer o

systengic l1|¢\a:ls washighl| &d mfetgllsslues axza)Se duﬁnglgiee:odmee)fohe §tudpses
(50 mcroliters per dose) approxi mately 1. 5 hour s

TabledH2 eca%%llaﬂh?? Aq;?é 4 CP]? ﬂ?&@é 9«%&%«{”}2@% §1 g? ﬂ‘c lar Instlllatlon of

3% g OS50S Kb o3 VRO REl o o easwmytamine

(“g’mgahggrﬁm gB¥Was anticoagul ant from various ani mal

t-0 5 hours past _dose 2 hours post dose. A

fii¥ nal bl ood| sanpl dU@Bs obt ai ned W al | ani mal sAUC

just prior to eutehamérdréali mal s (Gellar Gatani zed {HP3C)
Aqudusbunoraf t er adni ni7§0r ati ¢n of th&680ug sol ution.7355
Conjhpetivai ssues| (| i st e@6224 Tablle 7) vS001»bt ai ned aft1er398
@onkanasi a. [0R83] THa1sehcentrati on 1af72srecanyl ami nE13938
Extrgwicakmemwasold pcul ar Ri1s3ves \Wwas neasygsed using an 133236

| Idsidilargbldpd ap descridBerl i n Exanpl e15938%esul t s arej14813
Immssented in Thble 7. Tapte 7] Concentigati on of 1064
OptiaNghanm ne i h Tissues4nd Rali)bi ts Fabbegi ng Ccul ar 11515
RétitaiChabidon of 3%Sol uyipm of | Mecanyligmysne HC Ml ti plgos
Ametiofsadera 6 t| mes pepgd@y at |hourly signsg@rvals. ND 35790
Psteritp R€lera 12620 29363 23638
Vitreous humor 266 552 335

Calculated using trapezoidal rule on population values

Example 9: Distribution of Mecamylamine into Ocular Tissue of Rabbits Following
Intravenous Administration

[0291] Mecamylamine was administered intravenously to male New Zealand white
rabbits (approximately 2.5-3kg (Kralek Frams, Turlock, CA)) at a dose of 15mg/kg (dissolved in
sterile 0.9% NaCl for injection) over either over 60 minutes or 6 hours. Drug concentrations
were measured as described previously at different time points in the plasma, the vitreous and at
6 hours in the retina-choroid tissue. For both groups, the vitreous (>0.1 mL) was withdrawn at 8

time points, with each animal being sampled no more than twice in total: pre-dose, 5 minutes, 15
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[0284] Mecanyl am ne was found in high concentrations
fromanterior to posterior of the rabbit eyes. Mean
woeealk/07erel s i n aqueous hunor were approxi mat ePgTAS006/048487
920 ng/m., and in the retina/choroid were 171 to 510
ng/g in tissue 1 hour to 6 hours after dosing.
Concentrations remai ned high through the six hours of
sanpling. Relatively little nmecanyl am ne was seen in
the vitreous. Plasma | evels were | owon the order of
. 50 _ng/nL or_|ess n exam ned lhour after 6 hourly
minutgg, é@énmé‘“‘ﬁeba?nﬂb %’P{-%AE Ol CErtl NP HRINtH opfetwo vitreous samples were
conecie%t ih 02461110 minfinioB pald URE dhdbetH b eyeb NGl BrfifliaRee with IACUC
here was sone accumul ati on seen in aqueous hunor and
guldebm?o &lasya samgries Ware #eo ¢ollected s thrusapre 8 time paiptsoprgfdose, 5 minutes,

5 iRCHR IS, ORI Yl L AL cac i o

At 6 hauirs, ﬂlesmmaalsomerofsactrifecedemdm witienes it retinatchorvideissue were collected

rabbi t d no.a se clinic
from i, ERUEA el ot S ety RS RrSigf g stuay.
BloloﬁcaISIan@[l@s for tHismstubp mr@megyiadsismgmt LOMBMBahdthdd (see Example 6)
. 0286]. A sin Ia ose f a ymer-free sol ution,
with %ISFVFE\JA‘“Q&‘?F:‘% BRHEHSR S :q a‘ﬁ%gﬂypr orel | ose fornul ation
cont ai ni ng 3% necanyl am ne hydrochl ori de, was
i (B29R2] | eResuitstdfamelyss offdrugbdyicestritin inlthb eldsed ar@kleown below in
Table 1Bbblts (Covance, Denver, PA) mninmum age 2 nonths and
wth weights of 1.6 to 1.8 kg). Two aninmals were
eut hani zed 30 m nutes, 1 hour or 3 hours after dosing.
Tabl¢ 008 UonSamiyhtion of nbéwwlmmmmharplas'm of r{lfiitofolled imgintravenous
descri bed i n preinfusorexfimecaaylawminge (agahlyed f or
mecanyl anj ne concentration usi Ggeap LC M5/ M5 method up

to B hours alECISGReMRE i JRgHH tS]ar e]lﬁ?@’@in 9.6 A€

Tabl ¢753,, TAOT Oy B COfyeR/ T al i O nqqany S (07 S

O_I‘ 1 Q) T TRE ITSSYES TMUTS 0 lbIUI d)kuga

si ngh& ocular6dose5g§O %re IaT1ne

pol ymer-firee goluthggg 028 igib 1nyl%p1ne (plsteggd

as 1%[2 po Iyrre% free4§ggut| op4§/vas fou E lgql
[ in

cong gntr |onE 7@nt ster
eye Nban ea Ieve i.n a
aép. P plsn ad ,n fﬁaﬂwo 115

retinal/choroid were 5000 to 11300 n /rrL measur ed ) .
bHZREEn 46 sxpsrith Plasmradeyels sovigd @hlgassp% mean concentration with the

mfus1&98f71ﬁ8tdﬁ'§§ bA% SRR} péashbdddipdr-&d %Qtl&?ge'f BERSA bf—’ﬁ'ﬁ f’né’/‘;nL vs. 717

ling. Relatively little mecanyl am ne was see

ng/mlpp Feploleyelieretiesry Pithin:s Boprsauith theshertsr pesiad, biygreas shey were
relativeREcAER8E o®dr (RO ld?&ém—nf&’srloﬁ f&%od.[ 0289] The

area-under-the-curve (AUC) was cal cul ated using a

trapezoidal rule on a o .
[0294] Results of analysis of drug concentration in the vitreous humor are shown

below in Table 11.
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popul ati on pharmacoki netic basis (see Table 9). The
bi oavai l ability of necanylam ne into the
woebiasehor oi d was ~7500 ng/ g"hr when adm ni sSPETAS2@S/048487
the polyner-free solution. [0290] Thus, it appears
t hat necanyl am ne delivered as a topical ocular
formul ati on penetrated the eye, and reached the
posterior pole of the eye-perhaps through a scleral
route. The system c bioavailability fromthe ocul ar
route was low, and the ratio of intraocular to
system c |levels was high. No safety issues arose
Tadig 11igConeertuatior oH mecmmybtme. in The Virérus ivboanyf eatibits following
AUC i n Rabbi infrasewes inbisiovwihgeeabylagliee Quog/ndr)
Instillation of 3% solutions (polyner-free, gellan gum
and hypro*rel lose) of necanyl amgyg,p!C (ng/ nL"hour or

ng/ 9" hour ) Corpe BT REKISLAT hF _apez_o!ijy /R iv. 6 hr
poptlﬁ{,;‘pw VR UES By pT e "I SUTTRUTTON fioy, Std

MecqdmyTamfme KimtoCc —1rs Regpbrt=— gt oW 1Tg
Intreg{@nms Adm ni Sy?@gl on 5251] l\/b rryl amsge lig

adm rii'st efed ibntra gsl y Zeal V\,hl t
rabbist s (ppprgxi mat 2. 5- 3Ky (hr al Fr a? Tur | ogﬁ
CA) ) 4at a dos§g of 1§ ] 5 ved Jn st Ie O ?

ver Omn

NaCI(6for njﬁt|on) 7
h F—EORG

p?@x}? othe diftgrential ?aé‘ﬂé‘ﬁ f12¢ PRESTOYP ﬁ?%eqt%ﬂneﬁésw mmgt he
vitreous_and at 6 hours in the retina-choroid tissue.

F80295%dt h Mpstpydaming dexals indbe yitreoys paspllpleddbe imerrgresfrseen in the
plasm@twith IevBR iR Ml Vifreow¥ th]%% ﬂﬁé fRhn Q? {0 ﬁ?’ﬂ& §Ath"Re shorter infusion

nmore than twice in tota re-dose, m nu
period Geehat bBourlendramganof 458 ng/mh Wldnﬁleéommsfusm regripd (seen at 6
hours}' me points, only two vitreous sanples were coll ected
i'n order to minimze pain and damage to rabbit eyes,
in conpliance with I ACUC guidelines. Plasma sanpl es
W96 | s Readlty aianalysistofidreg cenaenBatiomin theireting/choroid are shown below
mTalﬁggzdose 5 mnutes, 15 mnutes, 30 mnutes, | 52, 4,
6 hours, with dupl i cate sarrpl es collected at each
time point. At 6 hours, the animals were sacrificed
Talle 12 Laxicentration af maqcamylamingirothe refins/(shopgidef rabbits following
col | ected fr énfray¢noggiimfusion of me¢agaylaptine (ngimilons wer e
recorded perjodically throughout the study. Biological
sanpl es fpr this study were an&@frgapd usi ng an LC/ M5/ MS
met hod (sgpe BBGISon®kgWt 1 i | oer MBG1S @g/ke iv. 6 hr
quantHdm@t | on Nf 0. 5Megrnl. [ G292 Repults afeswnal ysise
of disug cpncentrafli gen.8n Thegmhasma gr € SNEWA30DEN QYHrED
Tabl® Kurce: Report: CB05-5160-O-PK. (2005)

[0297] In the retina/choroid, sampled only at sacrifice at 6 hours, mean levels were
261 ng/mL for the shorter period, and 1,534 ng/mL for the longer period.

Example 10: 6-Hour Evaluation of the Ocular Pharmacokinetics of a 2% Mecamylamine
GELRITE Solution Following Topical Instillation

[0298] The objective of this study was to evaluate the ocular pharmacokinetics of a
2% Mecamylamine in a GELRITE solution up to 6 hours following topical instillation into the
eyes of New Zealand White rabbits. Nine New Zealand White female rabbits of minimum age
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Tabl e 10: Concentration of nmecanylamne in the plasnma
of rabbits follow ng intravenous i nfusion of
waoreErysam ne (ng/ m.) Group MECL5 ng/ kg Lv. 1 RCTNEZDE/048487

ng/ kg Lv. 6 hr Hour N Mean Std N Mean Std O 6 48.7 45

6 0.0 0 0.5 6 5330.7 8816 6 350.5 77 1 6 1818.3 603 6

470.0 63 2 6 454.7 148 6 571.5 103 4 6 227.3 101 6

717.0 9 1 6 6 102.5 54 6 313.0 115 [0293] As expected,

pl asma | evel s showed a hi gher peak nean concentration

with the infusion of the drug over a shorter period
of 9 weelkrndeweigbt 213k wergebtained rdm( BheBabbiySenrce Ramoa, CA) were used
. R (=3VA i,tthin 0.5 hours with
n the ?ﬁ@gjs_)hrgﬁ td(érgiﬁﬁéfggl gl(fis &ﬁé‘?’éz@%&lg)}%\'/\m e relatively

constant over the |onger infusion period. [0294]
TableRb¥ku6tHowf Eyahiatinns obfthel rQeplan Mhanwrmagpkinetics ofhe 2% Mecamylamine
Solutiont Felowirgibopieale Isstdlatione imvWNew Zablamdl Whide| Babbit Eyes: Dosing
regim@ncentrati on of necanylamine in the vitreous hunor of
r pbbi tGculap Nteaademq OcubirtTaxeem@us | Nf usi on of necanyl am ne
(hg/ m.) @Gebéys VECLSRigi# Ry Lv. 1 hr RE@ Bomagr kefd Rupillay  Necropsy

.v. ,. Stdy@losz 43_@escr._s bzersqt‘ ns5 g (Time Post-
4o Vglume

hitplaon ng (Eimsg Past-Bosg) 1 09 4 Dose)
Ul 'J <4 T U O T L IUT L

A B4 2 2 889.5 332122238 s glﬂgo?ana;,rzméga- 0 L houw

145. 7 Gvebadnylafdne8 48.9 12 457. hour
B 2 2% 2% 2X50 pL. -15, 13, 30, and 45 minutes; 1 1 hour
Mecamylamine Mecamylamine hour
C 2 2% 2% 2X50 uL.  -135, 15, 30, and 45 minutes; 3 hours
Mecamylamine Mecamylamine 1,1.5,2,2.5, and 3 hours
D 2 2% 2% 2X50 pL.  -15, 15, 30, and 45 minutes; 6 hours
Mecamylamine Mecamylamine 1, 1.5,2,2.5, 3, and 6 hours

[0299] Onday 1, 2 drops of 50 puL. of mecamylamine or vehicle were administered
topically into the appropriate eye(s) of each animal as described in Table 13. The time of each

dose administration was recorded. There was no mortality in the treatment group.

[0300]  Pupil size: No apparent differences in pupil diameter (horizontal or vertical)
were observed in 2% mecamylamine-treated eyes over the course of the study. A mild decrease
in pupil diameter was seen at the 15 minute timepoint when compared to the 15 minute (pre-
dosing) timepoint in 2% Mecamylamine-treated eyes, but this decrease was not substantial or

consistent. Pupillary response was normal for all eyes at all observation timepoints.

[0301] With respect to ocular distribution of mecamylamine, mean values for ocular
tissues are shown in Tab]ie 14. In the choroid, the concentration of mecamylamine one hour after
dosing unilaterally was ~2800 ng/g. The fellow untreated eye in this group of animals had a
mean concentration of mecamylamine of ~700 ng/g (suggesting that there is delivery of the drug
to the fellow eye). One hour after dosing bilaterally, the concentration of mecamylamine was
~14,000 ng/g, decreasing three hours later to ~500 ng/g, and six hours later to ~260 ng/g. The
levels of mecamylamine in the retina were similar to that seen in the choroid. Mecamylamine
was also seen in relatively high concentrations in the comea, aqueous humor, but not in the

vitreous humor. Mean levels in the plasma and packed cells were approximately 5 to 38 ng/mL,

88



Not e:
the tissue sanpling.

Wi

The differenti al
[ 0295]

th levels in the vitreous,

1110 ng/nmL with the shorter

hour) and a nean of 458 ng/nL with the | onger
period (seen at 6 hours).

highebeI O:ﬁ! [ n?ﬁ:t(ﬂ

osipg; Yith éeﬁe

sanpl e size per group reflects

Mecanyl am ne levels in the

woOi07@asRo0 par al | el ed the tine course seen in tRETHISABDIBI8487
rangi ng up to a nean of
i nfusion period (seen at 1

I nf usi on
[ 0296] Results of analysis
of drug concentration in the retina/choroid are shown
e.12. T bleﬁiz Concentration of
AesiBEoilgVvels of Risamylamine in the plasma and

packel QeI PWeRTsitnilaF, ANE B Wi #S bRfenle df%sareé{remﬁlﬁl he Qécm})od cells

G oup MEC15 ng/ kg Lv.

1 hr

MEC15 ng/ kg Lv.

(Tableddn Std N Mean Std 6 12 260.8 80.0 12 1534 3 1926 2

Source: Report: CB05-5160-0 PK (2005) [0297] In the
Table" £f: Madahphgiide coR0RtEHI R InYoctllasASshks tﬁ%g)at 6 hours,
all T evel's Wel' € ZO01 ngrme 1 01 MQ SITOUT NI I Uu, dTlU
A wl 534EQ fmcs for theEd@hger peri MEiCOLB)bargp e MBcoBsHioul|  MEC fellow
o 2 dl udffon Bt Re dbirar %ar%cd‘ﬁf”netsfcg "of Mgem S | N Mean  Sid
ﬁmmeAWbcanylanlne GELRI TE Sofl ut on FOIIOMAn ropt cal
poo I psti bharion 7[ 2198]396|;|36 a0l eLLh Ve ol Ly gt ugly V\% 19 o7 2
3 evab uate t he ocub ar yphar nfm:okmnetapgcss 4 Y0 ND ND ND ND
¢ voroidVEC MY A | NR GEPRI TEs0| ¥R i ot up NPo 64 hot#s 268 [ND WD ND
1 fplsl ovdorg tmpical i1nsdd |kAbi pioi Nt® the exss @b New | 3 7057 2482
3 ZeWR anfiP Whi ¥x | O w m10MNeWamMam ND  ND
mear %%IthOf %%nlnun1ageof wWe SZ&%L mglgﬁt 78 k& ND - ND - ND
i wepe é@?‘al ?ﬁéﬁd rrom!7Bpe Rap9 tN4ISoul;lEe gR?mna NICA) Npe & 6323 331%.0
6 usgsl i ot hekstludy. Woe dowg nbws edlide 1% ABwh5 § 335’ D ND ND
¥ama1 . Table 13: -qu&(ﬁvaguat on of the Cpul ar 5 s s 3
3 Phas mélibki K@ los, of T 208t Y1 alfone,3Sp| IBi off ND ND ND
6 Fpk owvmg Tapijced | nsti | It i pwo i nniNewNse al4and;osW1| tses ND ND ND
xxﬁﬁRabbit Eyes: sing regi men Ccul ar Treat pent COcul ar .
! Tr eat ment (deeflt aEyeisoé Ri ghs Exyte ﬁhupl INDD |bet 8 amﬂ; 3 104 10
ND ND
s PRIy Wiy W 3 [5 & Wl B wiw ow o
Table 15°: Mecamylamine concentration in blood (ng/mlL)
Group

MECOS I hr MEC OU 1 hr MEC OU 3 Ar MEC QU 6 hr
Matrix/Hour | N  Mean Std N  Mean  Std N  Mean Std N Mean  Sitd
Cell
Fraction
Pre 3 0.0 0 2 0.0 0 2 0.0 0 3 0.0 0
Post 9 15.0 1 6 33.1 26 6 7.0 6 9 1.2 0
Plasma
Pre 3 0.0 0 2 0.0 0 2 0.0 0 1 0.0
Post 9 16.3 2 6 37.8 31 6 8.3 7 3 0.3 0

Example 11: Safety of Topical Ocular Instillation of a Saline Solution Containing
Mecamylamine HCI

[0302]

A phase 1 study entitled: "A Phase 1, Double-Masked, Randomized, 1-Day and

14-Day Escalating Dose Study to Assess the Ocular and Systemic Safety of Mecamylamine

Ophthalmic Solution" was initiated in the United States in healthy adults. The safety objectives

of this study were to evaluate the ocular and systemic safety of 4 concentrations of
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Topi cal Topi cal Dose Response (bservations (Tinme Post-
G oup No. Instillation) Instillation) Volunme (Tine
weasi7/2ere) Dose) A 3 2% Vehicle Control 2X50 RCTAS2006/048487
15, 30, and 45 mnutes; 1 1 hour Mecanyl am ne hour B 2
2% 2% 2X50 nL -15, 15, 30, and 45 minutes; 1 1 hour
Mecanyl am ne Mecanyl am ne hour C 2 2% 2% 2X50 ni - 15,
15, 30, and 45 minutes; 3 hours Mecanyl am ne
Mecanylamne 1, 1.5, 2, 2.5, and 3 hours D 2 2% 2%
m. - 15, 15 30, and 45 ni nut es; 6 hours
meca%g’étﬂw gRhthalnye sakyjioadphewing ltde' (agmipisgredstwigelchng 14-day (BID)

admu{i%tﬁm[ Oﬁ%%osgb\'@ﬁ)/o ]1'11 ('%5@{ ang gm hifalon esg)flutlon eva]hrated were 0.03%,

necany am ne or vehic topic
0.1%,i 13%, amd 1 %p ph spmninare of the(@mkiteacf thaineedmplemine ophthalmlc solution

and pRESSY (B H1Bn 10 MGt ButoINg iy Of each dose

'on Was tecor re was no nortality in
the treatnent group.. [ 0300] Pupil size: No apparent
dil03@ endwe thei Indgsupertiodiod et endy, H@réubbntselh each gmupimb )dosed ina

s 50 QORESE AR AL OB LS SLED G15ha B

recexw;dgn@gmy lahing Imphtlﬁhmcrsohmdm amdposubjecrdeneivedpeliield (bacebo) only. In

the 14'\%% a%cé'rlg}rh LU s eraeg id&%&d{ | TERO! }r'] tgt h’zg—kgli/%% 'gxt%aglsrialboth eyes for 14

consesutbstdays. 8hbjects owars lesaleaﬂbd f&iupcdll(ad&q&aﬂ) gafetnNatl Wability based upon
ob ervat| on ti.nepoints,

I
evalufilaoch sfrpiope poftr Semio3h Sareriela virpappeuts; biomicroscopy with

ﬂuoremwﬂm ﬁﬁeasﬁi&&ibnv af Hﬁ&ofstﬂér ﬁﬂébﬁtﬁé (IO B¥EGoRERNPEMRation
i n Tahl In the_choroid concentration of

tono P@? #FW@C‘E% PHBI PLz %fté‘rs“d’é@fﬂgs Tost Bpey werspalsggvaluated for
systemi &Qﬁt}ngéﬁd u-ﬁbﬁ abRkdrhdt W?h?ﬁ&aﬁ@x%‘fh&h’&nt ) ?eaar]ﬁ?@ ftal signs,

ani nal s. had mean concentration of mecanyl am ne
adversem’ﬁnﬁg]]‘ﬁn‘ﬁf@li’@@eglﬂmﬁ@ chpmistiyn epd urinalysisi very of t he

drug to the fellow eye). One hour after dosing

b{ozwupr allsbf Gclsber 28CEIVE, 3b 0@ thelbtdTR0 MR sﬂﬁ_ye&%%vere treated.

-14, 000 ng/ g, decreasing three hours tater to -

Dosing 45 eprregily anjeringdar e finab dosing £o@mp ofghQsublesss (ATG0E3 b BID x 14
days). n’?ﬁ@fﬁé{lﬁmd"@até Haxté"ﬁdfcgie'd% B ReRi At@c{ 1nh?ca§1gﬁ1§ of&&illar or systemic
in the choroid. Mecanylam ne was a
toxicitye|Spesificrly:hi gh concentrations in the cornea agueous
hunor, but not in the vitreous hunor. Mean levels in
t he pI asma and packed cells were approximately 5 to 38
ng/ rfL, I‘?’r”gﬁ jectd e aHdnsing exoupg gafied ghovcomfont|levadrag| being either “Very

dosi ng CoppEre’s pr neemigataie hioliowing stugy sswgmadministration. No subject
in any of the dosing groups experienced “Uncomfortable” or “Intolerable™

symptoms at any time.

¢ There have not been any significant changes in best-corrected visual acuity in any
subject.

* No clinically relevant treatment emergent effects noted in any subject based on
biomicroscophic (slit lamp) examination with dilation and fluorescein staining.
In particular, there have not been any observations of corneal erosions or ulcers,
anterior chamber abnormalities, conjunctival irritation or redness, or any lens or
retinal abnormahtles noted in any subject.

e No abnormal or chmcally relevant treatment-emergent increases in intraocular
pressure were noted in any subject.

e No change in pupil size noted in any subject.
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packed cells were simlar, thus there was no evi dence

of sequestration in the red blood cells (Table 15).

woal7®7420 Mecanyl am ne concentrati on i n ocul aPCTiUS2006948487
(ng/g) Goup MECOS | hr MEC QU I hr MEC QU 3 hr MEC

QU 6 hr MECfellow Matrix/ N ea Std N Mean Std N Mean

Std N Mean Std Mean Std Hour Aqueous hunor 1 3 2513.3

705.7 4 3907.5 2855.1 ND ND ND ND ND 3 9.7 2.1 3 ND ND

ND ND ND ND 4 499.5 94.4 ND ND ND ND ND ND 6 ND ND ND

ND ND ND ND ND ND 4 48.9 26.8 ND ND ND Choroid 1 3 )

2806° 7 Norsestmentrgmprgegt ghmpges in iy NRAREbiqunae o subject.

705.7 248.2 3 ND ND ND ND ND ND 4 1086.0 513.0 ND ND

ND ND R [ginialiy 1tsvpr gbrngssNiswDbren otel 75 puse1 85 jood pressure
ND ND Nipchylinggposturgl gpmges) in@gp subjgct1 7892. 5 10586. 9 ND

ND ND ND ND ND 3 652.3 335.0 3 ND ND ND ND ND ND 4

3825°0 T&Gne BayrPaRD DRERPUNDT AEYes MY RIS NPNNTeRpItedInNDy subject. All
ND ND 4dysrse exenss xeporigd tDdai IRee brgn lof3mildewverity] @8d of a transient
4 1471@apirg.2 38D subjpg NP dipontinn@l sDdg mr@licBion7s, 4 r@uNDf an adverse
ND ND KEemD $ignificggly, thezy hagnoiberpanperidens ofi: drulgeMBed increase in
.ND ND mevewse rife¢iDrespltingIogn 8yste@icgauplinpicNiboskiade éogd as constipation,

hunor
10.4 1.0

e No clinically relevant changes have been noted in ECG parameters in any subject.

e No clinically relevant changes have been noted any laboratory value

(hematology, clinical chemistry, and, urinalysis):

Table 16: Composition of Mecamylamine Ophthalmic Solution and Placebo:

urigag7regengion, dostBal I/ @ter8iadDoNdryNBonbB).ND ND 3

Test Articles by Strength of Active (w/v)
Ingredient Function Placebo 0.03% 0.10% 0.30% 1.00%
Mecamylamine Active
Yyean Pharmaceutical NA 0.03 0.10 0.30 1.00
hydrochloride !
Ingredient
Monobasic
sodium Buffer 0.097 0.097 0.097 0.097 0.097
phosphate
monohydrate
Dibasic sodium
phosphate Buffer 0.322 0.322 0.322 0.322 0.322
heptahydrate
. . Tonicity
Sodium Chloride Adjustment 0.80 0.80 0.77 0.71 0.50
Benzalkonium Prescrvative 0.01 0.01 0.01 0.01 0.01
Chloride
Edetate Disodium | - \rora) chelator | 0.01 001 |- 0.01 0.01 0.01
Dihydrate
HCI Solution /
Sodium
Hydroxide pH Adjustment 7.2 7.2 7.2 7.2 7.2
solution (adjust
to pH 7.2)
. . q.s. to q.s. to g.s. to g.s.to g.s. to
Purified Water Vehicle 100% | 100% | 100% | 100% 100%
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3 ND ND ND ND ND ND 4 17.7 11.6 ND ND ND ND ND ND 6 ND
ND ND ND ND ND ND ND ND 4 5.9 1.5 ND ND ND Tabl e 15 :
wokeErmysam ne concentration in blood (ng/nm) GeouwShMa&048487
S| hr MEC QU hr MEC QU3 hr MEC QU6 hr Matrix/Hour N
Mean Std N Mean Std N Mean Std N Mean Std Cel |
Fraction Pre 3 0.0 02 0.00 2 0.00 3 0.0 0 Post 9
15.0 1 6 33.1 266 7.06 91.2 0 Plasma Pre 3 0.0 0 2
0.0020.0010.0Post 916.3 26 37.831618.373
0.3 0 Exanple 11: Safety of Topical Ccular
Example 121 Deterapingtiog Oéeuqvné @Mmamﬂamm i tiejlasma of Human Subjects
Following Q¢ nlariAdmidstrption of MeqangdaminesHd OphthalthiadSolifion.
Phase 1, Doubl e- Masked, Random zed, 1-Day and 14-Day
E403054t i hya pbase ISdQ}d)}le-male&t pbebin eorfcallegirrandainized design, healthy

wolun T S R ETORS GBI AR lions o0 05

0.1 %,Ih&%s alde196. dbj tbe:ﬁrsw eartof thibsmdg} s:mﬂjecmeeeﬁzed sva ok of

ocul em.c saf et cqQncent rati on
mecalgy RSP A REC SURERAIAPE 561 T ARSI o P exayDoses were
admn(lﬁdlféﬂmjs attepiesl dyesidesp oAadinkle daywithlald haeHThitrdl RtWENRA: doses. In the
se |l eyel s, of canyl am ne opht hal m ¢ sol utign
secon \vam% Y. éublee@ggew&%m@ dases pRTHayoRfl the assigngd jregiment in both

eyes fbl 84 cORROSI o @ysONd BlBodB&APKS MF I8 QHQ&Q@W&@ taken in the first, single-
sQl ution and placebo forrmulation is shown below in

day desipg,art of E‘@%%jﬂy | I theseqanglay 4158y dpsing apart picthg studly, blped samples
were t%.l&@;i ftdubjdchs &?‘Seﬂlsgr @%dvﬂrcﬁ" dd)@ﬁlg‘{ﬁfend@sesl @g{ﬁtfiﬂcﬁng Qﬁ?]r first dose).

two occasi ons hour's bet dosi hg
A fing} samplegvan ipkerc '17% h?‘@@ afteethefinehdydeaBloed sghplealard being analyzed using

a LC-%/%/{%S fiRud E%%ﬁt%gﬁhfe%é b EESIYES, xgﬁwes yibRh 3¢ ebo)

portion, Y\ere dosed

tw ce dally at 12- hourly intervals in both eyes for 14
Example\3&:ci4-Pog Dig Toxigology StudyéorcOewlar YadmihistoatiomofMecamylamine

(ocular) safety and tolerability based upon
[0306] An ophthalmic saline solution formulation containing 3% mecamylamine

hydrochloride (HCI) was evaluated for toxicological effects and drug pharmacokinetics in
healthy beagle dogs. The drug solution or a matching vehicle control was administered 2, 4 and
8 times daily for 14 or 15 consecutive days to both eyes of Beagle dogs.

[0307]  Thirty-two experimentally naive Beagle dogs (16 males and 16 females), 5-7
months old and weighing 6.0-8.5 kilograms were assigned to treatment groups as shown Table
17 below.
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eval uation of ocul ar synptons, ocular confort,
best-corrected visual acuity, biom croscopy wth
wobhomoriesnei n st ai ni ng, neasurenent of i ntraocuPa@r/us2006/048487
pressure (1 OP) by Gol dnman appl anati on tononetry,
opht hal noscopy, pupil size, and Schirmer's Test. They
were al so evaluated for system c safety based upon
assessnment of physical exam nation, 12-lead ECG vital
signs, adverse events, hematol ogy, clinical chem stry,
and, urinal ysi 3%0304 As of October 26, 2006, 70 of
Table L GLHP 44-Bay RogfAefak tys TrEREmMentGrAPS Dosing i s

r\||rranf|\]l r\ncr\' nc for fhg f | nal dosi ’1€ r\}rnlL:n of 10
Group 1yj edTeamemkTQD DBD‘?_S@_/Ja_gFlDerX 1 Gorgepgration [ThRose Kolumtet  Dose Level nszbe,l of
datte have i ndi paf®d"H8"Yr dat neatmir el atag,g,."",’f),qg,pet i BHEY nimals

n

of locul ar or syst®P&¥dxilcity. Spec|fically: |Ampeveds)
subbjects in al| dosing grgups rated | héoefdsert | evel M

1 as |b&eidr Gentoher " Very Conflortabl e” of " Coesbort gbl e"o 4 4
f ol|| oRidPTE/ePudy EEHG AR ni SEraricYn. | KEMsitREt i(ﬁg‘ﬁw
of-t-he—dosrg—froups_experi-enecd—Unportortabl 4" o7

27| nt @baerblgy) Bynpt ot at |any £Pne. The?'%soha\{e _not3l 41 4
3 DEEN amgc s%ygni | 1 cany schanges | [, DEST[ COT | gt ed [VIsual T a2
acuyi @yosesfeyerday) subject. Nd clinically rel evant

4treat TMRE3%ner gent ekfectg noted i n any &wbj ect| based 4 4
an | P ANtste¥@Babhic (slit lianp) exani hation with

di | atiegre wasds folleysr ¥dayet n~Shaursnd/day.= d. n 2 peurs, i f/day = q. ~1.5 hours for a
miniminféf'1@ dBB\(RaleN 5 RPEeMerdilyy) Obser vati ons of cor neal
erosions or ulcers, anterior chanber abnormalities,

C Ok4 cti i rri ' rr ] | ens._.or
P! MYt AL o EHES S g B SR5R days for s o
15 condsnativeedaysforfenmilesal The dost é3amicrbliteed) vesstadatinisgeed to the globe of the

i ncreases in i.ntrapcul.ar ssur,e.were.noted in an . ]
ey or e JPINE Gegesifi HPTCh i Fndre) GORGrEios el valtated twice daily.
Oculas ubgegcitionblavere egd’lﬁﬁecﬁ abgedigg fid t}ﬁﬂaf%ﬁﬁscbﬂng 3 Itf:m twice daily (Draize

ction noted,jn | eGt. clinically .
et at, RLEN 2 PR tyes The 82Tl dniorphros eredirentihsaein. Alleyes

from 41I &SEAlEhdd sPhithidnbhgIQsaitimdtionl asiag Sh ihdiréR BpERitsscope and slit
There have been no_serious or _severe adverse events

lamp gnd weresyalugtedApcandifsio McRopald apd ShaddiskMclPennld &ehadduck (1977)
AdvaricBs HRAMBAB3VEoRESB A: 182 NSEYBIL, Wile@DHereby thdorfi&le8 By reference

herein) prior to treatment initiation and 1-2 hours following the final dosing of Groups 1 and 4
on Days 7 and 14. Approximate pupil size was determined for each animal prior to study
initiation, at least 30 minutes following the final daily dose on Days 1 and 8 and prior to terminal
sacrifice on Days 15/16. Electroretinograms (ERG) were obtained from all animals prior to
treatment initiation and on Day 14. Blood samples for evaluation of hematology, coagulation
and clinical chemistry parameters were collected prior to treatment initiation and prior to
terminal sacrifice on Days 15/16. Selected tissues were harvested at necropsy, selected organs

weighed, and selected tissues from all animals were evaluated microscopically.

[0309] There were no unscheduled deaths during the study. Additionally, there were
no test article-related effects on body weights, food consumption, hematology parameters,
coagulation parameters, organ weights, intraocular pressures, or pupil sizes during the study.

There were no adverse test article related effects on clinical chemistry parameters.
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nature. No subject has discontinued study nedication

as a result of an adverse event. Significantly, there
waasgonas72been any evi dence of a drug-rel ated | RCTAAID6/048487

in adverse effects resulting fromsystemnm c ganglionic

bl ockade (such as constipation, urinary retention,

postural hypotension, or dry nouth). No clinically

rel evant changes have been noted in ECG paraneters in

any subject. No clinically relevant changes have been

noted any | aboratory val ue (hematol ogy, clinica
c @30t r Pn magk dogingrdayysixsypt Dras| 2arkd] 1, Coerp owistait taastaine Group 4

i S5O LS PO T O HUATLE FUIGRIE FORELS. s imi

obserRitmaavend ndimded Subne dags iBdhdoopilngnifals] which received the same number

k0lS tLon.af . Meca ap ne HGA ht hal m c e .
of dosgf B MR 8018 el AN E R gt bR Ritt Sfptebipgie six times daily
dosing ofitnechrh gl ac Htj 3scphdmilgiv, soheddr. hy vol unt eers have

recei ved necanylanine HC ophthal m c sol ution at

03% 0. 3% d 1%
¢ REER L Hhe 8% Bomuan Bibis? ohgrdio b Bifiod vatiidaotase redness score

of 1 («)ﬁ scEcHy Idaﬁnmemymtohajf nhevesetlbf e donjaitevay eThdfinding was more

comnjDI %l‘%glg tug¥e38 Ecgﬁr e(é%ﬁxa?ggxgggl\%rfwugry@%zﬁei gnqmg S, ﬂ:ss frequently

in GrduptzeaMaialskmtcl\/ﬁﬁé]y dbsRSed InfGioup 1SALRMAL. Pifelsigf éxﬁ:@a.lly was observed in

st ud saﬁ*ect recej ved twQ dqoses per day %
fewer gyes %‘n‘éﬂ RIEE Brzssvaluatier indicating %ﬁ@@é\mqw the findings from
the préi¥8s a0 bl ood sanples for drug anal ysis were taken in

the first, S|ngleday dosi ng, part of the study. In the
se“ gﬂ ig dosi n part of the stuf¥ bl ood

F% Wepede apRateghiesiarticlselatsketicctsobsgryed pndpay 7 by

Mchil@ﬁi &l $IRIdeudes&orink: andan@iredt Bﬁh‘t‘hﬁln@tﬁs‘é@{% bhd stk liﬂﬁ%}omﬁroscopy On

final sanple was taken 72 hours after fina
Day 14 s qeudtnof esular exasainagonsusry complishied b, graacmsrbmsthe direct result of,

eye mﬁﬁbﬁfé@ioﬁ?fr@ﬁ{ ﬁk 'EK@ Bg&%dﬁl%n GeIAh @50 % %WF%Qgstlon observed

Toxl1 col ogy Stu
in at lmhpm QX@r%ﬁqI@rG@ﬁlp I\]fb@ahythmﬂ Heoypo3a8matn tepfirhup Aiapimals, and five of

eight éﬁl ﬁfiﬁ{a}g dﬁmﬁa‘i’%rg}#a(g{l%% K e%%%ﬁd’hg (g’c/ﬂ)gace?g%&?srn}lg&rever, were

ydrochl ori or toxicologl
COHﬁr@flﬂ@ twe Gapep drangngh andraeggestinet ofistestarticlsl affegt. beagl e
dogs. The drug solution or a matching vehicle contro

BN A of ol Al Lror gl HatgF b b e and
quantigtivetpyovided ax pmdemstmpbgnngaﬁvw Bbggmeafamgsr ¢thér phykedogical
abno ?ﬁtgéa?gfb%%lgﬁ:)the%sz 5’13‘9{)&%% \(;let 9 wei ghi ng 6.0-8.5

Me Wer e assi gne nment groups as shown

Tabl e
[0314] There were no test article related gross necropsy findings, and test article

related lesions were not apparent from histopathological evaluation of the globes (sections
including retina, choroid, sclera, lens, cornea, iris/ciliary body, and optic nerve), eyelid (when
present), conjunctiva, extraocular muscle and lacrimal glands (when present) for all animals
from the Day 15 and Day 16 sacrifices. Eye sectioning included a central section of
approximately 5 mm, which upon evaluation did not reveal any detectable corneal erosions for
the two Group 4 animals which were positive for fluorescein staining on Day 14, indicating a

plausible resolution of those lesions.

94



17 bel ow. Table 17: GLP 14-Day Dog Ccul ar Toxicity:

Treat nent Groups Dosing was as follows: 2/day = q. ~4
woaw7gsAbday = q. ~ 2 hours, and 6/day = . ~PQTAIS2006/048487

hours for a mnimum of 14 days (mal es)/ 15 days

(females) [0308] Animals were dosed 2, 4 or 6 tinmes a

day for 14 consecutive days for males or 15

consecutive days for femal es. The dose (50

mcroliters) was adm nistered to the gl obe of the eye

on gach si.ng occasiqgn. Mrtality and clinica
o o, MaRuter S8 SapecrRpeb Py eroighY variable, most notably
for thofifse wﬁhg ONErYEs 2. Cvak wals enaan P lideas, E&etﬂ?gp&h%hglefor Groups 3 and
scoq%? temtw ce da|I¥ (Draize etal, (1944) J.
4 (megpspf 44 4 ng{EL) byd Grayrr2 35¢ wallesr ,b\gp@ﬂl)édosgproportmnal (mean of 49
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a)bgwhm MSECpES W tablg (r@latladp)ﬁmmear@ donluatps® and 4, Day 1 values

e S8 M NRE A S ECELEH R, oy i ot o
meas%zphdo\mamylmlhey)d,ueﬁbcﬁetfydosmg)mp DagtlddERyept @b avedder Group 2, no

notabl?%? %r\%)lcne%r\%%e fﬁg allnqg%ig?ﬁlae%m L at I ?@ gﬁz&gﬂ ﬁ%’n&:ﬁa@%ﬁ gecumulation
ratios sveck amaxﬁppma)f 1k, éndicirdg mi st gm\ﬂasntdﬁt:ﬁhmaﬁeﬂ f60dnye@6hp after 13

r1or stu initia |.east .30 m nutes
days o OP@\?mllﬁ%logﬁglt $ﬁ> TF Wa§ & Lsg %goqoéﬁgméicam}nductmn or
inhibithen of mb@abbRsmiofdhe dragr i fi ce on Days 15/ 16.
El ectroreti nograns (ERG were obtained fromall

oltBEH S Bt Ro% TRrroHRtng bHEPORBGyS, 5% ophihalmic soluton

was ncftoaaglcha:téd ovithaing definftivealdvelie teéts YipPR bRiTe da1l$ dWEhE (~4 hours
ect ed rior o treatnent initiation and prior to

b"twe‘i’éﬁi?ﬁeﬁéf’taé‘gé Pi PREXe/dayren foun Bmeg daibdesing (-2 hayp between doses,

totaling® i glege/ap) o falirtde8 GhRARSY or ﬁﬁé&?@f@xﬁa@ﬁﬁ%eé’iﬁivghﬁ% to Beagle dogs.
and selecied(ilssues fromall animls were eval uatéed

Beagle Fpypistezed §ix tmeescirly resing (wdSchawss betwepr dosasdtotaling 9
mg/ey/8aY16F HedadniarhliR BELAY, oARh ;0 @3%1'&31\'/1\6 bl %fuglc\gf 1gndJ1& squinting (not

test  article-related effects on b
present BheanEols) o, sererbdaisody mest anetisey, Dmo@gasrbmsJ adthough mild, and the

appearﬁﬁé@&%o?ﬁél e sﬂﬁfg 0 %h Bin i ﬁiﬁeﬁgﬁycﬁ) S %aﬁlsl-?a%r TEn guggestlve ofa

pu Si zes urlng st udy.
test artﬂcés Fffa‘Ftt i lereforg, theaw afstombl wiveskeffiectlleva(®IOAELY of toplcal

t st
mecaf AR AEE 3030l POk SELOL AR 1R i o 2
hours litwhers desen) fotedingf6 migéeyeklay fanfifiesn cangddutiey dags. ~30
m nut e post - dose 6. As simlar observations wer e not

Exam tﬁd &%9% Au“TSiQ Ag% S
Fap g 5 irioriac
Ophth éﬁﬂﬁupl nd s vvere corfg'}{ ecove'?yel ated to the gsf%

d o?ﬁ;ﬂi g#ﬂfy Puglgééqu Rk Sﬂi%%alwo ¢ arac%enze the ?é(g%eorgp anrziaoc%]lar toxicity and

toxicokinetics of the test article when administered to healthy Beagle dogs, twice daily by

topical ocular application for thirty-nine weeks followed by a four-week recovery period and

including a 13-week interim sacrifice.

[0318]  The conduct of a chronic toxicity study in a nonrodent species is required prior
to longer-term human use. The Beagle dog is a standard non-rodent species used in toxicology

studies based upon the substantial amounts of published historical data. The number of animals

05



[0311] The nobst common ocul ar observation by Draize

eval uati on was a redness score of 1(of score 3),

a

wa@ledo7aiizeo i nj ecti on of the vessel s of the conjRODUS200€048487
The finding was nore conmon at the 1-2 hour
post - dosi ng observation of the Goup 3 and/or 4

ani mal s,

observed in G oup 1 aninals.

observed in fewer eyes at the daily pre-dose Draize
i ndi cating the resolution of the findings

eval uati on,

fromthe previous day.
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ehthidieg by Ba&ﬁihﬁ%&m{c%&&}ld MaxdpEe Mo 0Hsias ¥ fr-week recovery period.
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not abﬂOﬂZZﬁ 0 rDﬁrl?x@ tHel sfua§ aiRsls Y bQhg SV e mEABY a‘A@éhmcal

uelapokf;%rt e

%E.?ervafaonng X

pearl

P48 aaya ©

oM egopting

nal

for _G.ou

9 R

nost

3

e girared

tvine pedkly Vd‘élehe fyptaprorded ewwvat(onemqumﬁg 49DmyyY . ik obsaxyatvas are
tb&igg Rb@hﬁ%oﬂ% @HeHrdt dYRIoH @ phrk&ar QLY &l hpH6SRAL S 108109 following
qh%%gc%né E‘o%e o5 8% Eame%%y 65’ u?ar Qcormg is being recorded once prior to scheduled

sacrifices following 13 weeks and 39 weeks of dosing and following the four-week recovery

period.

[0323)

clinically significant observations related to the possible toxicology of the test article.
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2, Day 1 values were nore variable (relatively) than
Day 13; for Goups 3 and 4, Day 1 val ues were |ess

woebetoryeby vari abl e than Day 13 val ues. The hrPQNAS2®E/048487

group (G oup 4) had small but neasurabl e nmecanyl am ne
val ues before dosing on Day 13. Except as noted for

G oup 2, no notable differences were found in

t oxi coki netics between Day 1 and Day 13. The

accunul ation ratios were a maxi mum of 1.14, indicating
no significant accunul ation for any group after 13
days of ophthal nol ogi cal ddsk#MSThere was al so no

i ndi cation of significant induction or inhibition of

et abWhitsSiBcRiméd 8s 86w and HESA to e prote6ted PyAletteds Bifent of the United
necanyl am ne hydrochl oride, 3% ophthal m c sol ution was

Stateyi§i associated with any definitive adverse effects

1.

upon tw ce daily dosing (~4 hours between doses,
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i N contfophihtion c§§1¥>ﬁ5ﬁ &My 1R OISE pIERRBES IRl acceptable salt

Drai ze scores, although mld, and the ‘appearance of

cor nealthefiees iapd @ cgrrienayitable ifor topisalofdneingsittaticn ¢ theeye,

have been suggestive of a test article effect.

Ther ef or gvhetdif (ROmMRBSRYMAR CordMeh-8Gc&lHcanl ab&yelbl i

( NOAEL) of et opi Ci';lr|n nec%nyl an? ne HC ,CB%CO _taha?f)m'bqe salt thereof is

sol ution i sPiesmsiigtedgrpplaen frogr ampueissufiacieyt taslsliver 2

(~2 hours belngelidnsHectiol ahbnt & AULEKELAR

fifteen conseic/:aggi\te ay_se.c 1%(%?%‘? : &% ektf)&xle”mé}noreofthe

Toxi city StRepertsr ovagtenipt tinjuas or-fluids off Kty ¢ygefor the treatment or

Opht hal m ¢ | i | - ver

[0317] The ég&%gis"g‘r%f{f&f‘@?%ii Sgiy"“?dﬁ %{?‘?r%‘ég‘g%%%aﬁ%eabn°mal

t he gener al angieEemesib,arastwan prartngability, oo xombkiatiohs thereif, of

the test artjicle when adm nistered to.healthy Beagle

dogs, twi ceIS ; gei S tﬁguetsb%fm%ré?r HEUTS TN ?t@i‘f’iegﬁ' f or

thirty-ni ne weeks foll owed by a four-week recovery

pé&k ingthodrfdr treatingionmyeventidgwenditions arediatesbley hédvascularization,

[ . t hroni G..toxi cit.y study. in .
s sl A SRS v epBe bR ik R YpbPef of posteror
huissaues of ¢he hleecoBaaiing thegtepofa st andard non-r odent

speci es used in toxicology studies based upon the

subst L f ' jstorical data., The
unbed o AL ATR BonPUPRbAREE: Bl 5| Gl STk R0t
def i ne folmeultton comprisiag thecemglagiibe,| drtayphaheneniticalinaeceptable salt

toxic o'ﬁx&«%i}, %3d a carrier suitable for topical administration to the eye,

wherein the mecamylamine or a pharmaceutically acceptable salt thereof is
present in the formulation in an amount sufficient to deliver a
therapeutically effective amount of mecamylamine to one or more of the
posterior tissues of the eye for the treatment or prevention of conditions
mediated by neovascularization, abnormal angiogenesis, vascular

permeability, or combinations thereof, of posterior tissues of the eye.
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10.

11.

of the test article with |onger-termrepeated dosing.
[0319] Three treatnent groups were included in this

weoetmdy7sR0 descri bed in the followi ng table. TabC®Us3006/048487

G oup Assignments and Dose Levels [0320] Study drug is
bei ng adm ni stered by ocular instillation twice daily
(approximately 6 hours between doses.) The ocul ar

route was chosen, as it is the intended route of

adm ni stration in humans. [0321] Follow ng 13 weeks of
dosing, 3 animals/sex in Goups 1 2 and 3 wll be

e arithediofslaia d it 2upherinwhben 8wdfonnulation iviepicatly administered

Fed b oy 9 L Gatidn AP - AN
e & ML S o Pl t BBkt o BE TR R0l choroical
Fehd mtinaljtissue, meamrerbimtuniisaf ag/ 23 tathermhs¢rsmtion wf Gregamylamine in
1 | r, i t untreat.ed, and b . . .

o ot TRE oF P Bl (e e g retinal ey
f hd/mli pigsmaal) diat-lesse kbsweldvier y peri od. [0322] During

the study animals are being observed for nortality and

ckhnic bservati ogs_at least gnce a . .Ccul a ..

obsé& r“\‘/egﬂi‘? o%§& ceor h‘é‘%‘frg "b‘fvgia’% gneatf‘% ’émBg?iﬁﬁ 15 fop bﬁagg @dministered

t vé g eabbitadyleytheiratio dhthefconsdntiation bf atcalgiviat pes’ent in choroidal

R P e e L St e TP £OBSRLAL AF mpggmylamine in

apthsmppnesireatighijitd oPn@Mill Gni/l heinidahhf: SREGINL+4QERI tissue]:
OE t;gtsaneﬁgay. Ccul ar scoring is being recorded once
piigmliRjasrppl dt atderst aboutZ0tles fol | owi ng 13 weeks and

39 weeks of dosing and follow ng the four-week

r @he viestodef ¢1aith 3 [0032Rherid Bk rapisaxilemt &baat $onont h of
drug adm nistration there have been no clinically

bgni fi t. qbs t ted t h [
¢ OF e BB PLaERa CF s Pheiel 5P a5 I o 200 e
as new and desired to be protected by Letters Patent

ofTht neethdnd ¢ofocdaiBi Aoed, wherein tha ratkd tsdfidoth@abotir &A1 itagbaart 1000:1.
preventing conditions nedi ated by neovascul ari zati on,

a ' WS cular.. persreabi | jt r

BRI AIURAE 35S AR B e B PRAALL ) Bl 20001
tissues or fluid of the eye conprising the step of a)

t dp¢ owsithad efpphiy Agwhereimrthbe oaticistfione pbeut0: hito about 1000:1.

i ndi vidual in need thereof a

The method of claim 4, wherein the ratio is from about 20:1 to about 2000:1.

A method for treating or preventing conditions mediated by neovascularization,
abnormal angiogenesis, vascular permeability, or combinations thereof, of anterior

tissues of the eye comprising the step of

a) topically applying to one or both eyes of an individual in need thereof a
formulation comprising mecamylamine, or a pharmaceutically acceptable salt

thereof, and a carrier suitable for topical administration to the eye,

wherein the mecamylamine or a pharmaceutically acceptable salt thereof is
present in the formulation in an amount sufficient to deliver a
therapeutically effective amount of mecamylamine to one or more of the

anterior tissues or fluids of the eye for the treatment or prevention of
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

formul ati on conpri sing nmecanyl am ne, or a
phar maceutically acceptable salt thereof, and a

woana7ioes72eui t abl e for topical adm nistration teCcrhug2006/048487

eye, wherein the nmecanylam ne or a pharmaceutically
acceptable salt thereof is present in the fornulation

in an anount sufficient to deliver a therapeutically

ef fective anount of necanyl amne to one or nore of the
posterior or anterior tissues or fluids of the eye for

the treatnment or prevention of conditions nedi ated by
neovascul ar ¢tomitiens mediated Mlneam@cmlgenmrs abnersmal lapgiogenesis,
permeabi | it S

rosucs, antiseier BERRLBAY e (iR Sy oRireofh Sl issucs of the
nmet hod for ¢yeeati ng or preventing condltlons medi at ed

by neovascul ari zati on, abnor mal angiogenesis vascul ar

p o) t q§re ost rior. .
PSR b ey BN RO o 55 B0 BERLELWihimiercd 0 o
apabbyit eyg, the ratie oﬁthetm!mbem;eeﬁmaff mmmnydhmmel lpaésehﬂmnﬁeﬂeal tissue,

tp Erg%%grfg gﬁllrt1 Lg]ré? P{}g}%lg otg) ﬁf‘ﬁn? rclesﬁﬁt? %é‘?inémy ealn plasma measured

Cai ahies ofng/hiAl{[Rg/kahedagpil&aincadmaal Sisual:i [ﬁgynuoptabﬁa]) is at least
yg wQE{eln the necanyl am ne or a pharmaceutically

@ee ke salt thereof is present in the fornulation
in an anount sufficient to deliver a therapeutically

efifhreahétiied afftidith 12f wherehe 2R at eact¥boat 1000:¢ of the
posterior tissues of the eye for the treatment or

O bR PoaPT IR, VAR R 1o st 1500w ar

pernmeability, or conblnatlons t hereof , of posterior
t s westhad of tleine ¥4, Bherehethaeativord fafm ebaitrd0DOdr toZbout 4000:1.
wherein when the fornulation is topically adninistered

t ' 18 n'iefiﬁ@d b 8Y8n 15 f\%h&%h{ | B o i dgl%o%? gﬁg&{tfo%b' { out 3000:1.

am ne present retinal
neasured in unlts of ng/ : to the concentrat[on of
midamyathed alanyofslainsal - herein Whenuthe fernoflatieyl sitopically

I [l
A FRA0 06 L LAl e B tamine
c pldsmalis tess BhanvgbeneThngdrdn t he fornul ation is
topically adm nistered to a rabbit eye, the ratio of

t Rie GRRRGNLS Ahin? 7 AR HARY LTh MR8 e LR SRS & dal

mecamylamine in plasma is less than about 50 ng/mL.

The method of claim 17, wherein the mean maximum concentration of

mecamylamine in plasma is less than about 25 ng/mlL..

The method of claim 17, wherein the mean maximum concentration of

mecamylamine in plasma is less than about 10 ng/mL.

The method of claim 17, wherein the mean maximum concentration of

mecamylamine in plasma is less than about 5 ng/mL.

The method of any of claims 1-21, wherein when the formulation is topically
administered to a rabbit eye, the total concentration of mecamylamine in plasma

measured as the area under the curve is less than about 100 ng/mI-hr.
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

and retinal tissue, neasured in units of ng/g, to the
concentration of necanylam ne in plasnma neasured in

wanbee7efong/ L ([ ng/ g nmecanyl am ne chor oi dal +PeTiusaio6/048487

tissue]: [ng/nL plasma]) is at |east about 20:1. 5.

The method of claim3 or 4, wherein the ratio is at

| east about 80: 1 6. The nethod of claim3 or 4,

wherein the ratio is at | east about 300: 1. 7. The

nmet hod of claim3 or 4, wherein the ratio is from

ahqut é\tg: 1 to abqut 1000: 1. 8. The nmethod of claim3
orlhg meihed of any ekclaigas b2 swhersin the earie gomprisesanmagueous saline
2QBMtidn. 9. The nmethod of claim4, wherein the ratio is
fromabout 20: 1 to about 1000: 1. 10. The et hod of

clgg‘:sm4 9‘glnéarein the ratio is 'fromabout 20: 1 to
aJ &Gt Bem of 4laim 23, whersiniibg agugous sakiag sRiutéen isrisetenici ng
condi ti ons nedi ated by neovascul ari zati on, abnor nal

aMlicegenes bSany/ eSdaind 1-P2I WRaBin! tht XarrRF c6RAPRELAVAENS
t hereof, of anterior tissues of the eye conprising the

TR BE! st TRer whieia T s oS coRpRa e of

mpeBdram ne, or a pharmaceutically acceptable salt
thereof, and a carrier suitable for topical
[ wherej n the necanyl am ne or.

admnistration to . the eye, .
ke Ct FBap et EE S wbaciodhe cemer Bather SoppEgE viscosiy-
| indréidgodgadt.at i on in an anount sufficient to deliver

a therapeutically effective amount of mecanylam ne to

o] or e.qf. t terior tissues or fluids of the

o Be PR e doish SroRersin e aisediometrsipieRA selosted from the
methupt @asisting 6OWatke sbRibieZiluRiEe d3RRATVEE poaﬁ@hggaﬂ&ﬁﬁﬂ,spolyvinyl
vascui.gr peé%ggbj'“{l{ of conbi nations thereof, of
aRYBPIGTTS: F qitigrulfgte, hyaluropis acid @ngselbile sarchesi m

11, wherein when the fornulation is topically

aliie niesh®t efkclhien 27, Vakdrein tRY Qiscddi-mdtcdafin@fagéits a water soluble
coggﬁntr ti on of mecanyl am ne present in corneal

t FEstiese 8l¥ed in units of ng/g, to the

concentration of mecanylam ne in plasma neasured in

uiThé setliod\gff dthind PTG LrBRAREYsAERifyEinERAHAZ |a%$ﬂt§§ HPhromellose.
[ng/mL plasme]) is at |east about 100:1. 13. The .
2@%‘% ?n%il%%bc? 1a%|yr3f’|é?dimvs\'hl%59 or' 2’}-98, \L etrlm% gcg}rielr %gr%tprises from about

0.03% to about 2% (w/v) of a gel-forming polymer and water,

wherein the gel-forming polymer is selected such that when the formulation is
topically administered to a rabbit eye the ratio of the concentration of
mecamylamine present in choroidal and retinal tissue, measured in units of ng/g,
to the concentration of mecamylamine in plasma, measured in units of ng/mL,

([ng/g mecamylamine choroidal+retinal tissue]: [ng/mL plasmay)) is at least about
300:1.

The method of claim 31, wherein the formulation is a gel prior to topical ocular

administration.

The method of claim 31, wherein the formulation forms a gel i» situ upon topical

ocular administration.
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14. The nethod of claim 13, wherein the ratio is at

| east about 1500: 1. 15. The nethod of claim 14,
woherarsizohe ratio is from about 1000: 1 to aboBCT/US2006/048487

4000: 1. 16. The method of claim 15, wherein the ratio

is fromabout 1000:1 to about 3000:1. 17. The nethod

of any of clains 1-16, wherein when the fornulation is

topically admnistered to a rabbit eye, the nean

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

t he nmean maxi num concentTrat |

maxi mum concentrati on of necanylamne in plasm is
| ess than about 70 ng/nL. 18. The nethod of claim 17,

wHée anethedief elaimn 3 kawhengin the igelefirmang polyuoier e polybarcharide.

in plasma is | ess than about 50 ng/nL. 19. The net hod
Ofrhg RltHbd &F cWBe B8] Whid ﬁﬂf? i on of
necanylaninecin pl asma ?% ggl t gﬁHg%%ﬁ%mgﬁ%ﬁg§nL.
2Q0. The nethod of claim 17, wherein the nean maxi mum.
cdhe &nithed pomYImSRiclpipisdeher 2341 whergin thelcamierchmprises from
alpsiit 0l659294 _gi,outzz%(w SellRY %9&1 of claim17, wherein
n of nmecanylam ne in
plasma is | ess than about 5 ng/nL. 22. The nethod of
arfye spethodiphiglaim 36, whereindha cotien comprisesrfiemabpetr).1% to about 1%

t @RS Peliyn gQX Ni stered to a rabbit eye, the tota

concéntratron of necanylanm ne in plasma neasured as

the area under the curve is |l ess than about 100

nghfiugthodef claim 3pevherginghe syies pormprpassram 2bout th Eedp about

t D&% PIV)BE110 8RNI Ses_an aqueous saline solution. )
24,

The et hod of claim 23, wherein the aqueous saline
solution is isotonic. 25. The nethod of any of clains
1Tho mehed @f any ofeclaimsr]i-&¢, whsrpinithe megamelaminsis impasporated in the
Medrhffaiifn AVGbAENGAIR) Plre b-dreanifliid) the formul ation

is substantially free of polymer. 27. The method of

apy of cl ai 1-25, wherein the carrier further, )

c %fff%@ YA daimi 1ndt-euhereiy thgmseamplgminhis ingernerdted in the
OforfhAtBneb subEABIIL i€ RUNSEAS)biiAdICr easi ng agent s

selected fromthe group consisting of water sol uble

cel l ul ose, deriyvatives, polyvinyl alcohol, polyvin
ﬂxe method of claim any of clalrrJns f/-40, v)s/'herein the formuriatign corr%prises from

about 0.001% to about 6% (w/v) mecamylamine or a pharmaceutically acceptable salt
thereof.

The method of claim 41, wherein the formulation comprises from about 0.001% to

about 5% (w/v) mecamylamine or a pharmaceutically acceptable salt thereof.

The method of claim 42, wherein the formulation comprises from about 0.03% to

about 4% (w/v) mecamylamine or a pharmaceutically acceptable salt thereof.

The method of claim 43, wherein the formulation comprises from about 0.03% to

about 3% (w/v) mecamylamine or a pharmaceutically acceptable salt thereof.

The method of claim 44, wherein the formulation comprises from about 0.03% to

about 2% (w/v) mecamylamine or a pharmaceutically acceptable salt thereof.

The method of claim 45, wherein the formulation comprises from about 0.1% to about

1% (w/v) mecamylamine or a pharmaceutically acceptable salt thereof.
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

pyrrolidone, chondroitin sulfate, hyaluronic acid, and
sol ubl e starches. 29. The nethod of claim27, wherein

WwOheo7sosi t y-i ncreasi ng agent is a water sol BOTAIS2006/048487

cellul ose derivative. 30. The nmethod of claim 27,

wherein the viscosity-increasing agent is

hypronel | ose. 31. The nethod of any of clains 1-25 or
27-30, wherein the carrier conprises from about 0.03%

to about 2% (w v) of a gel-form ng polyner and water,
wherein the gel-formng polynmer is selected such that

wHée method of any eff dlaims b46.0pherain the feimiulatsuneis sdbstantially free of
rahigidiagye the ratio of the concentration of

mecanyl am ne present in choroidal and retinal tissue,
measured in units of ng/g, to the concentration of
mddamydthed abanynofslaisel -4opabareiadhe foranilatsonofurthgy edmprises one or

' jdal +retinal ti ; /L
o B TRRABKIART O SORAMS 001 T 32, The: mot hod of

claim31l, wherein the fornulation is a gel prior to

t dfe angthed of any efdiaimissk-A8,t winrein3Be formail atiinhepanrises bairerervative.
31, wherein the forrmulation forns a gel in situ upon
e SRR DB o IO SIS 6 9T

p ebysistingefriegealkgmuni¢idonds, frenzethonitmaicin Gitle, oliderheixidine,

t ' ' The ,nethod .of
SRR AR SRR OBl Dech), RS A Rlgerosa
¢ ehpmilsescuric anitratb oplien§ &G Hiti o bardaty, tn@ phénylmprogeiclaastate.
gum 37. The nethod of claim 36, wherein the carrier

o 36y b D B o) g

conprises fromabout 0.1%to about 0.6% (wv) gellan
gUte nghodrefcanyeefirbeimst 1-ahywhsirein| th¢ parrigr 88thephempiisestdne or more

mﬁgﬂgﬁl @.]R?)'i s incorporated in the fornulation as
subst n%’a y pure S-necanyl amine. 40. The nethod of
a% of clains 1-38, wherein the necanylanmne is

[

pmpsiked elrlaim fhevhereimthe phoar morsigbinityrragent(s)yis pyodyol.
R- mecar nyl am ne.

The method of claim 53, wherein the polyol is a sugar alcohol, trihydroxy alcohol,

propylene glycol or polyethylene glycol.

The method of claim 52, where the one or more tonicity agent(s) is mannitol, glycerin

or a combination thereof,

The method of any of claims 1-55, wherein the formulation further comprises a

chelating agent.
The method of claim 56, wherein the chelating agent is edetate disodium (dihydrate).

The method of any of claims 1-56, wherein the carrier comprises an aqueous isotonic
solution and wherein the formulation further comprises a chelating agent and a

preservative.

The method of any one of claims 1-58, wherein the carrier comprises from about

0.05% to about 1% (w/v) gellan gum and water.
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60.

61.

62.

63.

64.

65.

66.

67.

68.

41. The nethod of claimany of clainms 1-40, wherein
the formul ati on conprises from about 0.001%to about
wOe20(i7yR0 mecanyl am ne or a pharnmaceuti cal |y aecefusabe48487

salt thereof. 42. The nmethod of claim4l, wherein the
formul ati on conprises from about 0.001%to about 5%

(w'v) necanyl am ne or a pharmaceutically acceptable

salt thereof. 43. The nethod of claim42, wherein the
formul ati on conprises from about 0.03%to about 4%

(W v) rrecag%/I amne or a S?har maceutically acceptable

s dihe matagdef anyaof claims 1789 hkprein the farmukgio ef gpopppréses one or
f (g bkt i ses fromabout 0.03%to about 3%
Ca Tam

(Wv) me e or a pharmaceutically acceptable
salt thereof. 45. The nethod of claim 44, wherein the
f dheneirodbef deinppi.cukereinghe ane ot moroBwiarmesgsot(sPigselected from

(W ! . :
S o e oty AR AR R B S Bk, AETERE Bty borare
f buffetisand sambinggions §eréafom about 0.1% to about 1%

(w'v) necanyl am ne or a pharmaceutically acceptable

Sght Iﬁe@lﬁfcﬁéelf z%n§/r70f c Jiﬁ'ls ned !39 ?7—%& ?g% eﬂg lylﬂ#.l?i;dg%%ﬁ% been identified

wherein t milation i's substanti

s&¥ haxingone ori@oreT¢nmditiarsouedifted by retinat nedvescdladifation, choroidal
[ e . for ion further conpri ses o or nore. ..

BRI AR R SRR HERE O 585208l Bh Sinaions

atheraff, of @ustesiot tid8ies whdieadyr. t he formul ati on conpri ses

a preservative. 50. The nmethod of claim49, wherein

t Lve | | gct romthe.gr.oup. consi stin .
i L R T
cad sheptibie treonecdr momhwhditions ndidigd paratmahneovascularization,

lethyl al cohol. | b t. hi |, s
e e ——
pbenpinassns therzof, @ftpatteriobilssuddef hetehed of cl ai m 50,

wherein the preservative is benzal koni um chl ori de. 52.

The  net.h f _any,of clai =51, wherei.n,.the carrier, .

{ L FERRR oty A b1eins TS o -4 "ot € el et dentifed
Tachavitidobaihg shseepiitia to WpesliFertive eetiidpathiy. nor e

tonicity agent(s) is a polyol. 54. The nethod of claim

S A B e P A 20 o i

susceptible to a non-neovascular form of macular degeneration.

The method of any of claims 1-9 or 17-61, wherein the condition is diabetic
retinopathy, retinopathy of prematurity, retinal neovascularization associated with
macular degeneration, choroidal neovascularization associated with macular

_ degeneration, retinopathy associated with macular edema, or retinopathy associated

with sickle cell disease.

The method of any of claims 1-9 or 17-61, wherein the condition is diabetic

retinopathy.

The method of any of claims 1-9 or 17-61, wherein the condition is retinopathy of

prematurity.
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69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

55. The nethod of claim52, where the one or nore
tonicity agent(s) is mannitol, glycerin or a

woandiosto on t hereof. 56. The net hod of any of PCTAISA®G6/048487

1-55, wherein the formulation further conprises a
chel ati ng agent. 57. The nethod of claim56, wherein
the chel ating agent is edetate disodium (di hydrate).
58. The nethod of any of clains 1-56, wherein the
carrier conprises an aqueous isotonic solution and

wherein the formulation further conprises a chelating
addwtmethed af gresieslgimy 18 or33-61Twherpn thecconlitiomyis oetinadf

cl aj - . 0. i.eL: j fir
e A L SR R R
nmeleporasforany of clains 1-59, wherein the fornulation
further conprises one or nore buffering agents. 6 1.

T ' {N . or [ e

pome RO oDin Lo RIMRY ROV S WHSfeif B BnalfRicis an age-relate
comsubipatiyy. of phosphate buffers, citrate buffers,

mal eate buffers, borate buffers and conbi nati ons

t R - aj -9. or. 17-6
g angoRat it TBRIPHaOk 12, Snefelf M ohoichs e fhaec
omaacglar degenecasivohi. t i ons nedi ated by retina

neovascul ari zati on, choroi dal neovascul ari zati on,

a r [ Of,: .
ARk OB E ) Rerh U TR el

6 Beovkiseulpe fdmndoffge anlataf medidamdegén@aton. 17- 61, wherein
the individual has been identified as susceptible to

OH%e %etﬂ?& 5t SA g%%iﬁ%%lofrﬁg?-gg% \%HCI'QM] &gtc%uﬂ&ﬁion t1sI %SR(’)ciated with

neovascu al‘.l ( ! neovascul ari za
alehoormall angigienpsisedfesting twcmiterior pissuwsalfithe ¢ye ords a condition

c i [ thereof , of sf.erior tissues.of the eye.

I VAIIRE Bl 8h SiGpendlis REiAE bilhgtiGiiot 3R Postipigr ffses of the
t kge.i ndi vi dual has been identified as having or being
susceptible to a proliferative retinopathy. 65. The

i, , erein the.individual ,ha een
et R SLQMRIF BABhE chBe e Rer o 4E8Hmal
nangiogemeasciffeating dreramériorasiaofdegerer at i on. 66. The

met hod of any of claims 1-9 or 17-61, wherein the
¢ %g In{éﬂ%]d of clgilrria 9?} wherein the condition is corneal neovascularization,

pterygium, post-corneal transplant neovascularization, rubeosis iridis, or neovascular

glaucoma.

The method of any of claims 1-62, wherein the condition involves vitreal, retinal or

choroidal neovascularization.
The method of any of claims 1-62, wherein the condition is an ocular tumor.
The method of any of claims 1-77, wherein the individual is a mammal.

The method of claim 78, wherein the mammal is a primate, rabbit, canine, feline, or

rodent.

The method of claim 79, wherein the mammal is a primate.
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81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

retinopathy, retinopathy of prematurity, retina
neovascul ari zati on associ ated with nmacul ar

wdegeresavbi on, choroi dal neovascul ari zati on asBOTIUALME/048487

wi th macul ar degeneration, retinopathy associated with
macul ar edema, or retinopathy associated with sickle
cell disease. 67. The nethod of any of clains 1-9 or
17-61, wherein the condition is diabetic retinopathy.
68. The nethod of any of clains 1-9 or 17-61, wherein
the condition is retinopathy of prematurity.69. The
ne R seethed %ﬂ?aﬁﬁ8@4%Wﬂ@“@hgpﬁﬂmﬁﬁw@@nummbre|n t he
condition is retinal neovascul-arization or choroida
NTRY ASEHB6F ir@tde:'ﬂalﬁﬁleW ﬁﬁ?ﬁj dN?%hS lm%ﬁiélréiﬁ the thera eutlcally
degeneration. "70. The method of any of claims S
1 vigativegreewsyt of mesamyleening trdslivered taghe yetihat ed
macul opathy. 71. The nmethod of any of clains 1-9 or
17h8 e do tq [
SRS ST 80 AU B S,
a§HestBeARQIRE meaama@géﬂ@rsaiqlmredéo ghehoveideul ar for m
of age-rel ated macul ar degeneration. 73. The nethod of
amye ﬁ{etﬁé@bﬂ%y]of%alﬁlsGI% MOeS &r 6l $ie vikigh Eﬁeot!ﬂefa? utically
associ ated W th abnormal’ angi’ogenesi’s affectin Re
aptfestiveranquax eéglesamvhén@ﬁy@ delivprgddo ghawgting end the choroid.
i nvol vi ng abnornmal angi ogenesis affecting both
aThe freMioPEXhriyQTicedihr1, Blovsuasy-24, willBeif)iRe théthpettiGally effective
met hod of claim 73, wherein the condition is
a8egErtatapecat e e Aalivesedyiodhe semies, lars:t@%hqcnkgr pieshwork, sclera
apt gpsor tissues of the eye. 75. The nmethod of claim
74, wherein the condition is cornea
neovascularlzatlon pteryagiu ost -corneal transpl ant
D trf

n& B methndof anxiaf staims Jpa Wivéherein thestherapeutically effective
Ih A& BE md@mylfifind8s B@ﬁjve%%d e Rhmghai ms 1- 62,

wherein the condition 1nvolves vitreal, retinal or

choroi dal neovascul ari zati on.
The method of any of claims 1, 3-60 or 73-81, wherein the therapeutically effective

amount of mecamylamine is delivered to the lens.

The method of any of claims 1, 3-60 or 73-81, wherein the therapeutlcally effective -

amount of mecamylamine is delivered to the iris.

The method of any of claims 1, 3-60 or 73-81, wherein the therapeutically effective

amount of mecamylamine is delivered to the sclera.

The method of any of claims 1, 3-60 or 73-81, wherein the therapeutically effective

amount of mecamylamine is delivered to the trabecular meshwork.

The method of any of claims 1-90, wherein step (a) is performed once per day, twice
per day, three times per day, four times per day, once every other day, once per week,

or twice per week.

The method of any of claims 1-91, further comprising a step (b), where step (b)

comprises
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93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

77. The nethod of any of clains 1-62, wherein the
condition is an ocular tunor. 78. The nethod of any of

woleairrmss2e 77, wherein the individual is a mamBRCT/UBSN06/048487

The nethod of claim 78, wherein the mammal is a

primate, rabbit, canine, feline, or rodent. 80. The

nmet hod of claim 79, wherein the mammal is a

pri mate. 81. The nethod of claim80, wherein the

primate is a human. 82. The nethod of any of clains

1-9, 17-73, or 76-81, wherein the therapeutically

ef f ect iadBUBISETRE 1o theipdividnahaipharmageyidedl aaentgadditionsd treatment

retina. 83. b&IBbPesnBinaaty tRfed! @i ns 1-9, 17-73, or

76-81, wherein the therapeutically effective anmount of

g&ganylanine IS delivered to the choroid. 84. The . ]
figeethed afslaise 924 wherginstep (b) 7s peyformredamiog tq or ggnepmiitantly with

tg@,p erapeutically effective anmount of necanyl am ne

is delivered to the retina and the choroid. 85. The

met hod of any of claims 1, 3-60 or 67-75, wherein the

t Ab¢ &g ebélpin @2 pE 83, whergingha phamaesuticn) paent iva VEGF

dghtal6hiSOV EGH 8yl Sﬁtyréé'iﬁéléin%eaigﬁﬁ}i@o r meshwork,

sclera or lens. 86.” The nethod of any of clainms 1,

3-60 or 73-8 1, wherein the therapeutically effective
anBe Fretrd afedaimy Phnvhraeinthe MEGE priggonistine \VepRantansy.
The nethod of any of clains 1, 3-60 or 73-81, wherein

t e niekaPetdlaeabs ywhibRahé VEGIRManP s pERapMiANT ne
is delivered to the | ens. 88. The nethod of any of

clai ns 3:60 o 73-81.. whereip the therapeutically

o e et o it D ﬂgc‘ﬁhif?‘é‘m{*ﬁ phasnageyioak AgRnt i fRsl- VEGF
i Ehtsbod§%r fdpendietteeshrof any of clains 1, 3-60 or

73-81, wherein the therapeutically effective anmount of

anyl an ne .i.s livered to f lera. 90. The
R Gipthgd %tﬁ‘g}alm 9@‘5%%1“1 they a@l%%@f antibaglyyis byagigmab,
t hdibiBemap,eita obiMaefd @efebye amount of mecanyl ani ne
is delivered to the trabecul ar neshwork. 91. The

hod of of . cl.ai -9Q, wherein ste a) is o
L’Eﬁ? gretod %é?maﬁ@-%@@r%&aa Eiltlpﬁglé(éea%mﬁ%fén%llty is
deermhOldtertphoRe oR@Tlaet or SHYSIRMERY tHREA}S, day, once

per week, or tw ce per week.
A pharmaceutical formulation comprising mecamylamine, or a pharmaceutically

acceptable salt thereof, water and a gel-forming polymer formulated for ocular topical

administration,

wherein the gel-forming polymer is selected such that when the formulation is
topically administered to a rabbit eye, the ratio of the concentration of
mecamylamine present in the choroidal and retinal tissue, measured in units of
ng/g, to the concentration of mecamylamine in plasma measured in units of
ng/mL ([ng/g mecamylamine choroidal+retinal tissue]: [ng/mL plasma]) is at
least about 300:1.

The formulation of claim 100, wherein the ratio is from about 300:1 to about 1000:1

The formulation of claim 101, wherein the ratio is at least about 350:1.
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92. The nethod of any of clains 1-91, further
conprising a step (b), where step (b)

woanprarsesadni ni stering to the individual a PCT/US2006/048487

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

pharmaceuti cal agent, additional treatnent nodality or
conbi nation thereof. 93. The nmethod of claim 92,
wherein step (b) is perforned prior to or
conconmtantly with step (a). 94. The method of claim
92 or 93, wherein the pharmaceutical agent is a VEGF

ant agoni st VEGF scavenger or tyrosine kinase
i Ahiedpmanlatiosof aupeofadaiiodl 09F 162, a\rhe:resin whghdhe farmubegion is topically

c Fg%rlﬁ%g%&%\?ﬁ asitabfn? Fﬁ%%%’ I‘rt ahme?ml cgncbeengx%&)n 0?61’16051?}’]&1‘1‘111‘16 n
Ip@srreatmwsdiancdb@mm@ﬁg/mﬂ% wherei n the
phar maceuti cal agent is an anti-VEG- anti body or

T od of claim97.  wherein
e S I N s b
a npaeatnyleatine in plasme af lesQﬂxan'Ebeutr&lﬂigldﬂof any of clains
92 98 wherein, the additional treat ment nodality is

hot od nam.c
T R R R
rrmma;dymmme,m plasmapdwbssrﬂmﬁlabomali ng/adcept abl e sal t
thereof, water and a gel-form ng pol yner fornul ated
f ' ein the
| SR8 of O 302 L Bk oot
fmawamatarmneursphaetpaasalebyﬂmdmbnmsmelgdﬂto a rabbit eye,
the ratio of the concentrati on of necanyl am ne present

'o?'h% gifetﬁm {)P %ﬁﬁll 1651 qleli %Ellnr{ﬂl: 8? Mim[{x%] DHcs a{tl%nu ?I ts

Hcent rat 1 on mneln
phwmymaagnepllasmaumlessﬂraﬁ ahgtdtrﬁmg/{rrlg/ g necanyl am ne
choroidal +retinal tissue] : [ng/nL plasma]) is at

I ahq f cl.ai m 100, .
wn e Lo RRfHhor Bl ofkdhens 10051072 VB WL TRl Bone i
1pesenthad afconeanitation of tfontalziun0i3%s toiterue 8o (vWe).r atio

is at | east about 350:1.103. The formulation of any of

S AuT e P TR A

nmwnlwpul@na@mmmatmn of mecanyl amine in

The formulation of any of claims 100-108, wherein the formulation forms a gel in situ

upon topical ocular administration.
The formulation of claim 110, wherein the gel-forming polymer is a polysaccharide.
The formulation of claim 111, wherein the polysaccharide is gellan gum.

The formulation of claim 112, wherein the gel-forming polymer is gellan gum present

at a concentration of from about 0.05% to about 2% (w/v).

The formulation of claim 113, wherein the gellan gum is present at a concentration of
about 0.1% to about 1% (w/v).

The formulation of claim 114, wherein the gellan gum is present at a concentration of
about 0.1% to about 0.6% (w/v).
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plasma is | ess than about 70 ng/nL. 104. The
fornmul ati on of claim 103, wherein the nean naxi num

woanraisnat i on of mecanyl amine in plasnma i s | eBETUSAW6/048487

116.°

117.

118.

119.

120.

121.

122.

123.

124,

125.

126.

127.

about 50 ng/ni. 105. The nethod of claim 103, wherein
t he mean maxi mum concentrati on of mecanylamne in
plasma is | ess than about 25 ng/ni. 106. The net hod of
cl ai m 103, wherein the nean maxi mum concentration of
mecanyl amne in plasna is | ess than about 10 ng/nL.
107. The nethod of claim 103, wherein the nean maxi nmum

c ame dermpylatiomobanyhelcdaipnsalA0nkl 5 ihsreds ghe dasrierefithethenmprises one
a%?%orét&ﬂéi{?-a%eﬁf{?% The fornul ation of any of clains '
n

100- 107, where e gel-formng polyner is present at
a_concentration of from about 0.03%to about 2% (wv).

10%e foanlpemef deing 41 ofwhargindhe enaprmo10ENidy, aganiés)ds a polyol.
the formulation is a gel prior to topical ocular

i‘g‘g& @dilgﬁlﬂﬁ‘ltiérp& claih91 lﬂ:h%écr@iFﬂfHé ﬁ&l'y?f‘isois Y aéll%h(ﬁ,l @fh?ﬁxoxy

8, wherein the fornulation’forns g In si

uplsphelo propylensalycol onplvathylengtglysel. 111. The

formul ati on of claim 110, wherein the gel-form ng

POy BEEmil&tich SOIYERE £ ARGE thelok’: orH?@reftQﬁiE}f# @é&ﬁg&) & mannitol,
claim111, wherein the pol ysaccharide is gellan gum
1ghycerner pGembinatiosdhaeote| ai m 112, wherein the

gel -form ng polyner is gellan gum present at a

C ORE Eoriiakti o Odnyf $fRiARAW0-10.905Hetddn ﬁﬁ%ﬁ&fé&i&ﬁvésv%ubstanﬁauy

114. The formul ation of claim 113, wherein the gellan
gthisP PESWRd@Rt at a concentration of about 0.1%to
about 1% (w v). 115. The forrmul ation of claim 114,

WTaE Ehrimil Agor06t drdofGikiinis S OB 1G9 Rirtik cam$ﬁ§ﬁgr&le 3t hRfe of a
of about 0.1%tq about 0.6% (wWv).116. The tornul ation
oPreseiyaiye ef apyriactad. 115, wherein the carrier further

conprises one or nore tonicity agent(s). 117. The

f Thedraddl ATorObf dlyad folakh8 1000121 S vhetde (HRBrAGIa B Eomprises a
tonicity agent(s) is a polyol. 118. The fornul ati on of

cPESTRVa4E- wherein the polyol is a sugar al cohol,
tri hydroxy al cohol, propylene glycol or polyethyl ene

9iT4€ @rmulation of claim 122, wherein the preservative is selected from the group
consisting of benzalkonium chloride, benzethonium chloride, chlorhexidine,
chlorobutanol, methylparaben, phenylethyl alcohol, propylparaben, thimerosal,

phenylmercuric nitrate, phenylmercuric borate, and phenylmercuric acetate.
The formulation of claim 123, wherein the preservative is benzalkonium chloride.

The formulation of any of claims 100-124, wherein the mecamylamine or a
pharmaceutically acceptable salt thereof is present at concentration of from about
0.001% to about 6% (w/vol).

The formulation of claim 125, wherein the mecamylamine or a pharmaceutically
acceptable salt thereof is present at concentration of from about 0.001% to about 5%
(w/vol).

The formulation of claim 126, wherein the formulation comprises from about 0.03%

to about 4% (w/v) mecamylamine or a pharmaceutically acceptable salt thereof.
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119. The formul ation of claim 116, where the one or
nore tonicity agent(s) is mannitol, glycerin or a
woaodrinstzo on t hereof. 120. The fornul ati on of aay/us006/048487

clainms 100-1 19, wherein the fornulation is
substantially free of surfactant. 121. The fornul ation
of any of clains 100-1 19, further conprising one or
nore of a preservative or a surfactant. 122. The
fornmul ati on of any of clains 100-121, wherein the
f | ati on coppris a preseyrvative. 123. The

128. ¢ dhgdpapilgtionp P%ﬁ?l,ﬂ,erméﬁ%fm 1% Gogiiass fipgn plaout 0.03%
S @b 86 RSB % (WA iR afly RiRing OP & pBhdriteRicIBNZRLMANE WM thereof,
chl ori de, benzethonium chl ori de, chlorhéxidine,
chl or obut anol , et hyl par aben, phenyl et hyl al cohal,

129. pribspraviatiem of ?lmrﬁi?gs‘ghe,relﬁﬁ% Jormlatian conpprses from about 0.03%
PRS BTG Wiy nhRha Al SamiRE Gr RBREYHIRLGAHI bk Salt thereof.
DG BTN (o) il o300 B Ly aceliabieSalt thereo

preservative i s benzal konium chloride, 125. The
130.  Jhsdprmylationef gaim d89.cvigrag theformpulatiqpromarises fem about 0.1% to

MR6SE1%3 WD B cath iR INERE 8lnhiRhdiBAReR B hBleSAl tihereof.
thereof is present at concéntration of from about

0,.001%tao abou; 6% (wvol). 126. The formnul ati on of i

131. . rl%p %91112\51??1%@ @}ynOft( qlai nlyﬁoa mhseein Fheagell-formmg polymer is gellan
PRAMTResH: hERLbiceARaERH 8PfEMEBbLt 6.089@8 abbit PLESHNt at
concentration of from about 0.001%to about 5%

(w.val). 127. The fornulation of claim 126, wherein
t ﬁd@eg pUeT shanorfslaimss 00 iy Xbstain Sheppomulstign somprisgs a

( Whion AR GAEAIHEORaBIE At BPAIBRASINIIA! | Y acceptabl e
SE%t thereof.128%ﬁ%hesfornufatigﬁhgf claim 127,

wherein the fornul atjon conprjses fromabout 0.03%to _

133. aggsgorz%lewwf[ HEER hy3-ahsendhe salhetmaeanayleming is ynecamylamine
agg&&hmMﬂaéxﬂt thereof. 129. The formulation of claim
128, wherein the fornulation conprises from about
0,03% to about 2% (w v) mecanyl am ne or a L

134. pﬂ-glF Arcaylptionef V‘Yaéfcfé%‘%'%fbllog' b herrin ther mecpamylamine is incorporated
f of el BHhQIRiGA a biistnkiafly mes"-&le@mh?ﬁlﬁiﬁswl ation
conpri ses from about O.lA?to about 1% (w v)

anyl am ne or a rmaceutically acceptable salt | |
135. ¢ 166 b gion ofy <?fj<;$ﬁmsalt0i0dr%3of~h'\§mn the mpemgammin. is incorporated
130theibah&latioh Bes@RtmtiaNyHRe FRPhCERNy1dnsinge! | an

132.

136. The formulation of any of claims 100-135, further comprising a pharmaceutical agent.

137. A kit comprising a formulation of any of claims 100-136, packaging and instructions for

use.
138. The kit of claim 137, wherein the formulation is provided in a multi-dose form.

139.  The kit of claim 137, wherein the formulation is provided in one or more single unit dose

forms.

140. The kit of any of claims 137-139, wherein sufficient formulation is provided for

treatment over a period of about 1 day, about 1 week, about 2 weeks, about 3 weeks,
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gum present at a concentration of from about 0.05%to
about 1% (wv). 132. The fornul ati on of any of clains

waQ7h33720wherein the fornul ati on conprises a PCT/US2006/048487

141.

142.

143.

144.

145.

146.

147.

148.

149.

pharmaceutically acceptable salt of necanylam ne. 133.

The formul ation of claim 132, wherein the salt of

mecanyl am ne i s necanyl am ne hydrochl oride. 134. The
formul ati on of any of clains 100-133, wherein the

mecamnyl am ne is incorporated in the formulation as
substantially pure S-necanyl am ne. 135. The

f aboifl4atveeks. afousdymertthcabeug® m@ohs 3Boutghmosths, atvat 4 months, about 6

] IS4 t in the formul ation as
CERRBL, BBURS bt SpRAAd Fe 1 L 150 MThe

formul ation of any of clains 100-135, further

c dmp kitafragy of pledmpd 8 2 A0 chirthegyennprisiBg ondokinpre non-mecamylamine
CaMRELY gt ' f of clainms 100- 136,

R A Ry bl anBep B, 0 136, he kit of

claim 137, wherein the formulation is provided in a

mibe kitgfaay b elpimg 387-1#hefukiher efmplisingroisdr matrepleirmaceutical agents.
the forrmulation is provided in one or nore single unit

da$e kit Eaim4D, whitkik bdid Phaieficd gl i

wher ei n sufufni ci énwt fér r_rull %ti on i?s l%rg%rggﬁﬁig}&%%nasepmate

t FeRipienfrog the Phameaceuidcad formpdetion ofaycanayiemine] one pharmaceutically
aRQush bl out 3 weeks, about 4 weeks, about 1

nonth, aébl\%#t(tﬁ eégnt hs, about 3 nonths, about 4 nonths,

about 6 nonths, about 9 nonths or about 1 year. 141.

ThEe kitiof gpy ghglaims E3%il A, whereingbe nfegamplamive ipincetipnrpted in the
ORSRliatiBY & ggg{a-ﬁ@aq@rm[ L | i ¢ acetyl choline

recept%r antsagonl Sts. %gﬁ%agﬁ)&%i%f any of clains

137-141, further conprising one or nore pharnaceutical
adBaki of any of qlgim i 37-3 43 ,cvadreinithe megpmyinting & idcorporated in the

pm%tajfsg%sttg%gﬂ% Hhﬁe R &gjfaggaﬁjn?nea separate

contal ner from armaceut1 ca of mul ati on of

rrecag%l am ne, or a pharmaceutically acceptable salt

t eneidpd fauthe praparation affthe fiymutationaifiesy 08 ¢laim8 93-126, comprising

WiRIs&igs Jehe necanylamne is incorporated in the

formulFation as substantially pure S -nmecanylam ne. 145.

The kit of any of clainms 137-143, wherein the
QWFW%g‘TISfOFIﬁmHS&YIaﬁa@ anraquieus solution of mecamylamine, or a

pharmaceutically acceptable salt thereof;

(b) mixing the mixture formed in step (a) to form a solution or gel.
The method acgording to claim 146, further comprising the step of
(c) equilibrating the solution or gel formed in step (b).

The method according to claim 146 or 147, wherein the aqueous solution of
mecamylamine, or a pharmaceutically acceptable salt thereof, further comprises a

pharmaceutical agent, a preservative or a surfactant.

The method according to claim 146 or 147, wherein the aqueous solution of
mecamylamine, or a pharmaceutically acceptable salt thereof, further comprises a

preservative.
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formul ati on as substantially pure R-nmecanylam ne. 146.
A nethod for the preparation of the fornulation of any

wohowlasms 93- 126, conprising the steps of (a)PCT/US2006/048487

150.

151.

152.

153.

di spersing a gel-formng polynmer in an aqueous
solution of mecanyl am ne. or a pharnmaceutically
acceptable salt thereof; (b) mxing the m xture forned
in step (a) to forma solution or gel. 147. The net hod
according to claim 146, further conprising the step of

(gg equilibrating the solution or gel forned in step

( bhhe metgod pecordingie any O el q-44%. wherpingBe aquepay solution of
WhREGhY 1dRIe AU AbkE AL ! 38,

phar maceut i g ally acce gtdégfigp s? g{elp E?oﬁégg%{)?‘:g}e?’?frctcﬁ{&rges a surfactant.
conprises_a pharmaceutical agent, a preservative or a

sUegrethad according to anyief elaima b4l #0.rwghareinghe Felutias faymed in step
1 i N i . nyl am ne, or
a[tg%fg}%r}g% ?SP fr{:%?ll ‘3&31‘?@%%?13&“2&‘ s'fl alt Is‘ﬁ%?(ggf , further

conprises a preservative. 150. The net hod according to
arhhegretipd pegording tq any ofglairas Ha-hal.avhaseinghe splutiorfprofed in step

i ; j : abl e salt
T A S | et
according to any of clainms 146- 150, wherein the
sdNGNeIROY Brqeedng fo anppf ¢laims HGrE52, whareip the mixing i step (b)
t @BhpaiseLRIHiAE, IRAThE bS o@Dt he met hod
accggging to %ny ofEcIgFﬁgb%%g?%g%ﬁéﬁﬂherein t he
solution fornmed in step (b) or step (c) is a gel prior
to topical ocular admnistration. 153. The net hod
according to any of clainms 146-152, wherein the m xing
in step (b) conprises stirring, heating or a
conbi nation thereof. 11
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