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CONVENI ENTLY | MPLANTABLE SUSTAI NED RELEASE DRUG

COVPCSI TI ONS CROSS REFERENCE TO RELATED APPLI CATI ONS

This application clains the benefit under 35 U.S. C

119(e) of U.S. provisional 5patent application Ser.

No. 60/614,484, filed on Cct. 1, 2004, by Vernon G

Wng and Louis L. Wod, entitl ed Conveniently

| mpl ant abl e Sust ai ned Rel ease Drug Conpositions, and

U. S. provisional patent application Ser. No.

60/ 709, 665, filed on Aug. 19, 2005, by Vernon G ang
CO@&%{“’S?M;@%Y E\ATWAEDE stk e AMGUMREDE &8 DRUGHDMAOSBI@N

ease Drug Conpositions, both of which are
i ncorporated herein by reference in their entirety. 10

F ! ELE OFc Eﬁ'ét 'X%il\fgf@fﬂg&'go %ELA"H’IE]D APPONRATIONS provi des
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patergfapphca {021%%}0 ﬁgln é)?(ﬁﬁ B4, a3 ook, lfyGTerrtoh@ Wang prblpquis
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L Q8 ratddhe N8y €RRZAS: in ﬂiehl Bﬁvetmg

Confpﬁs 19(51Sebuﬁ’ df%’%“?ﬁ cagéy}m\}vl th ?@se st andar d

adm nistrations requires | arge doses of nedi cations

that may result ilijL]g yrersd pevefiest s.- The
technol ogies relating to contr IIed |
be&his antxewppwldphfoaw@wpa‘rﬂtle o ‘?dF%rﬁ‘?F@’*é% “§8?qr’e he

1mpp mlaglgls(&li% ly ; 1@&@1\6%1 ShghactiRiI@Mynulatibe usefal fnﬂhaﬁ@uﬂ@t of
deriver hedi cations on a continuous and sustai ned
systemicraed lociAdigeasssonal |y, | ocal control drug rel ease

applications are site or organ specific. 25In response
to these iSSUQ?ACK@ﬁ@UN@(DF'dHEﬂN‘@ENTKQNt ems have been

expl ored. Non- bi odegradabl e.d t

i n@rageis mofesrof dsog Apifvery S\Jﬁq’t"fsé@’écra ?p% wa?%{!ius c% hz&? a%HB
1ntr§r¥'x'1§sgﬁlgtaintr5\@9¢|n§@1& §u|BaItandDﬁJsl1MamSn gaycsdi iohigh and low blood

I ntraocul arl r 0S D, r
concenpRtans aef/g s qui }Bjéﬂxée %tl%?goﬂl &%%1% c éeﬁu%?ﬁ%é Mlerapeutlc
efﬁ@%% ehBlRsd @untifre admiatvanaedqyires bigtdosas afmgcheahgrﬁdhat may

| A Lt pLal ea |
res@bxmtcggﬂggéﬁ(qf ite a&ﬁfg}egﬂ]p r@’gg{‘%% o)c f 1(33' @r% ﬁ%ﬁ sUderden

attérr?)?eld Yslgn effoto EXRRPER sorheintierpi @élp of copmpoqah@prﬁ@b Ehix ftugp
arqtqﬁ!e@@gq r@e:e',i?cgtfo)nﬁ az? %?‘#ﬁ%tﬁgﬁgg% L8185 6. TLCARERARIY, Rocal control

or none-r el easi ng hor nmone
dro kTR D ppaRiabRgrd @ of rgartspedfiaxent of prostate cancer;

he Surodex dexanet ha.s & Nén-
R ON Q%rfé%u%n.*?{:"i&g”ﬁ’?‘i; ang
blola'%gxﬁcﬁﬂ'e RruPRPtveLy systerhdGaciedy, e jample, Hﬁ@mﬁ%aﬁﬁ 4 Leomby, 2

reconbi nant human, growt h ho
surgmhlyma]@{xq thps d@dgqs ﬂ%}cgodg uthigﬁél l&?@\r\% il gcg @grp YWurgically
1m@ax%(} sg{cl) h%fn ttﬁﬁldmﬂ}ﬁ@i‘tﬁdghcy&ﬂé toﬁtehl] adgatddgugstate cancer;

0 reduce_the fre Henc of a H‘e? 1 Sidation

and@Togplanon®i(@rgasra Intgmatias gl dy ﬁ’g Yﬂ“ﬁ%‘ FHRY ce ure, is

I\/Beﬂ%ge oradable implants include, for example, Lupron Depot (TAP Pharmaceutlcal
Prods., Inc.), a sustained-release microcapsule injection of Tuteinizing hormone- -releasing

hormone (LH-RH) analog for the treatment of prostate cancer; the Surodex® dexamethasone

anterior segment drug delivery system (Oculex Pharmaceuticals, Inc.); and Nutropin Depto®
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5(Eyet ech Pharmaceuticals, Inc.), a pegylated _
anti-VEG- aptaner, for use in treating wet nmacul ar
degeneration. There remains a need for a nore
econom cal, practical, and efficient way of producing
and nanufacturlng drug delivery systens that could be
~used locally or systemcally, in solid, sem-solid, or
liquid formulati ons. 10SUVMARY OF THE | NVENTI ON
An obj ect of the present invention provides for
econom cal, practical, and efficient drug deliver
(Geay,ﬁgcgmmﬁgg%@anmas of fch@nipri@semianigmrenbiroane erpheddading
Iver stemis . produced easily, delivered easily
Imﬂﬂwiﬁh@0§Y%%d%@‘ﬁ%&Pgﬁi UF% and is both bioconpatible

andy Jdﬁmn%ega%{ﬂﬁk& ghvar @nﬁjlﬂtbhff ipealdtipp) tb h@uce the frequency
fornul ati ons of the present é&#ﬁ $ e é&&mm
of adoEbtratine g pp & maqa@neafﬁém@é‘@el‘iy} 3& “a‘%re?d |
yepel;hef’ﬁa? altidalIPha R ta§d g M e AMAL VEGREbtdiRa) fomlse in treating wet
rac loners. The formul ations deliver therapeutic
nmandwhgnmmOMIC | evel s of active agents over the desired
extgnded fngnaa’ néedéH;EPa' méte 'B%Bllnlc)ﬂ @ﬁcﬁchlearﬁleffﬁzldﬁf way of
i nmp ant’a The formnul ati ons aregﬁ&# qg&patlble
pmamdn@mwgmdtamgedmaﬁfdwelw&ﬁﬁf‘ﬁ@é}‘a‘ﬁ %‘E&t})’
aulitas.desired site. One
Sys?ﬁya “g?“Q%Ehﬁgmg?ggiﬂf i nvention provides for a

phar maceuti cal fornulatlon for tion into a
patient for the SURBAMR gg@ﬁgﬁg active agent

C 0 ITRB bﬁ%&%f ﬂxe%e@&@ Em@ﬁdohlpamd@k odeghadiahl| graeical| pidefficient
an act lve agent or p ar naceuyt i cal ('?gl l‘? ﬁpem '
dngajehvetrh eysteof. Accpqqdlag]toégep@eslemdflvepﬁ@ fhhs ;iggvﬁ ts
préd%éma'aé}y Qthlex%d %ﬂﬁm tRe S ob ﬁamgldnrmhagﬁoadbla@bwatlble and

her enbodi ment t he i nven
biqgle g\aqiaﬂ@s Mogq— SP&“%‘%?HV rfhft@mﬂf]&%ﬂns P{}Pmr&sgtnl mven{ion J}owde for novel

thér{ﬁ?ésqggt Al 2 'n%ﬁm&teﬂ%ﬁdl Bifdctefl of infphated bg t‘paihﬁecﬂmp@{:% ase
pr@pgga}gg;l %{j!gf\gfrgulgt;gx; Bc?hgrgltptr I%f%lﬁzggﬁanggllf)ﬁ? goxﬁneveis olf gctlve agents over

th 5@&&?&%&&&@& arRG §ﬁ|ﬂ¥uﬂ!§3 kehsaletof trﬂxmmmbn T\hh éqremhn@tﬁuaep
or nu

tion exhibits an vitro di
bokHares =D OB A Rt p B e R e R E R b agen
o deSledafed over a period ranging fromabout 1 day to
at | east 365 days. Yet another e Ji8a
a pﬁhﬁﬁﬁ@é@¥¥@§¥ﬂF@FﬁﬂF3VPBWDPKW]|npka tat#%ﬁ%%ﬂﬁéla oé

foPatY h&idiof &fto & E&leﬁﬂﬁﬂ'tﬁt nedineétorasef of adive sgoni PEPEERHT
conprising

b G LG BB s

 safi@hdredr 18 a8 Apect Oh@e aiventehobie fo?l%lttt@nasb@pgbl@@fdz@;@g ippjanted

active agent is released over a period ranging from'
byjBisaEoM day to about 105 days. Al ternatively, about 2%
t 0 abier alq&%raém bihie Actitive pagdet formphapeacewicaldewlation for
period of apout 25 d o 5.0t RRPHLinS® %0 Oof
1@%@‘%’@? @2 BUGRHPT 'ﬁ%@lsﬁé’eamﬁago 2 %cvté?/é; tpe?]?o mé
biBRRMaiBR, WK EraldlcadxoiplenEid dayaive gyntamebiapcEityY P?Féﬂf‘ble

sballl 20 o’ o NS00 Y 8680 ploHId Fheras bur
saprect, WReTeiD 6““?%??@@?1@0“5?‘ %lhﬁtsa i pEgg ays to about 1 00
263y 8bout 100% of the active agent is released over a period ranging from about 1 day to at
least 365 days. |
Yet another embodiment provides for a pharmaceutical formulation for implantation

into a patient for the sustained release of an active agent comprising a biocompatible,
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I n anot her aspect of the invention, the fornulation

conprises an active agent at a  concentration from

about 5% to about 50% of the inplant and includes a

bi odegradabl e, 10 bi oconpati bl e cxcipient at a

concentration of at |east about 5% percent of the

i npl ant . I n anot her enbodi nent, the

bi oconpati bl e, bi odegradabl e exci pi ent may be

‘tocopherol isoners and/or their esters; tocotrienols

and/or their esters; benzyl alcohol; benzyl benzoat e;
blod&g?%@leqmﬁmzmu @n eahvelagen0br }prahmya(coxryéw{:@rﬂbbe seli Gprgof,

havi ng | ow wat e 0 | { e
B e
about 'T%am%@&tﬂlots dﬁlﬂdA{kéhﬁthe@t Shost m toebaate0)foof thpua@lvaégf‘&t

strai g an
may &k cOHOS CEABT LR TBET! "%P“‘?rggﬁé’ E?@Jé?% 3 € acive

agerf? Il ?99?:[6%8 ed¥vePS R o@ﬁbdi]hi&l) dlaIySIE)erDlU 60 depvindeethdror a
con

[l ed d { d
embp@gtegq? .'pb@]?t g%gﬁél?#l?gqa% gﬁtge é{}g"g a%en is rre & ecaisc}(/?lt aelggnt)@fanélhg

fror,pgb%q{egfdagsam a%oﬁrl@oiahyggorrpatl bl e I iquid matrix for

direct 1njection ular.. this hg
i neroheASPES YL H’één“leﬁﬁ?onanﬁ OTRSHROL TR ggésgdg%ur"?fsalgér‘;g :
con% SHATRLRAS MRt 9% td fcaiBuzof tﬁmmpﬂmxemtdnndedeamwomﬁzlw
enzoate._ I n an aspect  of t hlﬁ tgbou ém of the 1mp1ant
bioapEpalifet HaBFE 3‘0"r°°f’?‘?“§ﬁ’6‘?“n°5lab & ace i's rel éased
' Bth?aﬁo‘ﬂagr éhﬁ:&ﬁﬁaa& mé biob@l?]@yﬁelel mochgraaahhmcplpreawgmhj from
about ug | ess t han MEShoB benzyl -
tocqpipriobigorgsIs aﬁ%‘ﬁfttheé’i ey fOSOtEB%(iﬁ a]“nloﬁ é‘tﬁg %}g’érsﬂ enZ'Fpe active
ben@QEN thoS Wb Siz6ME estérh oyl yEoye diylvee) dids hal.vhle lgyt watarpplubility;

invéntion is sel ected rom t jhstions dofand
R L
tne§Er‘§ BPOQ&tyﬁ&hd: acid with mim&imgghisiﬂé b@pdsd chqqga]w@@}qégpgols, an

i nhi bitors {’} er oi dal z;sntl-lnflamnatorles
liquighpnd seriseliq p "i‘@‘)é‘ﬁt?s? grﬁ’l “fungal s, anti-malarials,
ant Ay ispdek of ﬂﬁllmmmna;gexndes forarsontrafies andssustaingshyug delivery
andro energic a e h&erkd &SKMIQ atible
systgae 06 Dot ey B B AR £ Gt bt Wocomp

el itors, nast cel
hqﬁa &Qiﬂm fa;eﬁse,gt alﬂjeomoncm paprcaklt,algti @gfﬁt abthe sgg'g? §{°éﬁ4?snf8§a
ant | m cr ot ubu Sdekctni Bdizsl benzoate. In
COBRASIEGB SRV ‘%ﬁflg(%gaésg?eeogu%c%ngbgg |n% hi bi tors, Fibe he
an Adpbdt Y PRIhesEInvas dexmicihosdind antrigmeigplgngt Jeeqpfisis pdeased into the
oni_sts and ant i b 1 R0649 ten aBAENOa /e
Vmieg ?‘ny%m %onoq}gfﬁhgik%%%ﬁgg?%g dg% nase | nhi bi tor,
ovglamﬂscydfabbmtmmtoagmmnmey dagnti agi ng pepti des,
Sone! aSe%t ¢ QR BLd Q5 emBBdineATRF &8 gfds&@ﬁvermlokjdsdtcttﬂg
age 2 gens, anti-oestogens, oncog —
froaCthé Y@t amslsnh‘g m amaig@slcsx s b OhRiF R SECIShI PR Stercids, an

nti bodi es al SRR tories, anti-

iR AR IRES Al ARl BT n?lglﬁé;li e
infe@lve agdnngaino furgas sniguhiiels ent GeaEHISISASPS: ANt BILs A 3

hor none agonj in Arbdidxinhfirase inhibitors, mast
andrgEREIERIE a}soa?a%zfdgct ?@ﬁcr}ﬁ"% ¥or i bo Liyglrreotl de . 1ostic
cell ebititeas i otidyi postaplanding o GhigRRES, ar}tﬁfzcr?wg? & psiitss gnecr

neur ot ens 2R a{ ﬁw@nﬁnbmgamdgpwth
LRG0 T 000 Ao gttt soance
hoanbrichyg pasty hytetrgosists a@ﬁthog1Ya?*&%‘6srrﬁde§@Sé‘i‘ﬁ rgeeptor antag
. dgﬁ?"tdl%‘ -g Qarn%r;rgis élll‘hblggg | gg%b 08i8H 2R ists] 448 dkinp geptides, topoisemerase

obesi ty managenent Qst,
inBihieeYs, amtli h@rt@pbm,laﬁcs'latmmé PHEH PR §BS hhis

t herapeutics, tunor-induced hypercal caem a
t her apeutics, bl ood anticoagul ants,

i mmunosuppr essi ve agents, tidsue repair agents,
psychot herapeutic agents, 10 botulinum toxins (Botox,
Al'l ergan), and nucleic acids such as si RNA and RNAI .

OI'IC% €ne .
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BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1 presents
di ssolution profiles of dexanethasone (Dex) fromtwo
formul ations of Dex/poly(1,3-propanediol cathonat e)l.
15Figure 2 presents dissolution profiles of Dex from
“two formul ati ons of Dex/poly(1,3- propanedi ol
carbonate) R Figure 3 represents dissolution profil es
of Dex fromthree fornul ati ons of Dex/poly(di-1,2
propyl ene glycol carbonate). Figure 4 depicts

di ssolution profiles of Dex fromtwo formnul ati ons of

activag¥d Iﬂﬁlﬂay(ﬁrk nélerberase 20hipitapyanabrsiagioy pertiorsthdsentcantsense

ollg?r}ugﬁ{)tﬂﬁ élésmgll (r:(gt(% dll?t%% A (%h%&ﬁ?qufem lech%é(ag'oﬁis@ased

i oNns benzoat e, LP’
gonﬁir(])ﬁfeph Edl@smig Bcﬁmbmetalgmlspr pfdsineingpe i itprg | cpideEty! FPB% actor
ree, f or s of £
inhiBi g HIZ%‘&IF “E; et %g 3'%1 % SQ%I tﬂ%r?{%ﬁﬁcé’rngg r|0Ite(§§mof

antdl Bm@ﬂ%bﬁMbﬁngrﬂml@tamds ckedmbﬂlmﬁ“é‘dreﬁmhaﬂm%t&
atjons.of triancihnol
e o e

gludp&f Eilegs ptides, Iaea;slty eheagatknf zfgams,tatmp:@ea therpenlica TSRS of

~ Dex/.d-t h d
thera%e)ép%st %e?lgco) Féé gwlexa{)eu%cs dmn %)ro %99&? ﬁl&er&%&ﬁlta %erapgdtﬂbl b@ood

i"Oh pr of | x rel eased from a
antl%éﬁlexhtgﬁlhbﬁhﬁﬁep@dsgi@e lag @, disberrpainngenfsopsirgiofeiapgptic agents,

gure . 10.de
bouylapg0ut PP At 5l b L B R A
Figure 11 depicts a dissolution profile of Dex

rel eased fro O THRGS Ainec§ or nul at i on.
Figure 12 de% gl ssoputlllg)n profile o? Dex and

G mgid Dpaens disBcﬂ).ltlcal frofiles of dexamethasone (Dex) from two formulations
of Dex/poly(1, 3-propaned101 carbonate)l
' Figure 2 presents dissolution profiles of Dex from two formulatlons of De}Jpoly(l 3—
propanediol carbonate)IL.
Figure 3 represents dissohation profiles of Dex from three formulations of
Dex/poly(d1—1,2 propylene glycol carbonate). - ' '
Figure 4 depicts dissolution profiles of Dex from two formulatlons of Dex/poly(tn—l 2
propylene glycol carbonate). |
Figure 5 depicts dissolution profiles of Dex released from three formulations of -

Dex/benzyl benzoate.
Flgure 6 depicts dissolution profiles of Dex released from th.ree formulations of

Dex/diethylene glycol dibenzoate.

Figure 7 depicts dissolution profiles of tnamcmolone acetonide released from three
formulations of triamcinolone ace tonide/diethylene glycol dibenzoate. ‘

Figure 8 depicts dissolution profiles of Dex released from threé formulations
of Dex/d-tocopherol, and di-tocopheryl acetate..

Figure 9 depicts a dissolution profile of Dex released from a Dex/diethylene glycol
dibenzoate formulation.

Figure 10 depicts a dissolution profile of Dex released from a Dfax/benzyl benzoate

formulation.
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formul ati on of those conponents in benzyl benzoate
(Panel A) and a 3:1 fornul ati on of Dex 5and

Ci profloxacin in benzyl benzoate (Panel B). Figure 13
depicts the concentration of Dex released into the
vitreous hunor fromtwo fornulation of Dex in benzyl
benzoate. Figure 14 represents a histopathol ogi ca
slide of rabbit eye tissue thirty days after a
posterior segnent injection of a fornulation of 25%
Dex in benzyl benzoate. 10Figure 15 depicts the
V'F‘ig:ue@lllsde?@fﬂ a@ntdlatoh erofitf of Deandéase] fmm addeytesriplieryl TA)
rel eased froma TA benzyl benzoate conposition. Figure

‘mmmlﬁeﬁ%@P@F§ the in vivo release of flex released into

t gy R8I uERYRshAlRutfon@rofite dM@ckdhd Gipphfioxacadishes bil

succi nate fornul at i ur.e D
formplptiandif tRoseFoIBPREBES §1 ?ern%%gx% %lq&ﬁf)ér@ gi?so%ﬁ%nulanon of Dex
andé@&ﬁbﬂﬁ&%n&§mﬁ®&ﬁbhaummﬂBapplIed to solid surface&

re 18 shows the djss
fﬂ%gﬁﬁl%W@Fﬁ§BﬁPPﬁ@?“#B8gbﬁg'% %guccf%%?GL%g¥%h atlon

fomﬁagw&ﬁlg%ud&m}@b@za&e | n VI vo rel ease profile of

cy clos orine fr
t days after a
sUdew 4@9&% s 31& d% Ao of kbitexe dssue tirty day

postEHdt SahiRht 165&%619 6a f@frmﬂati}bli}ﬂ :rsa'?bex ml b2QEyldenma0 depi ct's
an In vivo rel egse rorile.o 0S 1 ed
P RS i e e R Op Sty PR RRGE BB ST release

fron;eh?AB&ﬁM%thﬁteS@ﬂ[S&iﬁbnof a NZWrabbit eye. Figure 21

shows an _in vivo ase
 t oBepidp STP"§UE%i”rY Re ég%ﬁ%?fgﬁseﬁ 6(}'{]?2}18 or rruh{ggfl{'%)ﬁmlnﬁrr%ora{rr? o e%
De;Jd[lalbﬂﬁo&@hérbl@ﬂ&ﬁiate&‘aﬁmlayiomf arat. Figure 22 plots in

;”r é},%ggg? ﬁ%{l&?%f gt?sr?hlltlgl;{ gflol?]ex gyf-omrrz:;]@u %m%e‘?lé}%:ﬁtg% ?la%r@l esrﬁ():/cmate
fornft@iba hgpliedlo EAld saifad=SCRI PTI ON OF THE | NVENTI ON 't

shoul e un od th
o S B R ol Ghe P NA PR el Roshlnes
toubﬁﬁ&%ﬁ&ﬁmwemﬁmhudescr|bed herein and as such may vary.
g %épr%tg% n'q re?eea n%@[gg bflc c&sgéﬁnetfnﬁn PlesmeR! of-

Par=e s only, and is_not

sucdnmce@dmpom fdrmmnmontlimglastetbﬂ)e ag¢riqr ibarpparof ANGW {ABRi on,
n £ - Btk BEC e B
an gguHal %%ﬁgggff Qn Ly Vg treﬁéa¥ ?Xf it Be ﬁio@ﬁ&% fAsin h‘&)@@bh piein

ngul ar’ forms "a," "an," .and

succifidaecyclog@kia (ﬂ(ﬂfmh]lae()n implanted the posterlor segment of a NZW rabblt eye
Figure 21 shows an in vivo release of cyclosporine from a tocopherol
succmate cyclosporin formulation implanted in the peritoneal cavity of a rat.

Figure 22 plots in vivo blood glucose levels in mice treated with a transdermal 7

formulation of insulin in tocopheryl acetate.

DETAILED DESCRIPTION OF THE INVENTION
Tt should be understood that this invention is not limited to the particular
methodology, protocols, and reagents, etc., described herein and as such may vary. The
terminology used herein is for the purpose of describing particular embodiments only, and is ,
not intended to limit the scope of the present invention, which is defined solely by the claims.
As used herein and in the claims, the smgular forms *‘a,” “an,” and “the” include the

plural reference unless the context clearly indicates otherwise. Thus, for example, the
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plural reference unless the context clearly indicates
ot herwi se. Thus, for exanple, the reference to an
excipient is a reference to one or nore such
exci pi ents, including equivalents thereof known to
those skilled in the art. Qher than in the operating
exanpl es, or where otherw se indicated, all nunbers
expressing quantities of ingredients or reaction
condi ti ons used herein should be understood as
nodified in all instances by the term "about." The

refelte%c% 2 exepRHt s aM&Ehcbl Sfche bhmo@ MGG Eipientyi induding equivalents
Centa es

therqmﬁ bhivoeto fhpesskilld it e %@]151‘ hap 1Bt %f%t"é g&@%g&lngr Phcaer
other\glsg{n&\ 04&, fa]?ﬁuntiﬂ%?s &Ex@ﬂﬁ%@uﬂﬁmdﬁﬁ@ﬂgﬁd}m caredction condltlons

osi n

or exanp t.he net hod I €S « o
used 1nzrcgm giquld L%b bidegptod ﬁ%mfxﬁg%d 1 Histag%s gg 8’% i) desa! 'Ik?l% erm

I N connection
b%}xt \Dhe%'&%‘edﬂﬁ @&%E‘Jnoh oue ﬁérb@xfh,geshﬂiy radad 6. t 0 provi de

tions of terns inconsistent with y
he rAéh mtenﬂ;‘h@i\;@hqg @BlPIICE%&“F Hiﬁrgdgﬁ éreilaf&pg Va[t dlt x%‘ic'n ?&&%?Qf

the Burg(l)sg o{jaeﬁ&i UL& dibdid I\gbifoe etahiplef ihe hﬁgxoddbgesoﬁssclﬁi@d in such ‘

appl i catlon n_thi a be
pubticatiotsrthad chight beawred HrfoBRré ‘Y’ﬁ‘a P‘ﬁ%ﬂﬂf‘r‘?&%‘ﬁ %?gf’%?é l’ﬁtgt

prowge detflnﬁ%nst & 13k 6datsBtehticih Hbss @*e@c&ﬂﬂdelekvyn Thqrsel;[@bbcfatlons are
Invention or for any

proarl@i ol ohei élsql@P@tPéﬂ”f’éhe@? i}F sLPE Pt ap é‘?‘é“"t“ Nothing

| in @8 %Eh‘a%ﬁdu.\}[jbre%%ﬁstmwas aﬁQﬁrﬁ}lﬂorﬂtﬁﬁ thefinVemtbrome ot entitled to

non and Loui .
an@ormrosi cbwtowe P SaSP el g oo ffhcaion
is rg&%’%ﬁg 24 70;%1&%?%}1 h@h&vsajmabfsmnm]ﬁleammcpq;au 2004, by
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ﬂwﬂﬂ“@ﬁ@ art to which this invention pertains. The
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bi odegr adabl e sus e l: At QRS WHithQRE

meaBipe et hese cprp@ont }W‘?éﬁfs °8ﬁt° ke e{;‘%ﬁ@:&wﬁiﬂ l?l ons are

i eRAR. € I|qU|ds naechanlcally cohesi ve solids,
e syt e s 5h bl B8] bRt rtiacene

es ra eature of these

 fornhuliiof. IiS&e iaghect@n the grevkntfooy thask Srinplationsdgre sb[gl@gqaﬁ{%}lqﬁd&
- maintain_a single. bolus Batebbl @
mQCH@P‘?aHb F%gmﬂés » IRfeS e §8E Egllmglgheéﬂﬁﬁﬁs (@ﬁ il Vte atef in

0 not break up as, a.
HéslrMﬂ@fe@threS‘oﬂmb&eefquﬂr opf.end gqj forpalatipes|ipal fhgy maintain a

¢ { L a f
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drug content RESRsthe intended
PlRGSPEREPYRT BrEHe g fecs)?lpaﬂtgyéé?ag% ﬁgﬁg%lfeééaﬁ at)ear e eealglelny
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harnm essly after dellverlng active agent to the

desired site. The present invention relates

- generally, but not totally, to the use of fornulations

that are of limted solubilPty, bioconpatible, and

bi odegradabl e (LSBB), which may al so be 5syri ngeabl e,
for controlled and sustained rel ease of an active
agent or a conbination of acti-ve agents. Solid, gel,

or injectable controlled-sustained rel ease systenms can
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10 nmechani cal m xing. Injectable formnulations can be
made by pmm xing in a syringe or mxing of the LSBB
and the active agent before or at the tine of
adm ni stration. Formnul ati ons may serve as coating for
& ents or other inplants by, for exanple, dipping the
stent in aliquid formof the fornulation and then
drying it. In an aspect of the present invention,
‘novel bioconpatible and bi odegradabl e 15syri ngeabl e
l'iquid, inplantable cohesive solids, and injectable
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ou

0 car d | réf¥le
elyed @Q)I)egzeogtg gngrgpyzlez]g %Efyogf d;g)%?zfi? : d:%bofilt:ea%%l-syof g&g@k% 1 ne)
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cal l'y dur d B@sded ded
%she 8Bk b A tfﬁ%ﬁ s gf (g @f %‘é@{r" tab“’ el %%%%1 (2000)) ; .
alipHafi€ ALSHIT Wikh d]ﬁxjgeﬁiimm:nof crstabhshm)pdmﬁla@”?@% (such as .

I'iomas) in th br.aj n. o o dn &
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Physician, 66(2), 283-92 (2002); 66(11), 2097-100 (2002); 67(10), 2147-52 (2003); 68(7),
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 knopy e art

10ventricul ar system Additionally, for |ocalized

active agent delivery, the systemof the present

i nvention may be surgically inplanted at or near the

site of action. This may be useful when it is used,

for exanple, in treating ocular conditions, primry

tunors, rheumatic and arthritic conditions, and

chronic pain. 15It is contenplated that these

LSBB/ acti ve agent conpositions can be applied to the

foll ow n but not limted.t r
1356869 (3803); kﬁgw 748 €902 mt?rew%?%amg‘?{%s“ﬁ &Ss‘f"e m‘?o‘%g%ep
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into poitoneal, cawikr] mtram\@;@k 1ntlﬁgléﬁll s%lvgtaneé)g% 05P§gxﬂ%s %lfu' hear i ng
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described in 13.5. Pate ts
for dXampl6, 17 261D geulaxgondgions Primry. tuIRgys, T Ebb“f'f“%i%\éc Ebidiions
andg‘“é‘ggp 42 No. 5 443, 505; No. 5, 164 188; No. A
652; and No. 4, 853 224. 30Sol i d. L SBBy . f.0Fi d o the
ex&nﬁ@tﬁﬂwﬁ?dlﬁ@t?ﬁﬁﬁllasﬁp YR 4eER CPYPRIE” Bar eathy nal -
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CORp AHfiFetdrdbd oﬂﬂcdhdmntoh enisall b(edjatofbo targhadd fppinjectédn Qict i ve
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implapjatien AHeRscal Bpkica gnsl nl%v asi \tllgg%bé Chikp gloggﬁfls er eltlzlt
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s’ rheumatic conditjons,
No. fwzmmmodaﬂ@w;emn 63143 66%h NasS, #4188t Me: 449 68%ind Nem
ification of the inmmne response 10such as in the
?t%entl on and treatnent of transplant rejectiqn and
| N ANCSEB {fhakapyle, iTybesystwed dimcly ity RAAnCRRA Lfspss speess
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‘the é‘fll‘ &€ £ ‘i?é gr?“ts? a‘%géha%?f%%@géoﬁ%oég of@?he out h.

If such a use is deS| red, the system may be desi gned
to have a shape suitable fgr 15inplanting into a
tooth. LS13Bis also useful for treating ocular
condi tions such as gl aucoma, PVR, diabetic



10

15

20

25

30

retinopathy, uveitis, retinal edema, vein occul usion,
macul ar degeneration, Irvine-Gass Syndrone and CW
retinitis, corneal diseases such as keratitis and
corneal transplantation and rejection. The
formul ati ons may al so be prepared as control rel ease
eye drops for dry-eye 20 or for controlling the i nmune
response. Regarding control of imune responses, the
~formul ati ons nmay contain cycl osporine, sirolinus, or
tacrolinus. Qther intraocular uses include glaucoma
dirgchi tg@%g@{%é‘, é&fﬁhmﬂa ahd @NGe bched {sb?ddflgflw iofrexitigé ygent onto the
antibirotic delivery, .an raoli.fera . ,
srtofenng g G PEREYS R TGRS B PETF affiah K ered
for emﬁ,]ég ?lseu fi lg@o X3P cBle il te@yd, bihopioraaf teedle] iptorcrghes25
W or

atrons conprising surolinus or
like joynest ospori ne. Local cancer therapy nmay be delivered

]E %hefsy&erﬁ X25RIn§ to thé sr_eLfdndm?amiom hdsipmfeicmmp@gbnm_in providing

ormufations conprising, for exanple,. .adri ;

s cosrmabd rgpingrdan gt SaE R AT Gos b gt e A ollor

systetegg @gﬁi@loﬁiﬂlr&r Em%gicﬂr&fe&tﬁ@hm@ian@ai wribsfobewidgareas:
rarac

ents.inplants, ceniral, .neryvous. ;
 treatinay] of pmser(us PEMArySHRPFS SRS PRt ?ﬁhﬁgﬁf‘fﬁ%’%%%%%éﬁé ?Sr%l ants,

hon%o(?et &1 defi cie@ Euch Qi St tedad ddvi @fi g hatlifeasoniof the urolinweg requnse
gro or differentiation factors “alﬂﬁiﬁclémém"ory

sucherg énthe premmlg(mnp@'!e{ajplpn.&tg_ transp antmgc &og(h:?mo 35y 0 fr P ho

syst%ﬁ ?Séfsgts]xiﬁﬂﬂ lrérG@d i @Rating HIV@h&HIV reloadsippatrnistc infretions such

ficulties reported in.sone cases. eV Miar. Th
as CMIG tenoplavhasis PR R SHS C_%%“”e%?geé‘}yf’% r‘i‘%‘%‘a‘?‘f‘ %‘@‘g‘ﬁ ?“?éé%étﬂ l_ar °
syst?}:ﬂ MaPbShdald RB%ry ArHdlivd dpgntlctegiee tosetngihngsbigfectan A

at"may result in toxic side ef ‘tegﬁatlﬁwf%?xa d JTRYid Rt
mowdix S mpttea we ixdepEdghoprem Ty lfhe?. G¥ Fent ¢l i cal
impRh@GLih©& &hn.i ntravitreal injections of
mcrocrystalljne tri.ancinol o C | APVR Aiatehie
t r &aBRahlsogmefkpr EaLA Q&Pﬂ’ﬁceoél\gglg%u %at?%é ggga@rrat ous, o
setiiBlh A BIBIQ Frindllea s ecin o&gggidmrmsul; dea?ef,a“% PWEM%.

In Eye Res. .587- : S EEBNGESan Aiof -
Synitemetapg %(BV@PI@%F?‘E%@} %‘FF Seﬁf@%’é‘%g‘% (l)bfs%a@sol ution of  the
andRGRSH, L AGORGERgtioh: prpddis gﬁwb@lfé%egéﬁ%#g%%fmf Gyeye

eriods of six months to a.. - RQSS tido¥nseQR@er . -
or W@“Fﬁ%’?&‘ﬁ%ﬂ?ﬁ“ﬁ‘eﬁsﬁﬂ‘@%ﬁze acr)%l%:{gﬁt{ngat | gﬁ@ ofr_ A seem t 0
Ak AR s tamenpar 11
1 i 1 ’ .b . . :
inclgngriceRt FeAtse” g‘?’é’ﬂ?glgﬁ%{ cat a?zgct s, c;lt ot oXi Ci I?ry) can
aqt@(dli?e@ati&’emli%‘fy eanoeciitaxali ons conti nuously exceed 10.

pg/ mL over _an_extended i ik HEatim€ Borkdgtdfi reéjsctivh
al . Otherysesf %ﬁf‘%fﬁ‘“‘%g‘tﬂ%h’%cﬁ’gfa’nigﬂd‘?sﬁe- 340 ?%004 - Jopas
wit8 Forhlationk 26rpristig surb ln@ehdr wactlmpnnm‘é@ahca(l%ﬁ's‘)a, Y P& et .
al, 44 |nves thal V.. kormafcts 2SRfis(ngRB3¢xample,
delﬂvﬁ@d&bg?rrﬁéa“ftpﬁ)e’ f%.g%“f’e*r"z% ggﬁ# S?fllé?roar{n ion to one or.two
adrkalhiyBialok OPE] dpRmyd arow(hdbetprs ot $288Rr Meb Rt BFEdEMpl ed
wifh the. possibility~of. Db halsMdehtd nérSQ8 sBtsahiaiplants
forggplationg 3ac] “gz?“éﬁ“tﬂlﬁl ?*’?ﬁ‘%‘[eﬁogﬁ. |E}%’49-8515' (zogg%%}, e din
(e. £ 09k iﬁ{p&nw,tﬁhhdphﬁc anfpldnts; gtc.oPasRAoRiGH HYh IRV
crystals w thout exclks ons .nfand Qxbgibidiescentrations.
gropfh Orl‘gﬂl%%‘lm‘ guﬁ%‘ggl)gg {iﬂg@s. of t({l?ﬂiggn i nvention sol .\ﬁ% 1S
pr oheaBbaYlogNd drpessit applichiiondesEiubia oAFFEUNPE Mg IR
crystals in an_jnj CuticRFREQTRAd b ecedlin astemdabl e
Ie%ﬁ’ﬂﬁf"?ﬁ%“@@ﬁ@ﬁﬁﬁ%&%ﬁf requl ates the rel ease Ofrects. An
adahatidrs sapegitge dbwy of medifalipstthas piay sy} IR Bje eifects.
periods of six nmonths or nore. Further regarding ‘
ocul ar conditions, metabolic and inflammtion 4
conditions in the 20posteri90r segnent of the eye have
been extrenely difficult to treat. Such conditions as
proliferative vitreoretinopathy (PVR), uveitis,
cystoid macul ar edema (CME), di abetes, and nacul ar
olegener_ati on are rrqj or causes Iof_ bl i ndn_ess:
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formation, retinal detachnment and intraocul ar bl eedi ng
have been comon adverse occurrences. Vitraset tO
(Bausch & Lonb) is a six to eight nonth reservoir
systemto treat CW retinitis with the antiviral
gancyclovir. This is a non-bi odegradabl e system and
must be both inserted and renpved surgically.
Simlarly, PosurdexO (Allergan Pharma) i's a one-
5nont h bi odegr adabl e del i very systemthat nust be

i mpl anted surgically into the eye, and contains

impocf!aglx&% IQ St ?ro@ﬁﬂ] PGl clinhal jfraciat ofsntravifealjuisetiops of
segnent” pat hol ogi es.
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ma¢1ﬂmdngemqnt1qnm¢q mier caprgs ofliadngss ¥P1?Vﬁ{"f°é‘al lfl%ﬁ%dg OF&'SQ 5ehvery,

| 1nc1fu81n ing ?\fﬁcglg per{?ﬁ\ﬂﬁr‘ Qﬁ@onﬁﬂgtnﬁ[ &ts?duﬁﬁlc Sditﬁhlsﬁalomytmlve)qudwmwd

ucagon-11 ke-

sucpqsg dée in Iqrgﬂ patt équogf &ue PF“F%%HOB I(Auel%liha g OH%W 2k bél;(r{e 1§ Foxic side

effc%ﬁobﬁﬁefﬁé!eﬁt @ Qirﬁehv@fﬂg alafitio (6 pediak sqpmentss gplace it directly
etics and pain

|| h
AR v R e

a8 ﬁ(ﬁﬁmdﬁﬁ rept¥d an@ BBGRAt ifg@IdhShas eibdd ta@e Perfdrmerd tourraindin |
ot exate and rel ated conpounds; Anti-inflammatory
themgemticdevelich as 6- mannose phosphate; Anti-fungal agents

S UCH, 35k 14 0RARZ R Sondf dortied st ddh, poriquixuly diggmcinolone acetonide,
has been effective particularly in selected wet AMD and in diabetic retinal edemas. Because |
of the drug’s short half-life in the eye, frequent mjectxons are required. Moreover, because the
drug is being given in a bolus, uncontrolled high and then low drug concentration levels are

encountered. As a consequence, adverse reactions such as infection, glaucoma, cataract.
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5Anti-viral agents such as trisodi um
phosphononoformate, trifluorothym dine, acyclovir,

ci dofovir, ganciclovir, DDT and AZT; Cel
transport/nmobility inpendi ng agents such as

col chicines, vincristine, cytochalasin B and rel ated
conpounds; Anti-glaucoma drugs such as beta-bl ockers:
tinol ol, betaxol ol atenolol; 10l munol ogi cal response
.nodi fiers such as nuranyl dipeptide and rel ated
conmpounds; Steroidal conpounds such as dexanet hasone,

dhdigkRLEH LRmpObEE DeenanthnCa adberse C
jbn&ﬁﬁgg&ggtﬂgﬁlnéﬁtoﬁs 151 n add?tlon t.o the

occagzemssVltrQQeﬁ@r(Ba@plp &éog@bﬁﬁglx%?l élﬁ ﬂé(}ng] rgﬁef\togbrs?en% to treat
A dlﬁf"‘ﬁlé %wuﬁ%ﬁ’rﬁ%léxll} Yhik @ atifoa- lﬂﬂegradﬂﬂlcl syssem and must be

surroundl n | SSUES, produce I t
bophysteohs oot spanias oty ogr st Al A% fe
monstx %18?%%]:&1% g &g%?s%rﬂﬁ thh MR i Elan@l adpkal inb tisegd) and

I nc I bi otics such_as tetrac ?|| € ies.
con@his@ﬁmmﬂemﬂé antd PL&Apfopthe FRaaBEH | of Eﬁfkﬁ“&’f BT %;" zﬁgo g
A lifencez QAR eHPcﬁ" %tpﬁ‘e%@ﬂt {nYertio pRivides for ﬁxoimmcmﬁlalt he

active ag ents o resent i nventi on y 1 lgyed
conunnetdmad prsaigtSﬁ é@gdfh"?ﬁéy%ﬁ“r‘%@éﬁ‘f" PR S5EgTnt o ey th

comprised m%?od AR HBGRIhE A ciuiﬁ SR pérddining Saictodmpersed
éxi her eof . Phar maceut | cal acc%gtable

drug nsmacm:eof drygs| and sanshelipiegie d”F%{B’t“étf’ dhe &‘8‘?‘5@@“‘6&{ pat %t e,
rela ¥ gy ?ﬁm x?ereﬁlg el’hetdgfaﬁ(;naéf Qrug elv@AL ®&n be hd dhait @s a ﬂah@lsphatreny

. he active agent al
moumsrmdrwtto ore Wftqii loaa@ar%ﬂ m‘r&?‘aw‘f)’ag%@p?%&d‘“l ‘E‘é?sr‘%# time

so thi Lgeqigfstnb Q0&l o feRRER ANxEm él efib@sman t:dwﬂpﬁsdﬁl&tmethasone and
of I zing agents, and di Soélon e hancer

belgx]dqmogte Inttldp &/ s\ @Fa\w 2390E émtg a %E@ formulat:on

%@l’i\re?sda mdalSitRGlsidel (ﬁgﬁ;ﬁbmﬁ‘aaﬁlymﬂ) ;fgmhhmiea:t Qdaemmngn period.
IC carrier sSuc

Inmmaufoal4%%@@1?%?%?%?“6???%@ “’cﬂ‘fsget” t°ﬁ%P %g& Sgé‘ﬁ’“ﬂ

ovér a‘QH&)I cﬂ? §1¥c§1t B conypoklti6ndik biogungpatible, htmiegra&ablwwpnrtgmg,wesy to
30art”. In

anot her t, of t i nv

magugqujgp; gagRto qelivieyy éndatgeéﬁe 1%e§1n%£ﬁ%er%eg{] L4 Qandaﬁul'am% of
deRepdegr adabl e, bloconpatlble exci pi ent of hlgher S

sol'ubility to,r in an LSBB formil ad en Bgflmtheart,

ot Vet HjR st DR e e i BBy L e
sud@s BBk @bsunatdodian &1Gikmah, I'FHEI“P@HRM@FQ}DGICIAL §A_ﬁ%@lf ve-
THZ@S,%%TIJF&%%W L8 o516 90 RASEIHBL Bis A GlRE RO Scibnass
(Llppmcott Williams & Wilkins; 20th ed., 2000). Those to which the present invention may
be applied may be determined by those with ordinary skill in the art without
undue experimentation. _ _ '

Suitable classes of active agents for use in the system of the present invention include,

but are not limited to the following: ‘

Peptides and proteins such as cyclosporin, insulins, glucagon-like- peptides,
growth hormones, insulin related growth factor, botulinum toxins (Botox, Allergan), and heat
shock prbteins; ‘

Anesthetics and pain killing agents such as lidocaine and related compounds,

and benzodiazepam and related compounds;
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formulation is within the scope of the present ‘

i nvention. In one enbodi nent, the active agents, e.g.,

proteins, may be fornmulated in a gl assy matri x of

sugar which tends to protect the active agent from

hydrol ytic degradation and 5extend their shelf life
“and elimnate the need for cold storage. See, for

exanpl e, Franks, Long-Term Stabilization of

Bi ol ogi cal s, 12 Bi o/ Technol ogy 253-56 (1994), the

contents of which are hereby incorporated by

ref er encgp; PrRLiSHRs Bl as¥efiioadundell ah@RodeRataagl as's

matri x by renoving water from a honpgeneous sol ution
retatedrcempoundie wat er can be renoved either by

evapor at M@hﬁfanﬁl\étoﬁa@e% Yuch @¢ Sl mbiMpseptobphag; t he

sol ution e process is commonly retested to as
vi trifi cApii-Smgalagenipgueh as @C?r@ﬁ?}?/%"d“ Tt EUPROUAdSt it i on,

it beconﬁﬁu MGk E{Qﬁé Nl % ﬂéo@ﬁ%oéﬁﬂbmbn&omﬁ@ mﬂhcfrbﬁgdmldme
l'iquid contal ni proteins is obtained. The
acyslow,mdbfoeu, gaml@fgm DDLI ap&féli cal |y called gl ass. .
d asses (ﬁb‘x‘ﬂ&‘éh C?xfn éﬁBi Y QQN&ia@@J}]c]ﬂﬂd&thﬁcﬁﬂsﬁﬂi
propertles mﬁﬁ% tythemln e%? for active agent
cyftmhﬁlmnaBlamhrelamtiwn@PQq@ém the nost inportant is that
the solidif gﬁq <1 IsGlra8 béth- Bﬁcl@et’s@uﬂ@ioﬁﬁbth)aﬂddteﬁﬂbﬂer
of the origin ion. This disorder cont ées to
the glas ge@unqlmlqemomesr%@ﬁ oF§ G A5ySHRX) SHER
mﬁm¥ﬁ%§%&{ﬁ9t'on and chem cal reactions of the proteins

érein. Sugars can al so play Eﬂ or t.ant
part in Steebddl P%ﬁmgnfbrsﬁ‘fhé‘rsﬁe’ﬁﬁ’l@ﬁﬁﬁoaﬁf 1P §IS°1? 8 ut i on,

F%y konowq to shift the denaturation equilibrium
re pro glfnns toward the native state. Mdst 20sugars,

part i cul &efbpnic enhyfwseciabibigrs-wei ght car bohydrates, .are

al s oIn‘ﬁ@cﬁﬁg}x tb %e‘éb&%' abdnt€ 8kd AtiNgedtOwWRIED e dlﬁtable gd)ras sy
matri-x t t retards |naCtlvat|ng§reaCt|0nS

adspipistsitien, especially fughe gye|and ity sprPYASTS STSS AR PTOdysR as‘i"a‘ilsf’sr 7

systHafE Hﬁ%fogfé of ﬂfanﬂ&@lo‘gﬁ cffb cﬁMﬁtu@dﬂ lﬁﬂm@ymmgf th@pl’@*’wt
resent inventlon can_be m

h
mrvylép)m Trjapgles Al seciprecals BrBifet 1%{&"%/%%@11"%5? A ycliHe, Sploramphenicol,
ciBRA1oRR, ARALAIA anbiHedRE.S 25Exarrp| es of protei ns and '

pr ot el naccous conpound ) .
ol SpTHpHE AR PEPY TSP s Bt EnAnon
mRY 8 ERblo) AL He pRBtide RE thd @&sdrb nmmpn,mtganm&wbmm have

bi ol ogi cal activity or S
ety eHiye heni el Thma oy «epbsie Bl dor
irRihcelnBluAOdulthieThdi 26 atQatgsenhia, ydronidnede, tﬁamteoma}datm cm‘atc |

Factor. | X and other coagul ation factors, chym)tryp3| n,
Phasplgtesgddie kg pha- i nterferon, beta-gal act osi dase,

30! agfeatvedgbysnagantemsedin om;hllfma‘uan twith sharmbmmqaﬂg aCCGPtable ‘

factors, ne res r
CRETS Plb%dﬁié@mz‘r‘wﬁﬁ&é SRS sfteR e %ﬁ‘i‘k‘gy 8 oop Siyplen,
eRRhERY FoLX @S ple)] wielS \bze&tklpmkq b)ﬁbq'aicnd@gems@ms;@gb(p prtive agent:
somat ot r opj.n sorra
c ll’eéag’i“%edrfa Fﬁbﬁgﬁ%ﬁglcﬂ%ﬁ suc s a W%l ?r(‘;m o@ﬂﬁ%‘]fd‘%ﬂb@

i'ng hor none,
sufBEBhtiliZlsTog PO BBIve agdnt frcﬁl-rlmelsyﬂ-m &nell @gmarswelhkn%sl in the
| euprolide, nafarelin and geserelin, LHRH agonists and
tagoni sts, growth hornone rel easing factor,
cal I gl ah&ﬂchrrhspeetﬂf el ittengs, a gﬂ{mﬂlbﬂltmxmaggmyd@ combmed with
a %Po%reérgdrgilbﬁa, l%gc%%%gtgbrleo Qxcxpient of higher solubility to result in an LSBB

formulation. For example, dimethyl sulfone may be used as a binder in an LSBB fonnulatlon
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oxytocin, octreotide, somatotropin plus and am no
acid, vasopressin, adrenocorticotrophic hornone,

‘epi dermal grow h factor, prolactin, sonatotropin plus
a protein, cosyntropin, 5lypressin, polypeptides such
as thyrotropin rel easing hornone, thyroid stinulation
hor none, secretin, pancreozym n, enkephalin,

gl ucagons, and endocrine agents secreted internally
.and distributed by way of the bl oodstream O her
agents, such as al antitrwsin, insulin,

of aginﬂ@ JO0silidyleerRepE it d8sice, &iadsdxtfheblupiepquid@t ncanroriass |
bot ul i num toxi ns (Botox, Aller. en) adrenal corti cal
Forrgtlitivnlinwithg tesrns 96 e PIFHIY™ 8%t | nul ati ng hor rone,

anqn 8£J1§1§5boﬂirﬁéﬂt tt}ﬁra}du\QdiEWIE§ pmmtrﬁ,rxﬁayrtmrﬁmlmd ing g]@sgsy
3, and i nterferon, Oletln S
marau ofisuzer OSFASN pgiect tl“’n%‘ﬂ?’ it hd'rd‘o"%["gvd%%?:{ag?’t‘ e

extdrli FRASH0k ?ﬁrﬁtlﬁ‘ OgSiNatd e nVeBtior 001£E#?ged$%-\f9§ exaupplsy Franks,
necrosi s ractor _recep at |1
Lovgrfon Sl Plgapeby DGR B 2P e Ryl yEReof

wlntcHEE‘%rhex%U?Hk&%&%{cdB&@k&éxﬂs, cytotoxi c proteins,

ruses, Vi ral pr ot el ns, reco. nant . a moge
borRrbioms ey bafrmHAEH BE L EGR VB%“&"‘“%@%‘I‘?‘*QS‘QW@%&S"S mogepeons
soh!ltn)? tlllér&)? 'I:TEXNaIRe? céiﬁﬁ?emcﬂaaglﬂgﬁby mﬁd"a‘?’h jovesrapidly cold QI
agoni sts agoni st s an u e
doiina ot BT B R EL o viidafo A8 SR

er- active

rerr?og&f‘fr&n SNCOIRES $@cdnks ifteadh geysemous miié a tsotidified diavide

pr odr ugs. Because prodr

Y re
containipg thePrafeins if gpriacd dag |Sg]i‘dé€ed f]qm & ene%é: uml% ﬂfd? elfss

Sgl EREdeE hde aki’x:uﬁ%gé&@f bxﬁ@}d ph?yc;al :Iﬂmﬁéra;cil lprqpnrgles whigh ynalfeﬁbcm
phar maceuti ca osage rt1or t h hdfed
1depl|ff9§qpp]vqﬂgeﬁtaf§)rr@6ﬁ{oa1 AHm gugs nmé '(-t)re r%o ifi fied

hq&lE CetRhEHE Hfollelcﬂyxlﬁfﬂot@goﬂ the tbrfgﬁrfah&}bdmhotl o ¥ h@ﬁ(ﬂ?ﬁﬁ;ﬁ@g{&?@@g tcbch
present clai med active..a f th

glaget’ 'IVWWCH@ ® ‘%B ty DY REY AR C%Stgu%agi?? %%dncsl} g@%nt aining t the

proié}ﬁ?encased thedial ogues, such as a conpound t hat

rises a chem cal | i solution,
o
thegﬁgepg%t@glr&? !;I{ii?gheaaﬁkmxtloHEQh]&nvaEf Ip?mlfapwgégzgageeﬁz OZ :
T e v A
to PeLid¥ atglaVQSnﬁmbcmataStaﬁs vhdiveiom] rbqpum&f fhe EPEB T pound

wherein the nod fIC ti I f gt&ﬁa&)brdi

or dFpFFystERYq l?ué%? SEheh rr\gﬁ%ly s‘%‘?ﬁ&g&s‘ @gr‘f g%g tdg:rgyo r g]ﬁgao
thé)[fres%ﬂt i8Gdntlon @G ectié hygcogpoupes a opihlizgd mix ‘Efé‘rPZS’med? Gper

an al cohol o%r¥h ol, and tert- butoxyearbonyl group

anﬁéP“ 7 apdioRbonally & Fso enconpassed by the pre M end

i nv gmﬁmgas of:iﬁbThss alld Qateizagests soneproEndsSHAGH M f?‘i’?él ated and

trea erftibon GRMEE thosBoteins
ey iR ‘Ha dala/ UIS’ SHS F(!c&rc]hng éo e ¥1@Eén@¥n¥ erlﬁ

henophi | ja and oth {) 1
wibbiogsle dio&igtddafceyn)gnml\ﬁch ney $6 p@;é,t%treaap diseepe othep pd cllglglca

cop@u ke r’ﬂhg} S?hlgﬁ a%ut arénot {u%ﬂéd tof \Ajtlyﬁ(ﬁmoﬂ Yadtsr\aat Fafor IX and

%8A<es such as -cerebrosi dase def%ﬁa %X
ot dopdRO6M faetottechyinnbgsing BYsinoRen élyha-wiﬁﬁféli“f‘e‘?? ctosidase,
tic shock ﬁﬁmﬁiulrd qlse
lag@? g?}ggf%ena& g{})év% %ct%}l“a&uﬁé 288 een%jr’rﬁé% speals

I'sease, system c exleukins
stigfuhidis Aok b lyaxqﬁiolnh@unﬁtf@fpeﬁ: H‘PTP‘PﬂOE’lOP‘é““S’s‘ﬁ%?:"R‘“%Fﬁd“ ’

L fhaft 08 361 € i Gon#&l ic rele
Pelpﬂ%a; Sé’g’gf-?lét%tm 91D %ﬂuog)y%}ﬂ?g EQB&%&C(] h-&s; Gesslotropic releasing

inflarr

hoiinseasaliclgatuloing hewons élrtelezmg BOTFHERe, é—gﬂ%?&ﬁ‘}gﬂgﬁ’gm such

managenent of bl adder, prostatic, and pelvic floor

di sorders, and uterine fibrgid 5 (subnucosal,

subserosal, intranural, paraSitic nyomas, and seedling

nmyonmas) managenent (using for exanple but not limted

to phfenidone, human interferin-al pha, GRH

ant agoni st's, Redoxifene, estrogen-receptor

nodul ators). Additionally, the fornmul ations of the
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psoriasis therapies, agents for for alopecia-
therapi es, agents for acne therapies, agents for
15erectil e disfunction and antiparasitic agents, to
nanme. a few. The protein conpounds useful in the

- formul ati ons of the present invention can be used in
the formof a salt, preferably a pharnmaceutically
acceptabl e salt Useful salts are known to those
skilled in the art and include salts with inorganic
acids, organic acids, inorganic bases, or organic:

asle 18, na@&ﬂgﬁﬁgeMﬁuLHRﬁragwféfp@dlaﬂ@g‘tw glo TRERS i x

i scussed._pr evi o 3 . dﬁhdo@d 0o,
relea@pgj@ggre Caggt&f:uéls cshf(%,{ nss og(%?b g%%uolgge&h%&ltléo% e. P

oxytc¥d, | loa@aﬁde $basbyasepluald wdexicid, NESOpressih e;a@s@eﬁﬁgotmphlc

horm?)}lil% g{npgng}% g%;\?léggﬁlq p? acgm,Bv.u P@fgﬁ Sﬁﬁ] gl % QFﬂo&nrﬁj BhsyN@dpiny es,
lyprefSQﬁ %ﬂgﬁéﬂé’tﬂgs theB agihgﬁ)ﬁyplrmﬂcasmﬂ herolonel dhyreid stimgatiqn; hepp g

EPES, . c trat ac secled AFady and
Secre&&Rf’“ﬁ‘Eﬁ@é@% ]eﬁigéms tal?ot&gg(‘?ﬁ% S%Igesyst em Y

dlsuﬁ]?ﬁ%{)ﬁrhf;%fgeg?oghm sugar matrix rray be Const@r!uct ed -
of a bi oerodi bl e mer W g&ﬁbhbﬁ tide
suekerFgEpiretsh Psn‘lflaﬂ‘d R 14331%9%%;0 aciia) . poly(l ac%élpc i
hornfRkS hotulEORR LokB (Botof, Almtgan): Adyknat oiriieal a@inﬂptmg hormone, thyroi
sumlblét:n}gg]ra%ggﬁejég{)%gerp ol %ag%p d %hecgeﬁnteﬁgx%hy %@9&@@ PZ&HADSnterferon,

ners may be advant agequs:

ery tﬂ@[%ﬁéﬁg e Qfwth faBlofs satiow mm GM -8 presplin-Blee gt TefiPrdmtiEsPe

: t hus uld n REASs,
s e CebPL B oS A8y clsonos

JactdNB tidtErhik 3h- D £eG et or ang garistsiytatlbrgdni-2 nmrépppaqsgertpfpéqmsa?)@otomc

bi ol ogi cal. | atibl.e Yodridhs A artidbdied ufdl dna@body
Prot¢ja% V}“ﬁeﬁ’hvérafvﬁ%? TR m%“ﬁb‘g‘g%e’?‘iéd' ; i ncl u&e '

fragehty martﬁeﬁ!d@hlaﬁ& mﬂ Yetatogh,alagyatipes) grmgegw,@ﬁ@usts and

ol | ene & pol yester,
PharﬁB‘F%’ﬁf%%'n%ff?m ﬁys uﬁ% %\%})ge mggiﬁ%(g‘{%ﬁt ene 5
poloen®dtivg agettha:(cyrhpztsee)d in Fj’@|p§e@q_nt zp_vgmyé)ﬁg,qc é)vrodrugs ecause
| yl et rafl uor.oeth als (e.g.
podfSyept e gl g ABE R 2T e o R e of
solubiligy, proe\szarnbﬂmmntlﬁacmnn& h‘é)é)@@ﬁﬁp’@?ﬁ“t‘?‘% dogpgg,forms of the
b! Qde tadapl e rHﬁ?ﬂush&E f Eb t irlvention is
PSR RETA g Y G B LR B peaee pickent Lihen

odegr adabl e" % |]\/V%nn tthe
inteAdtd tbaver ysdohgs o the plesente elpinied a@iVE aéegxfsa@g Pcés of deli : g

exchg‘%rﬁg‘tﬁsl%&rsgogtg? gﬁﬁm%p degrade in vivo, and

ston O e excl pl ent over

{ U
t 0 rachpeve stches aganpoupé habEOEPRps étcb‘?f%‘cﬁté’d’b‘idb‘%i’? l?“o& tah e.

| speﬁuﬁc\é fec%) ONg o bk AR & %@qﬁ%ﬁﬂmk &ze%ﬁhﬁbdﬁﬂ&z& anir!ik)r

ut” are not limt to, for e
phaﬁmdcyxogbybmlwmemmytenmofe%e&tnm%?r& ass, a{sﬁgp encomgassrd in .

G0 | fdrivAQLyRER X&Q&ﬁéx&kﬂly palifanioygrindes,
the Brefmk 0S p%é‘z%%@éﬁy fii Y/car bonat es,

v whqmahylﬁamchﬁaecmmm@onﬂmow f %‘?‘W&E‘? led BS'PIS@ |S‘§/Cé‘ §F it

esteg%%%bénﬁgg &P %r Ihe ?ro‘té@tm%ﬁfw XA BhsE: behkyi:‘groE@fce it alsiohol or thiol,

ee a at ent
andambherycastpegltgr@ip folas D% AEiaA enqomaﬁgégf pl P esenpmvennon

bi 0G0 n?c% gegts A TRR: ¥ &b @Eau‘n&m Gﬂﬁveﬁ\ﬁ&n Sfaneriety dﬂ@ndmons

t oxl i cause either SIO|O
mclph]ag,rmmbdgmmww g;emcmhma@pg %‘%fré%‘tog isp e‘&n%ft’ﬁ%‘rd‘%’édeését |
dlalieéer:skgbgm ”‘iSﬁ IInfﬁnha LSS, RXAIRSNHIV Snfhﬂued,ergreduta'bkimeases such as
€S

excl pi ents that be .use
CEr@JrOBl@Bequlembyg andmdgm@er deanpess dgﬁé?rgy hypertensmr"f‘séeptm shock,
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bi oerodi bl e excipients in the present invention, as
determ ned by one of ordinary skill in the art in
1ight of this specification, wthout undue
experinmentation, include, but are not limted to:

d- a-tocopherol; d,|-a-tocopherol; d-P-tocopherol;

d, 113-t ocopherol ; 20t ocophei ol ; and d, 1 n- tocophero
(i ncludi ng acetate, hcnisuccinate ni cotinate, and
succi nate- PEG ester fornms of each of the foregoing);
tocotrienol isoners, and their esters; benzyl al coho

autoixg%{\]xfz)%/ Ee%see]n %%s ul t@)’l@ thb8N & Bley Gl@éasﬂ Isjm&mnc) hipes erythematosus

ene di benzoat e; enzo f
and rmhy\(om(gtmhhy b]eqqk,; 9nddyv@9,t]§ g gfsoxiglﬁrst %/s Hhi0s1S giatomlo%[:a?lc@
Crohf 8@%42%22 T%é?o bo%&%%%%t su&m@mmﬂne perglayceod, and

ropyl ene ycol bq(z’l ben oate
manaigadd:dneﬁlzlaxhit:lepmmt@r andpelp 9?‘(53&%? (13 of up

R Y4ne ReNlish mh@naa) mapgtgent
b S alp?g‘“ Ut one: r)d @5141': " B OB,
(usmglfkd et\ffmlbubly Inotdsm@d o egldgrg‘e{lg}p@ 1{]?5 al’ ﬂ‘l I:' .
L ulfotst on (fo ik nsaifdlel erit d
Redclxge% gé%ﬁn race&%%éé% r1 In thgidgf | Qlyt ﬂie T O ﬂmérl;(i &gﬁ
invedtiofintag e t@d td mgetrmrerp@lra@ﬁlfw“ EVWEFT‘ " ? f

tri.met hyl ene carbonate [ pol y(1, 3 pr opanedl ol

or plasiibyon at e)] or the ester exchange ati.0n..af _
di eisHyttieneoncarmirtddnat ipied fWUBngslog ol]g%/egfééﬁs with JAU‘% ageﬂtﬁ

can I&Qﬁ%b%e%g &16 @0Sae S?Haé;' SnfRQtY6AlbE cJenaadepmyhmnn gt Gicdl,

tranﬁaumbbmhea)]m fq(\n]@pqqg; trr%}(x%_% %étg) y ogr%/'lo asplrg\ or 0816[‘ small molecules,

s B B R B e
psorfagifriteyapies, apoesdphier @IOBE%‘B“PB‘E%??‘?“?%g ne NG HEP VAt i ves
9 LQeq %fwr&maracfe\t/ocot rienals are
eree E%mgh $§§8%?%%aé SI%%|G t 1&6toc e%%e  vention can be
6- ﬂ?wprob@yl-czmmﬂﬁwﬁﬁl Fhipe Nerol's are

usecfam TR fgﬁlxg Y 3, p?efc{rﬁﬂbl'al){)lhagnaﬁaﬁluﬂafl accnpwlcmalhéﬁpﬁﬂ SalkLSQ:Ie |
ounds conmonly calle ‘o
Knows (¢ these SBed BB HIARE RERICS g}lf"’fﬁ“‘“‘é%&%h?‘é&g?%ss of
A f&%ﬁsegTEnbers of th| s class include 0-, y-,
morgngbp%y%ocgr erol s _and a-tocophe
t oﬁogﬁmrsyfuP@e piepiag t ﬁgs%gltag-l ﬁscgsos?(?%ﬂg\:ﬁgﬁsjl)gﬁélu&um aféSnot |

limi ‘fdg@loﬁﬂgs% su!:l%ﬁ‘éc Héhatsre! Qtacftbéérh@hls)se,naﬂlum stachyose, maltodextrins,

tocotreinols, and
cyclodextrins, sugar polymers such as extrans ancs:i tth‘ derivatives, ficoll, and starch.

Buffers useful for formulating the glassy matrix include, but not limited to MES,
HEPES citrate, ]actate acetate, and ammo acid buffers known in the art.

The LSBB system compnsm g the glassy sugar matrix may be constructed of a
bioerodible polymer with low water permeability. Such polymers include poly(glycohc acid),
poly(lactic acid), copolymers of lacmc/glycohc acid, polyorthoesters, polyanhydrides,
polyphosphazones, polycaprolactone. These polymers may be advantageous because of their
slow erosion propertles and low water uptake; thus, they should not undergo undue changes
during the course of the active agent delivery.

Namra]]y occurring or syrnhetlc materials that are blologlcally compatible'with body
fluids suitable for use in the present invention generally include polymers such as

polyethylene, polypropylene, polyethylene terephthalate, crosslinked polyester, polcarbonate,

15



15tocotrienols, and their esters. In addition to the
exci pients |listed above, the follow ng excipients
having very | ow viscosities are valued not only by
thensel ves as carriers of drugs for injectable
sustai ned rel ease (MR) fornul ations, but also as
~additives to the ISR formulations of the exci pients
|l i sted above to reduce their viscosities and therebye
i mprove syringeability. These include: 20
pet f I uorodecal i n; perfl uorooct ane; -
ri ug &hae Lo slh(l¢bptesylemspeci al | y
e G v P
olytdtmfbmmblhylbmry md@g@mﬂaéﬁn? d%h%"—‘ﬂt%rﬁ‘é“)

gdecane YA, exanapipat i diso bﬁmﬁkgrh@ble@x anes
a“ &t ocst |°th§r%%yegpgw about 101())10

& Y,
bloexﬁabboﬁaﬂsed heagiol thfi tpq{r@pplp%rg‘hg]@ngf% blP(Eegfad'f%l Are equivalent and
are ugg éﬁtf’rc Igea%ﬂ {3 8d o 42688 Exch ﬁ]&lk’s' Hk ande s/aich degrﬁBBs pimetang e

%5 25can be. coat |
-whersiilet@masf the Elmllpltalg oYsgime Hrequires $Qif 1?&613 eﬁgem re"i‘g]ats@ﬂnetxcs

t T E&kAGble ENSpiehts irrﬁ@Wllﬁib but)a,re not limited
accoﬁ?x&nﬂge mVelatéolpt ﬂ\%t.%l():llég &16 e g e

(o, e ont, pus on, o e FRRE) OBy BBt oyt ;°i¢
af .ol di e $ afteaités, il plseprdactgne. -
poly%ﬁ@gstv& rpo@?nhy@x?g %ﬁ}lyg Sp Hhone @Fﬁ t

eut [ c ert [ e te%?NQUt
The G@tof bbl&iatt@@ob’@lycdﬁtﬂﬂd ilsrﬁeéf@lbi‘ h"f‘f‘m [gui ation,

[ d adha3| on, inproved ti ssue ,
6 69%?%%58 all npr oveg P g(r:ﬂg?m@ggtél bi.lr % Thes ebﬁo%ﬁmx%qgﬁ it does
caln doethérasprceofiwhedeveptnn, Be §*GricHd? BioPYpAibE, T
not v%undug]tog‘%%{ E cau{é%th’crr @hﬁf&@bﬁn)“' ’01' accﬂﬁglaﬂy bgmful effects.
pol yethyl ene, _pol iopylene
In axmﬂiey aspetth’éthew\'erpwp VEWB’BWQE ‘éB’Odﬁglag\g% ers, poly(vin
| g&%}f e;u&f? Loy e okl b@hmm tsi)opompﬂtﬂo(eoméﬂwa@ﬁ
po y ypropyl enes), cellul osics g(% sLﬂlmthe
bmepmiﬁt;l«a@tcweaztsee the E@F%ﬂﬁ’ét’ qpHeRgf dfleahio %c ar onat es and
art 1h DEhelok 1165 s f&lﬁdah{&] ORI Sndud Expaﬂmemanongmoediee‘m gre nPh at
g Use in the present invention, as determ ned

llrmtcylt@ne of ordinary skill in the art in light of this
specifig Qttb&p]ewliﬂ%lhcdﬂhﬁuﬁ dpecpephendnd aBasapherdicd e
but are not T.i

e i Anal S 63 SEQBLHAE Sind ate-
. tocqﬁhtrrebtamdﬁsl-%lﬁ’é‘??hs@l %.‘B’Jé’fi%aﬁ erms cgini, n$eb ( Dur acl Suc?ﬁm

s{f&@@l}ns%@g}ch bSndsebigsiait mwdmol swhﬂea& eﬂfhfmf pHsSphat e
oxycodene (Percol one, Endo) and its

hydr ochb@lz}’léé‘foméul fate, phosphate salts; ‘

benzodi g&ﬁglbe,ematbenzodl azepi ne antagonist, flumazenil

(Romazi con, Roche t’l do%eal ne; tramadol; carbarnazepine

(Tegr et @teth yiepe glerobdi *meperi di ne (Derrer ol ,

Sanof i - Ryfklat apa))dlamoms hydrochl ori de, sulfate,

phosphate sSalts | on t 1D 2 ONR B60 thivt;
timpr ambﬁ@oi“fﬁf’*séeéi%lpfg ﬁ’? 1{5‘ %e%%ﬁ’ tAf/ler st);
bupr enopR)p 1{cBUEb@RnR; Reckitt Benekiser);

nal buphl ne (Nu ain and its hydrochloride,

i Endot
sul fatef 1P|59Pé$’§ ye! digieedte hont azocai n and
hydr ochlygid egly&dlaibenzoqnbxosphate salts thereof;

f ent anyl its ci st Bedemwt;
phosphatdebe%%??‘{a?mrﬁ)?{fﬁg'iwg ﬁg r%%?hﬂg |bt tﬁ;dgr ochl ori de
and napsylyadk§prs@lidng) diddaofrpae thorEBPOQ inwty & Co. ) ;

hydr onor p hone (g | audi d, Abbott) and its
hydrochldéﬁ“?ﬂ?:b’(l:S“1 0ff at e, and phosphate salts; nethadone
( Dol ophideyl, tRespmend aibdiyl eserhyfOocHysifade, sul f ate,
phosphate salts; norphine and its hydrochl ori de,

sul f at e, phosphate sal ts; |evorphanol (Levo-dronoran,
ICN) and its tartrate, hydﬂ@chl oride, sulfate, and
phosphate salts; hydrocodone and its bitartrate,
hydrochl ori de, sul fate, phosphate
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20sal ts; Angiostatic and/or Anti-inflammatory Steroids
such as anecortive acetate (Al con);

't etrahydrocorti sol,

4,9(11) - pregnadi en-17a, 21-di 01- 3, 20- di one (Anecortave)
and its -21- acetate salt; 11-cpicortisol;

17a- hydr oxypr ogeb5t er one; tetrahydrocortexolone;
cortisona; cortisone acetate; hydrocortisone;
hydrocorti sone acetate; fludrocortisone;
fludrocorti sone 25acetate; fludrocortisone phosphate;
_pLednkﬁgmgluﬂﬁﬁQPhﬂﬂ aﬁﬂT@ﬁﬂdamsmﬁmme sodi um
phosphat e; et redni sol o nmet r

acet at &quifkis %V!SBPCEI&INC%PW q’gg’B LR %?RJHR%O those

geum stieci na

dnldf By RInO Bgbckbte Zﬂoly{[l Acpbpaieediol carbonate)]
P rep%&i @rn%lé E&#ﬁgﬁ%at{;c et oni dgw;nd h a‘f ﬁa%c

or the @xlerdkchouticwnlyplBEHABE CIclde CEE Olmfr% Tl S
poly%ya@%‘ cﬂﬁé @B@(&?%%&med@ glrfédl t@mammb@w(mqgomm,s

uocl no e and fluocinol one acetate; dexanethasone
glycarwdrbpnate)B021- acet at e, -21-(3; 3-di net hyl butyrate),

) Z%HCRP‘SQ% ﬁ@of%oﬁ@g@édﬂﬂkﬁ@k@mpaﬁ&l -exdpxéﬁthydeﬁﬂlm depetseite,
I'sonicotinate, -21- dIPr 2 nd -21-palmitate
inveftmm; “tirolsaTeetl erisavie i yl"?g) “’ “é‘? are.
denva?%es%@{@ rb%@a%geetocopﬂeklpm&%wnals dré ,dé‘rlvadvqs o pheosmap]est
e

rate, and - hosphat e _di od|
tocoﬂ@c{blgﬁf’gydmacg@-,@ethﬂ@(ﬂha RS E@c&aﬁhﬁrro %v&n ds a family

,Of n%ulfai &% 21&9 e coffhduh QB9 dilRa Sfiaing E. mmttasqd'erol is the most

and acet azol am de

aburdantl apd AsYe foatof) ]fhérclda)ss of compou&@n @W&F gxexa;b?rs of this class include B—

v, aﬁ@? g%cggl{ EMHQB&O@&I& \WErivalfes Ba(hrad xdcnphedil ad:eozﬁtemgcmate

sul i ndac; difl.u | rOXiy e
nicolinato rpd Hbpiaten Usedt igBIHEROLs 1@?%% & %?ewe"bupr 0 f? &Y
mcol&%glgra%g{éuegter&fl ur bi prof en (|vyr| ad); nefenam c;

nabunet one; tol ne 3

f olx;g@ptwg 10 qb%fa)fézfpbqngzglstﬁs g‘f—?é‘f E% ni1u lrr?éwmé&% CP(?JnltS%ng ry ALY
v1sc@§1@é§%}é‘\aame@ ﬁotbﬁ@@ﬂﬁamlm af Aaidraof(dr)gs fayinierighls sustaiped) -

ani l'i ne nesiumtri S%:l

relegeg | (&g 6(3(}115 HenSrRYF 33048 2 itive: oatﬁee ISergxtuﬁﬁaR?Shpcpf the excipients

or 1 coxi aspi rin;

listedabbyetb keducQhdk vasackitick SndSthdehymusabye sygagqa@%;mf]@es@gcé\:cge
al pha, beta,

per@{opodlegpélpr pegfluogooct gxﬁadp or&%@% Ag%b@g%cfo%&ﬁé difel Q:E%cfaﬁy'\ d
octa‘?ﬁe@@Ydyclo%thﬂ@ﬂﬁlE)ﬂ]ydamethyloyniqpleutas]esamgm| t-but yl

esters_ of acet sal i.c |bggﬁp§§,h§1000'3t
dodpgamiefyicyfiehegit aﬁﬁépoé% tg)hlgj‘ﬁmmsduvé Cgsrenﬁ%e iactate

dlet(ElMSkarbl;Ra'ié Bnd @edpgaronaed cur cumi n; Vascul ar

ndot hel i al act I &dv@'és htFSdnattitiogs
pedais kA F‘B‘te(‘%%\f%gaﬁ he?f h{@ LSQ@%B bevaci ztu mab -
can(bB\adinken iGpRent eﬁfateg&mér ascb)lt nop\b@v tpatpose ABcafhgieTs, pemts

787 h / No
(cargie, cﬁ%ﬁéé& ﬁg’tp\flo esmz ?d%ﬁ?iﬁ%g %Eé%ri&(g:r%c@fs‘gﬁg)ﬁgiﬁ\rf%ﬁe

ik dlsE% genonkagyling SHEES o IBugend RRAABIOVISS 2 WaipY

al on n Rtion, anti-
G 8, T T s
inflEMeatién, anprifediadnmsioe impreved 3igsug Mmprgye WPatlbllty) ‘These
onar , S s bu 3(5913 ral rubbe
surEchlasl cap ?%IR}%} ami J—egmélg%gn%t -Eéi% b Pﬁ&hﬁ&@@ tu TS,

0- guanudi nes (3

wobd) @k amee ldsea) rﬁdtfgﬁ pelyétayiene petypiopyiset aplprgﬁqh@p%ﬁ, RYygarbonates,

PO]%]S?%Q:P;’QLVS f?cg tates? PW%E S)< ?@y% T ony s ( TI MP- 3,

N1H); S3304 (Shionogi); BMs 275291

(Celltech/Bristol -MWers Squi bb); SC 77964 (Phannaci a);
rani bi zumab (Lucentis, Genentech); ABT 518 (Abbott);
CV 247 (l'vy Medical); shark carti | age extract
‘(Neovastat, Aetemmn); NX-278-L anti-VEGF apt aner

(E yeTech); 2'-0-nrthoxyethyl antisense C-raf oncogene
i nhibitor (1SIS-13650); vitronectin and osteopontin ,
ant agoni sts (3-D Pharm; 2500n‘or et st atin A-4 phosphat e
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10Anti-infective Agents such as Anti-bacterials .

i ncl udi ng aztreonam cefotetan and its di sodium salt;

| oracarbef; cefoxitin-and its sodiumsalt; cefazolin

and its sodiumsalt; cefaclor; ceftibuten and its
~sodium salt; ceftizoxine, ceftizoxine sodiumsalt;

cef operazone and its sodiumsalt; cefuroxinme and its

sodiumsalt; cefuroxime axetil; cefprozil
ceftnzidinme; cefotaxine and its sodium salt;
~cefadroxil; ceftazidine and its sodi um sal.t;

po]y(ﬁ?ﬁ;@yﬁ?&!sﬁ cclm&fs oBpeoides, pfaizatyéatescﬁﬂjemth?érym its
rochloride, sulfate, and phosphate salt; cefdinir
de%ﬁwmﬁ?§mggﬁﬂﬁﬁ1salt ceftriaxone and its sodlunlsalt

cefdixt BRnANG abthve 1@&@[&!‘3‘) thatlntay be eiqﬁdd@&‘ﬁ RESSBE HXEop;as

meropcnem and its. um.s foBurpisli um
detergmed:by enq of Srdipary sk “et EES %ﬁ] g mllgg asf‘}gg]@daazl?l?ﬂlrt o myci n;
expe&h@ﬁthtwﬂr@aﬁ@d Bt ard hétllirrbﬁﬁtd‘lyCI n; erythronycin and

e%/ﬁqu?éeglésg ;-\Iﬁgs?}@ugsghgf%éqecé 3‘#&?5 %Eﬂlﬂ%&)ﬁw aln‘il?me (Duraclon
Rox&lh m%@ rsbhllo%@é::shm@zm@mpwmnerwmﬂ?p (Peserlgng Iéndo?qmd
gt R B o ot
ﬂumgye‘m@l@m&fcbﬂj Roclie) f aligvcaiae; uphediiratbemszepine (Tegretol, -
e e A B oot
phos%iﬁt@ ?atl@’zal%lop YR8k av R isaydrst); neapaoine xmi@tq ©grmontil, Wyeth~

. drochl oride, sulf land
Ayewsi bipsasabior SUPEBPT gf‘ﬁ%’?ﬂ‘a{‘l‘se’g%%%‘%q”@g{d‘f%ﬁ@gd‘ and ite
© hyd QU DR dusthie rbhos?{;ﬁﬁiahdl@menmucmn aigt ydrdcbliotid, ﬁllfa@nﬂ]o(gpl]a}el n

Q it g ; S r e
salts(ajgerb(lét fg%é]?y& 'ﬁqud;lnglsctauatepwfo%ﬁoPde Qéé'ﬁ‘at@gdhg éﬁ&g él&ép 5{52)‘515'15}{311

and RERYREAIoNEe arﬂrna@ynmm@mbctet, Efbénllsc?r Cpds ﬁxyé;owmharaﬁ or

(Dllgq?pg(gzﬁfpiagtg}as(g k&fm glg scu!lflate arllng ?ﬂfif)ﬁattec‘sam %aﬂdﬁe@olopbue, |

pera n and its sodi um
Rox8f¥) bid s }@afoembxﬁdensum phb@hdﬁ saliteti roerpkiag and its By geghionds,

d a ride,
sulf@)t2,| ;glgs&g?tﬁs qtﬁé%"fq andl mx'dlokn%é@ CicN) afidl R @t Q')(Wélhﬁh]o ide,

nort 1 oxaci n; at |

Xac
' sulfhitb QA bhpiRed saltyBgdrb@tier aBOH Htrsic Bydiesh nfl@§ i‘AOSphate

trimethoprim sulfanethoxazol e; deneclocycllne and its
Sthydrochlorlde sul fate, or phosphate salt; do&gQ | i.ne

andrigtostatiydidee Abbirifdemaon Jterpids sysh ap ﬁ@ggﬂ}gﬁ aeetaty(plcon);
tetrirﬂa(g %ﬁl ol,rh?éf]{)] %re{g;zfﬁhelﬂyﬁ& ?f -Qlops) Q@-@}Oﬂ@ We%r&ve)&hd its 21-

racycfine and its hl ori de,

aceSid sﬁl&tl& epmbmpdm@p’rhadrexwmg@sterea@yteéf?l?yéiwell“’rxﬁ ne; QFpend:

| cor%%g%i?ct% t ogycdd rocps n%nealﬁgﬁ)’coﬂgone RROSP MRtBcsidohe; ﬂudrocortlsone -

its hydrochioride, sulf
acef o Spdiadogtissad ﬁllpsphgﬁmﬁﬂ@a@épfédmqoﬂq‘lﬁfﬁﬁ?qﬁmo‘gaﬁ?g

at.ova r.if heste: RRE xhﬁlEuammumus
T —
sucSidhtkadahamnilehe; taandcmculsneslé&l@mcgtapimmﬁ?lﬂ EQF&CFtﬂ‘Bde R
aceC| arﬂ&é{\%ﬁ)ﬁ%\ph s@?ﬁrgyh b 4 r}lgﬁkﬁc%%l'foﬁﬁs flapbmbLRA lﬁﬂnﬂoﬂde,

t osi ne,; of ungi n acet% d and its
tnafﬂciﬂémﬂaﬁe&h&mngiel Bwomolbng and ﬂP?ﬁ’ P&RFAtedgrgmegiasone

r oG as Bhadiemsat, t21-
21- R‘}e/ﬁ? a gl cldmé %rnazo ICHhosHJB i

clotrimazal e, nSsana zol e;
dietiyabiipiaceste, -iﬁa;fsQr)pq‘ohme ?dﬁ@prp@lpxgée@ And 41 ga Imitate forms;

e a QAL f’ﬁb@ﬁ&td tH 21-dipropionate, -17-
bﬁwyﬂ#ﬁSﬁV%FldeliH&P?a?%&%%ﬁﬁhosﬁhate s

valbieby axdy2hplosggte diredinmdalisi %echw BRORESGIEF a*aethésﬁi“‘f Ipropignates
phosphate salt; nmefloquine and its 10hydrochl ori de, '
sul fate, or phosphate sal t;_at ovaquone; proguanil and
its hydrochl oride, sulfatelsor phosphate salt forns;
Anti tubercul osis Agents such as ethainbutol and its
hydrochl ori de, sulfate, or phosphate salt forms;
am nosalicylic acid; isoniazid; pyrazinanm de';
et hi onam de; Antivirals such as anprenavir; interferon
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15al facon-1; peginterferon alfa-2b; interferon

al fa-2a; | am vudi ne; zidovudi ne; anmadi ne (Symetrel,
‘Endo) and its hydrochloride, sulfate, and phosphate
salts; indinavir and its hydrochloride, sulfate, or
phosphate salt; ganciclovir; ganciclovir sodiumsalt;
fanticlovir, rimntadine and its hydrochl ori de,

sul fate, or phosphate salt; saquinavir nesyl ate;
foscanmet; zalcitabine; ritonavir; ribavirin;

zanam vir; del avirdi ne nesyl ate; efavirenz; amantadine

dlﬂOI%ME Zﬁﬂér%omdjic@ﬁm fbinetesonsinkdaset, end 20¢tﬁ4§’m#|'@@1@‘al t;
pal 1 vi zumab; oseltam vir and its hydrochl ori de,
multigyhyfagteerslyy phosphate salt; abacavir and its

hyfl@({n%m&ilf Alqe:nﬂﬁrﬁfgﬁtaﬁ@ ,suéras phﬁ&pﬁxalfj@ofgabi celecoxib; sulindac;

va ganC|c ovir an Its chl ori.de )r

o hEE e SR TS ST AR 1 LR S A e

ﬂurbfpeéf@fw?ynagf niaﬂ%ﬂbatasmﬁea%ﬁefmmedama sm;m srdts P aagly pithe
at nevirapl n ovi.r

foregorizt Kemplas biemethapas: ngBKPh%C%mf?EH};@“%“f%’me&m“ﬁ”e (Acular®,

Allex%‘:ﬁln ! @fofine I%Agﬂésuﬁﬁlﬂsﬁlcgﬂateaﬂorecaﬁb seliessibohurisesiher ol

| erni stuecni c acid; zjnc a
etorigenitn papirey saligris A6 <ad 15‘?3391(38‘ &]irﬁolhcy%% ef& eg?ﬁ&lp E{l phat i c

toco E&@M ltdc@tn@ﬁ:dléj(%nd i (A& @Y Falt Bdcernic ziomers); awthad, ethyk pﬁ)@yl

ster conpl exes: and zinc ace Kg get ?ate or zinc
ISOP@?DE& wheish $eé‘bé§’l EPulp PSR Y Al DS agent s

ﬁ%eﬂ&lﬁhmﬁw €h ad QAR sqPhaircdswet MSIACSER 26443

vGen@r)@t“ll Rl(rglg%lr{‘) I\élf%(ﬂ"g é{,qﬂ(thmpg&?acm{@’%d% me?tgxés eu;}cludmg

pngEgn AXREM ﬁ“E@Etbdl@ﬁzery Heaaatim(nﬂ eﬁa'dgtm, ﬁem:p@c}(lgqgg ),
nriva Gle_ﬁg ela rd| f %

Neopgsfat @esigma)ipE. g4 ‘?“ %Vf“ él é’éﬁe R 6")5451
6474 %gaﬁ&l@% mlﬁql(ms) NM- B/OLEXBDI(CMpgy)t SGOP8

azi di car bonani —
(SugegBhrmariak § mg@fso(prewﬁog& ifd d&{% Bﬁﬁﬁ% yiot: m\tféghﬂ Ant g;) ts
sucﬂ\@ﬁlm lie@m)mulM#oEﬁ%/(\anmgﬁé’é(Pthﬁ@fn)a), S24
e STk %C%ew%’ Ry P BB PSR mmines
(3D \Wharkfd cdukQs/gdhat); eﬁatmﬁnd&al@g)tmmnh@ltqwcb@y Pnnomastat (AG .

.334@5?%%9%’@903 B R

2752@10@en@cmkihstcﬂumte3c5q)nbb)5 5@ 3G Bhasprcin) aaniRigwpgbggucents,

b5 i AT B A e
Aetbinh)$ ND(02)78mmeNEGH%;ptan(ﬁypTﬁcw 21—9%#‘10?%3"1 y1 pRHSERSE %‘“‘f

50/ 50 nd n n&ad3-TOPHAEN), El |
OHCE$€]“F§})1&1‘PJ &ggﬁg %02 ?I@Fwnﬂ%@&t%éégﬁt%%@( gl ar gi ne, x
corf@RhinSA-4 pn@upnatm@:Az;ar@ubmv) fid Tiagment onY/B-1Gn{sEaRBITEC iR

Pepti de- 1 (GI d d
e S 0P i iy 85 o
plaéé%hé‘)éetﬁ Bctﬁfattoafmcime%hQAE,rm:cg@nrmﬁem )svm@g;gagomgg@)A nglaf

ecept or stimul ator.s
Chigs STl Pirsie KR AR ARk TR Ppaltts, o db%eﬁ%( oAy
KalNQrH- ik ding IeteﬂnQN(eZﬁah‘ﬂ &d. Ehaline) edrpbraagtin-aarlpa W S0,

CO h h ithehu
Tuléﬁﬁéglj?%gﬁl%ﬁ%]ﬁh%d% Ed iR TubtS & ey ;&’S‘I e
derﬂ/é%mma@dsa (AR, @zmaﬂ)wm),sﬂaahnm@ﬂ@ns@%ﬁ) m\aﬁﬁ)

3A (d axoSm.th RS GiHbitor (SB-
TR AGYHI scb’toléll% fyn S‘%V‘%‘Sﬁ?{%gg i egrate tﬁkg%%%éﬁgtga Adr enelroéﬁ c

22@29 b AU AGRBACY; vastalar aﬁothdtahgrostlfaQ!mG“iag‘émSt (SP-(V3.2)
hydr ochl ori de, sul fate, or phosphate salt;
| evobet axol ol and its hydr chI ori de, sul fate or
phosphate salt; and tinolo ? nal eat e; Carbonic
Anhydrase | nhi bitors such as brinzol am de; dorzol am de
and its drochloride, sulfate, or phosphate salt; and
di chl or phenam d;



10

15

20

30

20Mast Cell Stabilizers such as pemrolast and its

pot assium salt; nedocrom | and its sodiumsalt;
cronolyn and its.sodiumsalt;  Motics (Cholinesterase
[ nhi bitors) such as demecari um brom de; Prostagl andi ns
.such as bimatoprost; travoprost; and | atanoprost;
Anti hi stam nes such as ol opatadine and its
hydrochl ori de, sulfate, or phosphate salt 25forns;

f exof enadine and its hydrochloride, sulfate, or

phosphate salt; azelastine and its %gr chl ori de
Supiatak) atseylarendqiedspnenth THctor priagoais T r%&?‘}{’gf[%ﬂdvasf“‘a‘
rochl GFH, J&h@&p&a&rﬁ;scfrmdmseph)amcular
e“dog'?z atgfdr?g()?gnr% Hss\% drochl ori de, sul

r
endqmllmnslmnmm ffcar peggonist (VEﬁEtTMPo Reeians e Eiﬁf“sp‘%f&eﬁg%{%w
tyro%%{jlfql a%? i ctorl‘tgﬁ ?/Sx?%ﬁ Eﬁcﬁ%‘t@ﬁn (f;xrs@ﬁq@;l en&theﬁh@ro%&‘ﬁcﬁor

Oncovi n, | Li 50 ) and
antapdrist hyxﬂneMem} lmacﬂ)dteun Bhtefct?ﬂf@ ﬂﬂfézonﬁh §t%° alt forns;
vi.nbl ast i d a )erﬂﬁﬂi b Csnhibit
bact d&%@?ﬂng%eﬁé c Qﬁ?g’a@)&m%ﬁ Xoé& )ﬁ:grtoel sal 1 éro(rsl bi ne
(Hyﬁdi&ﬂineKhnsmrMed:Hbrrslb@SI@mm@:mP@'FﬂT 3335 %E‘é?&%ﬁ? .

Polygsyhleaﬁo%e“r% d""éﬁ?ﬁ%&@‘]}b@%&&. by &Y ﬁ’%ﬁt?)a’étéﬁc}ngsﬁﬁc 2053,

TBG.861%7'&3):(21513Io&tlniologM'@mgczgqtgmg}ﬁndo liabesH K (iAB],glel!’\;S M A

TAXORLEXN Abyi. i &@kl&u b6 dits

N RN e T T v
dlsoaﬂz?rﬁém l(nBcarlsdf,otleioW@mgd iSepoilipm)selt ERsZA 3¢y i s t!

) L LR x i (SMDSQQ foperazone |
cefa&gé,aﬁtﬁ glétﬁrgl%/n?icé fut d?@k@e&%%%( 1w z e cefoper.

and AR kodhen pﬂltasdfmrgxxmg emtits sedivh sall c%;@éwﬂlrpe%wlr peftazidime; -

cefoé%/{(dr och s!) 1?111 f('; H %fr(%ml %taﬂhﬁ%ﬁh@h@soﬁﬁ]ﬁi sEaIt deﬂ&ﬂelxhl cin

sul fate,
ccfabanide ud:fatc,l onfeam 20 s e emicor e, B g e dcinir and

its sﬁ Ql mpsa cgftéaa bie ang ??Eddﬁ%ﬁ‘ J&ﬁmﬂﬁ'aﬁ&lm @ﬂiﬂm&hﬂlﬂ' defp@doxime
drochl ori de ,

at e hos hat qﬁ% 1 mUnandl
: promleaud;amdn‘ammandptslsecbméﬁ“‘lﬂm‘lﬁﬁnﬁ’é‘%& {15 T REARIF B e

sodihar Bg ﬁ%h,g@m tns dbdeagdi; efymmymlﬂanyamcmmnde,
uﬁnospha val ru icin; cytarabjne; gl l.ut a c'ﬂ de;
sulfsieceriphosghiteleslts ethylpuspingie andiHerEdty rEF LoreRh e

‘cll%dgﬁg fx alofq&mhﬁte, &Iapnagphitemaﬁmdmymmmwmahbndm aulfate,

Ter nador) enti t abj ne
or Hpeibae b, gamyh 810 SRUR R SIraa o Phghete st
stre?ﬂ)qng ﬁx%n&‘%@l‘lﬁs?o‘am@ﬁdedﬁﬂfaﬁtﬁrfpabs@hatogaltpvmsqamtrsmganst
r

Istineand its hydrochl ori
.hydp‘mlj@pﬁgtsglfzggpf ?hOFRhﬁtﬁ§%}hﬁ?OW°W&n? étﬂl CE\%'[SG s %e or
’ phosg!}a?e?(s/aﬁ‘l a@ﬂ)yl’ sulfBSL:R81E; %Xl@stlﬁlek‘hﬁtd aﬁﬂeﬂtsrmﬂmmmdt,qumomsum

;- cycl ophosphani de; 0 .
dalfeptipino Rt BTISUBH B G0 edEs av‘ﬁ%“s“’e%é*ﬁmﬁggggfﬁm‘b’e |
pot%%ﬁﬁf &l RnREs] i RnicBsl 6 agiz@hing,, or j}ﬁ;eilhﬂ nit] peeisiliim@isedinm or

: t t fied est .
PO@@&S‘?@BE@I@QQ@J&B Eeﬁs glgci? 7 n%dpgaggl adn %rgfu%\?g\? ?ﬁ%hﬁgand its

sodgﬂrg %fagtﬁ]léhﬁ@égh ?dédn‘i?sfcﬁfdéﬂiluﬁ@hﬁ sulbAvdnh apidptsodiire salt g@hlﬂ@gacm,
G ot S (D0 RS ARRRIRABk. ARG o
a]a(r%x@@ﬂﬂle%zﬁ@'h@n@i&f hM@EUIMﬁﬁethNtamﬂe‘fﬂeMIdgychxg@nQ!g@
hycsrochtlc?nudel S?lll}illte F:)I;‘] glgors %{essgl? dléllycyame ansd] A.) h@%@hlg%’]bd@lw, or
phosphate salt; minocycline and its hydrochloride, sulfate, or phosphate salt; tetracyclme and

its hydrochloride, sulfate, or phosphate salt; oxytetracycline and its hydrochloride, sulfate, or
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20Ant i hypertensives such as candesartan cilexetil

(Atacand/ Bi opress, Takeda/ AstraZenecal/ Abbott);

| osartan (Cozaar. Merck); and |isinopril ’

(Zestril/Prinivil, Merck/Astraaneca); Antioxidants

such as benfotiam ne (Al bert Einstein Col. O

{\/Egg\é\ﬁw\a? Phar ma) ; agcor bic acid and its esters;

erol isonmers and their esters; and ra

(1 RElI -005, 25 Bionedica Foscarna); G owth H)c;?];rglngm

Ant agoni sts such as octreotide (Sandostatin,
phosblﬂl‘«e'israttj &)orte@arsiclpe g issdrydnachlgrigiensanfate1or phosphate salt;

Pf.i ze nent
R T ey
hydrO6HRRS] SOBatRRE plmsplfate/kmlt aglfmctsrmds aehitsedinpmals pipesyslipg and
receptor antagonist (754, 30 Adenosi ne Therapeutics);
¥ ne Deani nase | nhibitor such s pentostatin

( Nap@fithgalsSugess g l)qterﬂ 03 xlnatmmne A cetate:
pyri doxan ne v "3& ¥ exigvnfs grsRoTenRgiCEld

ﬂucqméfﬁl? @géeofué\ﬁx&,l% F% gafd h Acgc%}o éi’rtﬁ togmobp'hﬁﬁﬁhlf* g
ketoE&Ha&I1S Qﬁ&rﬁnabdﬂstdotﬁhﬁohgecomdlemlqm)ox, ﬂpﬁﬁg}pea@ﬁgfaggr@zole

::E g:‘%x{qégx{xais/ sgg]ﬁ g]égsqgﬁ(lg Loyt ds%h%oém{d e bf‘é]-@@;ﬁ‘nlaté)éalt

daunor Dauno Xone,

hy d%@ﬁ% @RBekd m?ydroeltlamssud'ete B¢ N@pjé‘l@ie@ﬂﬁtr@ﬁgw
ers
e e S D S
sulf%tgﬁ)?bﬁﬁﬂfhtdpshjtymt s;ntin, @ axoSnmithKline); epirubicin
W‘g%g?f&‘@ a ssgc’h ?&gori;l%lt&l Lid mgroéﬂiemédﬁﬁfate, or

Ites such as net ﬁot I exat e
phoé;meﬂaemt ﬁ)}m@mdmmascm deidirisemikid; pySazdramisies sthigipmide;

%’6‘}1%97 I@}gﬁ\slear?l}%%)rng\ﬁl% B for %ya?]igﬁl ,thgxgearém%[nﬁerferon
a]faacnm |pt»,§nftaﬁemmawbsmmﬁgrmh%m@dug eﬁg?\tu doe: cﬁxgl eri ng)

(Sy%g@ﬁglaéﬁdgﬁwd i ?'4 c‘%io sulﬁ&?glﬁlgé}k?ﬂﬁkétﬁ 3%1552%'5@% and its
hydﬂ*clﬂﬁhéd mﬂ@taAgrambsmswk a@%ﬁﬂl&r@&hﬂeﬂ%‘m SO(*E’E&fﬁJévr%’HC“ﬂ"V“
nmantaac??(ne and 1ts K}ll(froc@c)nde, sulfate, or phosphate salt; saqumav1r mesylate; foscarnet;

clari

zalcitabine; ritonavir; ribavirin; zanamivir; delavirdine mesylate, efavirenz; amantadine and
its hydrochlonde, sulfate, or phosphate salt; palivizumab; oseltan'uvu and its hydrochlorlde,
sulfate, or phosphate salt; abacavir and its hydrochloride, sulfate or phosphate salt; |
valganciclovir and its hydrochloride, sulfate, or phosphate salt; valacyclovir and its
hydrochlonde, sulfate, or phosphate salt; didanosine; nelfinavir mesylate; nevirapine;
c1dofov1r acyclovir; trifluridine; penc1clov1r, zinc oxide; zinc salicylate; zinc salts of all |
isomers of tocopherol hermsuccmc acid; zinc salts of straight, branched, saturated, and
unsaturated chain C2 to C20 ahphatlc carboxyhc acids; zinc pyruvate; zinc lactate; zinc ester |
complexes; and zinc acetoacetonate or zinc acetoacetic ester complekes;

Anti HIV/AIDS agents including stavudine, reverset (Pharmasset), ACH-126443
(Achillion), MIV-310 (Boehringer Ingelheim), ZeritIR(d4tT) (Bristol-Meyers Squibb),
Ziagen (GlaxoSmithKline), Viroad (Glead), hivid (Roche), Emtriva (Gilead), delavirdine
(Pfizer), AG-1549 (Pfizer), DPC- 083 (Bristol-Myers Squibb), NSC-675451 (Advanced Life
Sc1ences), IMC-125 (Tibitec), azidicarbonamide, GPG-NH2 (Tripep), immunitin (Colthurst),
cytolin (Cytodyn), HRG-214 (Virionyx), MDX-010 (Gilead), TXU-PAP (Wayne Hughes
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cycl ophospham de (Cytoxan,. Pharmacia/Bristol- Meyers
Squi bb); rnethchl oret hani ne (generic); cisplatin
(Platinal, Pharmacial/Bristol-Myers Squi bb);

carbopl atin (Paraplatin, 15 Bristol-Mers SqU|bb)
tenozol om nde (Tenodar) and oxaliplatin

- (Sanofi - Synt hel abs); Anti-androgens such as qutanlde
(Eul exi n, AstraZeneca); nilutani de (Anandron,
Aventis); bical utam de (Casodex, AstraZeneca);

Anti - oestrogens such as tanoxifen (Nol vadex,

Insty SrbleRiGR (@%}1) ermms (Bgerf, P&t @procell), Crixivan (Merck),

/ Shi =)
Fuzdop |(§;ﬁ" -ba !&r@cel)c) W ?M Eih%lﬂgzﬁ N qu ine gi(déﬁ?é)‘t {&ggﬁo&@l
and ? efhy), A6 (Hrﬁl)rmnd-lﬁﬁpcﬁﬁsﬁbrf) Wdﬁ‘} NefBayaaian Nordic),

har rmC| a),;, Zol adex (AstraZeneca),; |asoxifene (CP
GTUB@ByEB’ﬁVﬂCPW Q’éF?IOteE‘P%A 923 (Li gand/ Weth); DCP 974"

s /s B 23 m%w\é/@fp‘értﬁwmb)lz NGl 236 2680krgh¥avatn 50

ZK1§11703 Sheri ng ( 4
anc Sl BT HER O’ FRAFBE LIPS) LT R L o
-50Bb afh NASE addHinkildg Mtk 78R5 o T/ A5EGLEE) A ralente (El

vartis); Her2_|nhibition such frast uzunab
Lﬂl:{)t—fe?l@é[ﬁﬁlﬁliglnc(%%ﬁft)éﬁﬁme %%O?Tf)mf %%aar ex); E1A

( T%ﬁ&%%&ldm@% tde QS B1p 1 MELQRalgRIEur Hekads; thezm and appetite

(Genent ech 1033 zer R ‘
Svpmmmlmr(am% e e R R Gl
Recégk tuPan?s S B Asndi-Ribxenatidd ame Foprekisy LAR 6Amxley ls&rma),

'Llfaﬂhl@ﬁe @/éol\v/gréi%?ctlﬁkg ZB)) ](OI(E%% %‘ %?SP e ADTRIL enggg{lemra%d

Dpfﬁlﬁ 1 bﬁ@xfg et kil tAb¥me btk bo Gip- BVB/hivis M2k’lﬁ\]sg)vart13 ); MK-
erlotini

PR BT LB el e sy o SRR
Cl - AR {dRdde AR A &ﬁ@saca@emx(xmmcam@myem EiEpoEitdlocking

Q' axoSni t hK| i
Agéﬁfﬂo%s%wolaﬂfgg HEE R & e fevobemolol and
its fﬂf@%ﬁhﬁhdér E@msd a{pm@h:km Imltbmtdamgnlqg a@s tipifanib |

Sorervont piaarn 0 R SEIRY g PERER R R REDorice

suuéf;@&q}% :(pﬁ&tﬁ&zﬂt?ﬁrmaﬁﬂl)mplﬁﬁmﬁdtg 754 (CS
ar mcey otassium salt; nedocromil and i
PhaMﬁSéEE]u% ﬁ"gﬁg%})ﬁ asé) ﬁé}i% f‘cggpnt(?\lur&}clg odg;ys il and s
sodRRRsal366M3lyh AnEintsbdiym sd; 176120 (Abbott); BIM 46228
( Bi scaiBn LG Ch
5 B}?ﬁ%@ ‘)“teﬁF‘i"%eé"z‘}‘%f% 51%%2%9’6374 g%ﬁ%?ﬁ 519 Pl oﬁg?h)
BC 1p:3std ik t1h @s binetopmst; BERPIRSL] 4"§|]§}n°P®N 2009 |
Noyartis).. OX.0 30 datd, B bate salt-
& ok sabbseabsie RoRSEI i RGOS, Stid, Seprocghi

ase In Itors such, as
forﬁisﬂ%ﬂﬂdﬁaﬂldehnd(lgém@pql@qndﬁ,\pg],ﬁqm,g; phogretegalt (a@g}aqtla%g]d)lts

n i#3988dhloride, sulfate,
| hy«ir%%%rtd&' su@% oL b Sﬁlabeg@x%{sscli\g%ﬂgytggﬁém (ZBQBA?I & ZI ride, s

or lﬁ&)fomﬁmldmﬁma@m vrairltsmgc}roclﬂmesu Qp%ﬁate forms;
cp&?bg% A&?{?Qu% g\{ ’feﬁ fd@ﬂl@ﬁ@ﬁk pacli‘ihxar(l!’ﬁ)&)ﬂ BnKb]HMgﬁs

nitac sis,. Eli

Sq@@b)) vm&rﬂ;hd@@mmnn, w1 (LRKG £92 anc}\mld{chlp@% 8 aEe} Xr p%osphate

bryost a L yafothloKW, aﬂﬁﬂa or phosphate
sal N@‘UW‘E}%&“}%@& Gﬁg%? %172?‘%%%| Li l.I $&2 tosal
salpe/mofeqxsnerxeromsmrm@maﬁ) s@x&x@a@eﬁiﬂsmﬂﬁl i freshenigp 58

| orncE Iy 4iSduitts; KRB 68176 (antol—

(A(’Qé&oﬂﬁvg %k @3@5@ %Stdtﬁl 405 S(g\lvlﬁ?lt i s} Epothilones
MRS Suasy, DIIser ap@ucmhd)lt‘ﬁpwbt%ﬁ@ﬁ?’?ﬁm’ rotarga); potiiion

(CGenent ech/ Roche); MDX-11210 (Medarex); SON 15

(Seattle Genetics); H1l (Viventia); Therex (Antisomm);

rituxi man (Rituxan, GCenent gah); Canpath (ILEX

Oncol ogy/ M I I enni um Shcring); Mylotarg

(Celltech/Weth); Zevalin (IDEC

Phar maceuti cal s/ Schering); tositunonmab (Bexxar,

Cori xa/ Sm thKline 20 Beechani Coul ter); epratuzumab
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Anti sense A igonucl eotides such as Affinitac (lsis
Pharmaceuticals/Eli Lilly & Co.); and Genasence
(CGental/ Aventis); 25Fusion Proteins such as denil eukin
diftitox (Ontak, Ligand); Lut ei nei zi ng Hor none
Rel easi ng Hornone (LITRII) Agoni sts aka Gonadotropin
Rel easi ng Hornmone (GhRI1) Agoni sts such as goserelin
(Zol adex, AstraZeneca); |euporelin (Lupron,
Abbot t/ Takeda); |euporelin acetate inplant (Viadur,
ALZA/ Bayer and Atigrel/Eligard,

mclu‘?ﬁﬂ’g opbBalnad (rsgbrvmé\ucazbmy/geran@ BMSBE B8 I(Bristel Purs Baybb);
ut | T | £ n/ d ZK EPO
e R B L S R P B et e o s
(Sclﬁﬁﬁ@A@ gefiti n| b ar _essa AstraZeneca, ZD 1839);
%nt&lg%)g?ratﬁ(g}_%ﬁguecggs! cﬂ)‘x ﬁ%ﬁ@ﬁ@fdro%ﬁ]bﬁﬁé Rilfate, or phosphate |

ANAceuti ca : cetUX|nab

salt; (1&;[1@!)151&11)&11(1 1t§WdﬂLde10)$§€$ tudfate, Ormﬁ@}]@?@)t aﬂﬂ@”‘ﬂ@lnta i$rab
deydiedusidase

h)’d‘ioﬁWPB?i‘i é‘f@tesﬁr ]O%Ps 7 s ﬁ%}]}]% thﬂ 6 Plg{hgﬁ%ﬁﬂi gtn) Y S

sulf@t&%gﬁéfdpﬁﬁe &Utﬁﬁhcaﬁazhrreophmmwn (nhjrgrantrpge (I\fqgmtpﬁgrq\%)
112

PhaRpaspiis é%g?pxﬁl{t’&hycga%ﬁongf asﬁla%ﬁ %Y@&g%ﬁte(séﬁ Qalkdbicin; cytarabine;
nilufaRa8g bicaBuntidee flatho)de; & Reorgih exealpestg:eg fpaer@fega,rfa@argd@ﬁo%gen

SR 31747. ( Sanof .
and mca%fgmc §atg%87|hoh%/ eﬁ%@%ﬁ enfcRARNSl it@h)ﬁ?&lhﬁﬁaé? RblGdte,

ananouchl :

or p@BJpﬁStﬁ @ilaltbp(até&'ﬁ-aﬁa ifs hyﬁbiyblonye, subfate; mpgy@qpéqxt? éaétm-vggnsga% gpd-
its ]}ytflgonﬁvag% éwFaBer, Op@;ﬂog;g)#?fﬁt 11&58[)1%51%110%31@ $ORRIUICR) Inef/Bllan); -

at e; hate salts; an
metﬂb@dxlateolhd ehysette sthem nade p}&ﬁd}}b?ﬁ@ ide; EWF“"GISB lezojit:]

A d sr 0se: dte; lebtraal
phOB}%?i fﬁugxiofge adlﬁ legzg%ﬁéeoic égﬂ'ﬁgﬁb MBh Glekate;tek le

droc ride, sulfate hosgﬂy i
ethisll dsadielt Mnnﬂsmstenﬁﬂtbscbgw-‘t Reamagip FeUgAise Fst'(’éf'tfo TORracts

Y ber oyl ani | i de hyr oxaxamni c
borﬁé?lﬂlfb(x %F%}igﬁﬁhﬁg&gﬁf?ﬁﬁﬁ Chesity l\/an%gerrent such

as @Ihtla@a;gmcs kickas grspethyldeprenyh@Fsh RATEEHEDPhe 15and its
t ar,%f LGN TS {Jgﬁvs CPUAHRIGclapINEARrabahit 8¢id
Shet am ne an |ts drochl ork?gv gg&%ﬁ% )

derbfeﬁwnm:en Zakiy; SG-AAPMEF g SEVY and

Its ﬁ%@%&&hﬁ@és@ﬁm 25 Hlrfuddafan @BMW&H&N@&SS
Takeda/AstraZeneca/Abbott); losartan (Cozaar, Merck); and lisinopril (Zestnl/anvﬂ, -
Merck/AstraZeneca);

Antioxidants such as benfotiamine (Albert Einstein Col Of Med./WorWag Pharma);

ascorbic acid and its esters; tocopherol isomers and their esters; and raxofelast (IRFI-003,
Biomedica Foscama);

Growth Hormone Antagonists such as octreotide (Sandostatin, Novartis); and
pegvisomant (Somavert, Pﬁzer/Genentech),

Vitrectomy Agents such as hyaluronidase (Vitrase, ISTA Pharm. /Allergan),

Adenosme Receptor Antagonist such as A2B adenosine receptor antagonist (754,
Adenosme Therapeutlcs)

Adenosine Deaminase Inhibitor such s pentostatin (Nipent, Supergen);

Giycosylation Antagonists such as pyridoxamine (Pyridorin, Biostratum);
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Treatments for Anem a such as epoetin al pha (Epogen,
Angen); epoetin al pha (Eprex/Procrit, Johnson &
Johnson); epoetin al pha (ESPO, Sanlcy and Kirin); and
20 darbepoetin al pha (Aranesp, Angen); epoetin beta
~ (NeoRecornon, Roche); epoetin beta (Epogen, Chugai);

GA- EPO (Dynepo, TKT/ Aventis); epoetin onmega
(El anex/ Baxter); R 744 (Roche); and thronbopoetin
(CGenet ech/ Pharmaci a); Treatnents for Emesis such as
promet hazi ne (Phenergan, Weth); prochlorperazine; .
”efq%.'&%@lﬂeﬂﬁdeé,@@@ ANa-OUeAD)Gly (Epphni Ydktersburg Inst. Bioreg.
hal operi dol ;" dronabi nol (Roxane); ondasetron

and @B(oBYf r an, - A axoSmi t hl G ne); gani sctron (Kytril,

Ro g()-'o 0l BBELIOR (A% IIRsrubidy entriasycinfCadys et r on
(N 3}% , Nisshin Flour/ or;_@a'; pr epht 1 siddVK- 869,
Plxarmcta@emrm);éﬁﬁlﬁélblcﬁﬂ%%)syﬁg}e e@fl/%nr)e R/%) rmay ; |

e R8s BEASD iy SLBbE/AdkefidsMduBRcih4BBycin, Pharmacia);
w€p§achd6$|é(§}jnt?1’el abo) Y R1124 (Roche).. 70( Vi [ 1150
irinoEddan Kcmyoﬁr,@@ar)n’acia}ﬁ épp@gcg]é%ﬁf?u(]#%oes%xtgl(&geﬁt E)rlﬁ%glrl}l a
ENl ch%%’mﬁ&g)- SUEDIRSx i (hamhaski ARrkbiea@dgen, Angen) ;

G€t1 ci'ne 30 (| munex/ Scl ani

ng AG; . filgrasti. (Suraci
( Ne\rltiarsetabolitgsgeas ITP*POTE)W"'((S‘%FWE )a‘?‘?fésr Sé’g‘élﬁ‘ts%%’s'% ’?‘Egnd 85

| (Adrﬁ?ﬁ'i% Fﬁrﬂéﬁéﬁl tBhiShd [@9iosar, ThEDiaciafdtrrie)] fludarabine (Fludara,

percal caem a Treat nents such.as_.Bonviy.a : .
Scha@ oSt oK Friels VAT SR ERORE S SR
cape%k%gik]? F}E{l@éaeRéd’hEﬁ dhPperi ohél SPOHZBIdered); onat e ( Zonet a,

¢l od t | ShmithKine);
o sy L S0
o 15280 Tl
s s g sy
PR el Mty
( AghmtiandaegenharR kY ﬂﬁﬁgi%F @lﬁ%g%ﬁ%ﬁ%@d e, s ulhelg ate,

Avo?ﬂﬂﬁ@hﬁfu@dnﬁ@é ({Casoddk,srZimemle (Aggr enox, Boel wi nger

hy ARG RGPS S FIPE ik ATBZP Rl RbeaRf Firesion,
OﬁéﬂS%?QFasgﬁgis( @Eﬁ?ﬁxﬁgﬁ grmg;exﬂﬁgi Liils_fgh(}i:zl e:i:;ﬁi;?bxidﬁf;azeneca), |
eeuse Fsaiespoat TEs g o Rﬁ%??%? AL
(AstQIYRL8); Rasifely) (GINA66,156, RfitnNoE sand (W yeai)eDC |
hosphat e sal {s:.. ,Ci g - iz AG); and
OB RHEP YR SHIYS SR EoRHEAGY 5181703 (Sheing AGK an
ot b e (T R e
: , .SUCE "
Rap THREL et AR B el By Tty P
suchlds %ﬂ@véc @Ttdmtrw; HeJoliibirisn sufh sstepstuRap (HerseRif nefier);
MDa}S( 210 l(Jlgf,[)e/ a?eg);rhlgAT ar%e eg %enegc&)pﬂhQ@ﬂ @’hme)(a?,@GﬁGenentech); Cl-

| 1033 (Pfizer); PK1 166 (Novartis); GW572016 (G]axoSmithKline)‘and ME104 (Pharmexa); -

EGFr Inhibitors such as Erbitux (ImclOne[Bﬁétol—Myers Squibb/Merck KgaA); EGFr
Tyrosine Kinase Inhibitors such as géﬁﬁnib (Tressa ZD 1839, AstljaZeneca); cetuximab
(Erbitux, Imclone/BMS/Merck KGaA); erlotinib (Tarceva, OsI
Pharmaceutical/Genentech/Roche); ABX-EGF (Abgenix); Cl-1033 (Pfizer); EMD 72000
(Merck KgaA); GW572016 (GlaxoSmithKline); EKB 569 (Wyeth); PKI 166 (Novgrtis); and
BIBX 1382 (Boehn'ngér Ingleheim); Farnesyl Transferase Inhibitors such as tipifamib
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15 Bi otechnol ogy); Anti-psoriasis Agents such as
anthralin; vitamn 1)3; cyclosporine; nmethotrexate; e
retinate, salicylic acid; isotretinoin; and
corticosteroids; Anti-acne Agents such as retinoic
aci d; benzoyl peroxide;sulfur-resorcinol;. azPlaic
aci d; clendanycin; erythronycin; isotretinoin,;
tetracycline; mnocycline; 20And-skin parasitic Agents
such as perntthrin and thiabendazol e; Treatnents for
Al opeci a such as mnoxidil and finasteride;

(Zmé%@mmmap&lmssoﬁu GnadsnibeSirasary Brbotyesklenab) MS-214,662
nor gest i nol str 0 g
e nahw SRR S S QB ey
663 4#(@@@;1%%51{@@1&@&%3 Aﬁglﬁbﬁﬂﬁxl@mglo@és&%{ 1 HHOL ﬁ@nggﬁ)n@
ni cotl ne; ropl on, :
761 @OND Y ST SHOR SAL L S SSa) [Hy % i
pD 18345 fgtald; lanaiabkm (Bflﬁﬁﬁg%P]@s@)A@:;ﬂ)aﬂdtxbltqﬂﬁug}dasr@C

tennzolonalde | | apr ot na
(Tsis) PN AA% @pwaﬂgbk@s&b a8 MY @bl COURDGRndent
Kina A8 Rks sultl §§I1§\tobﬁjd@ﬂ@erﬁﬁb VAL\(emﬁd);deCCtﬂZj@ycg@plg, RS RSS2

bot ul i num toxin .
e oer oo T AR S Pt e
Squitf, %dpl PROALQAB ShT; Nﬂ@d@NicﬁﬁﬁB&?umDr@géﬂl @@@émtcﬁﬂeneca),

dul at ors; r
Proch s ROAE A BT Ca oy (R B AR
Nova!nmg%ﬁéxﬁwrybs&n@cﬁwamlammesmcs;m 248l m@opgm

Ly A HSPE e g it LSS MR Re Pl s

Spg@@ﬁh@@ﬁhﬁkjy for exanple si RNAs that |nterfere wth -
VEGF expressi.on; F gﬁﬁﬁgygﬁ ﬁ@g A
i ricelquerrase RAPHOTS FReP 8% as chl or di azepOX| de;

Gara0sliaesRaM chl orazepate; flur azepam hal azepam .
raze a clora
Fo‘f‘%@g% t}?ra@rrlgélgﬁggﬁer% Z(%Qr?e%ec@k&rh@)z t210 (Medarex)

eaze pam and triazol am and
SGNAL (Bedpide/Gdnatice); Hi l,lq&v@ue)'] TMemwngmmwrﬁ@] (Rituxan,

Genc;npe{glg{,l }gg%ga:ﬂhn ZILE%@(%C o1 ﬁgﬁ\hlﬂ%nmtng b oF Dﬁi&é&g (@é‘lltech/Wyeth),

one: “thioth |xenab
Zevalual(mmmﬁhaceptlcmwodia;ngaan@bmme@dp@%xaﬂﬁ?&é@ pythKline

Kil | t £
Becchal Fol s 5F 1y A ee o L e SARUEG S "ﬁ“"m;yé(
(Techzﬂcleﬁmnhaatg AG)aYlainfIx tRi0eniilppdy Rrols W reigs éﬁ‘?qf%‘%‘es
EGF&?.{D g{%sigl%{) (}ieh c @S@{htl cbﬁ\éﬁ@éth&ﬁept@ﬁﬁ}elnwykmr&&rst),

ns may Ivered in a Sin
f oAmHeﬂdeIQHg,onmleqtdys fyeh @qyﬁﬁmt@dls§§ha:imfaf:%ﬁuéﬂ§mh Lilly & Co.);

rnula jyvered either simultaneously or a
and (PRSP B

ourmmﬂﬂﬁméddwtdnmdbh%mﬂﬁéﬁvwéﬁomﬂ% Ligaidyoi ng agent s
el & dnhiduir
R T s e
RetatvgHothsy (GARE) Bewsmel HASEH CpH<7s AisEReRaER fpgetin
(Lu;maxb %&ﬁ% Y)?%ﬁd% @u%@rreiny acetaft 1h191é§t (l%a@ﬂle Mﬂdﬂiﬂy& and

e”’exCl plents may_ be used onbi n N CI
Ati gtra"n/Emga@thtes/SanO@Swgh@ﬂl@b 2t Friptgse L (Ffﬁl%’l Pilf”f“%?ﬁ %‘E’S@ﬂ

ui red.for f:%% ahalicRe GabéterRecdfi@dahibitos bickSs
an OSRE A ?§W§%%$ TV m

I've agents, and, e tS. na
cefithdb dedsen, Abnalenaga KBdtSE‘Q)n@%M@%ﬂbﬁefféPﬂ“a?Fr&ﬁ ee’SE} ?%05‘%%
(T ara?vgt@gislgl})%{éﬁéa%ﬂtlkils, g1 518, @Fdxirhdb (Eit@thx, I0tlotdSystems, IMF 225);

and pertuzumab (Omnitarg, Genentech, 2C4);
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20The formul ati ons of the present invention nay be
sterilized for use by nethods known to those of .
ordinary skill in the art. Autoclaving and e-beam have
been used in informal studies of several enbodi nments
~and have not appeal ed to have significant inpact.
Simlarly, informal stability studies indicate
acceptable stability of several enbodi nents.
Additionally, reproducilibity between aliquots and
lots is very good, with a standard devij ation of |ess
t Rgbnadediidy Reduemednitibioers edhtas gallipgmeediolate iy d
phar maceuti ca nuf hj pehRLpues are readily
aEdH“B‘&‘StSBCW%Z'OF@VCB I\glgolgiﬂé’g\gggscri g)gd herein. An
eXpIPheapenthe dicenLevstctih@igllesent i nvention conpri ses

the active agent dexa GndyidieaXci pient -
bé??i‘fﬂ‘enb‘éﬁi‘ffg?lgf’ts )%%%%gggg%n?@ %tglib?zcorti coid and
t YRiiGikd ¥igttadfhands suttead SR A7 (Sivefiyethelelolor di sodi um
phosphat e ester. cocort i cpi denp hi); and
ad?“éﬁ‘@%lﬁlrlﬁfxdgiz“gt% rb?ﬁ%nlsst%%%?gs& ng@t(ﬁgmﬁofulc a)rrrzrlgt ory
atraséRRABTE2 OAborgr i ety of agents that can be of
mechani cal , chem cal or i. ' istdRMYER Squibb) and its
QL e Sy )
hydr&%rdri@%lghmed pﬁf}éﬁiﬁaﬁﬁaﬁs; (cor i litelr{EF1ysls ;mw %Plf’hft)otaz es
vary_ depending on the.co L) FRb1dP betaRElol and
i Rty elaeeame pat TR e ?Se%%%ﬂg‘ﬁdb ?‘2‘)5%%‘% hal s ogy, s
its h%é‘c)@fﬂﬁﬁ&@ﬁlgé?@ gmﬂrrawmaltmmpmtaed Glg;éhagﬁ;%( ;})d , Merck: f‘ ‘
, .).as a 0.1% sol ut.i gn U8 @dxSmiRe i ts
[ %P%@EQW%\’?M?@%@%S}?ZW%?%%E? Eglﬁrerﬁlrég dose de’p()ends on .
acid (A@nB@Rek)t i on treated. For control of anterior chanber
i nfl ammat i on, 1he- tonpi b liksS peptibiss, phedldigigttradine
t i fratsfo ?Fs%wﬁaﬁe %&a&%ﬁggﬁ%& | owi ﬁlﬁs uréhgr 1 '
and PR AURMhAobciigrdeesulfatay phosplmte seliti mpegan etﬁfag'? &
segment 5infla tian, ' malMieRdig cAivefipandfits4 NO-
hb’dre?hq%‘é{%a P Syg?ate f)a?}&d%u _\ﬁ/ﬂ“g?‘g% z%!r% nligst.r ation of 0.75
hyddt8llokile, Sulfue, piospleseasaitset hasone i n di vi ded doses are not
uncomon. I ntravitreal  JoRkELabi &2h, Amgen)@p6dtin alpha -
deXEATHE e aalvsté]Ehbageer*fJ Og%ﬁg%iagtﬂ ad ngecg ' u[ﬁ,ct‘idon
(Eprék/PhocainIdhbionts: Enfon), cpheintairba (AR, SGRYE Y gfﬂ ahnitis.

. darb?ﬁtge%g :algFae %?ﬁ%&ﬁe’ ?%n%gﬁ?i % 1iR betd (NEORe2drhon) Roché); éfvetimplzeda |

of 10 benzyl benzgate. )
(Ep6en) Chigai}; G HEP@ {Pynepss i IHE Aveptish £PY 1@8?‘&%%&?%‘?“’%‘%’ R 744
i.nt est j nal d j gwj;nary ailments, but its
(Roghe aﬂ‘%\g‘r%rrévé) eglgsggsegglgfdm%smnp)re ef fect | e‘l_gr U9S dorperazine:
Pr @sentdnys, foi Emésss spehp dﬁPthaéﬁ’ﬁl(Pléeﬂ'e%gn’y YR Rent P or

- scabj e L& @5bsrdd® o dubrlabimal RoFdrE); ondasetron
metﬁﬁmw%b@%%ﬂ%i@ B%SI OF THERAP (%T%agcgt{ 03}%3 g{‘%&m "E‘gﬁsz;w |

(Zoft 28 GlaxoSiDithIdprek; @qxﬁ#egroxpéﬁyﬁéé{_oc

ndiDGRZ . AR BREpiARDOIK-S69,Mérdddmlaesegron
L e N T -

Y 1 .
| (RoplarHel §7ZYIS] Pharmg)p le53atyon @ﬁgsé\égiﬁnﬁ‘&%gﬁgn]fm% gs ol vent s

Ly ' 1 i B 721 ;
Syn&xgegalb%ie{i?@(ﬁh&eﬂ Rl 20 (inadlis TIBLi(ly @eCo.p agd CP 122721 (Pfizer)

r)  and Del estrogene). Bepzyl .. ate is
a Meduabpagmh FroawiepBicR 35t Wﬁl%ﬁ%ﬂ"&ﬁﬂe&‘“é%‘ ’ﬁ. e A -
t opi ' 6 RNE- duSasiaDABQet) PR He0 (PGingBherapeutics);
a““%ﬁ?’%%l?%@t’? ‘?%@glﬁgk(m i 1974). Its oral
andLSHGD5 1858 (FlanefwithiKling}t i mat ed to be 0.5 Wkg -5.0 g/ kg. )
Cosgel | k acflsh Nrek@enSRuSOMVERGVAIGI2EoSaRbB ne);
13?15“("%{%@2&&‘1?]13’{5?%_ ILn vivo, %e I b?”%l%fi‘c}r ateSZometa,
ibandxpat] @B ohdrorad/Reglaed PRHGEASH{4re E’l’r}é‘}/"ﬁﬁﬁ ’k%enzy?rl zlgﬁs cohol
. The benzyl al cohol is subsequently oxidized to benzoic
- acid, which is then conjugated with glucuronic acid
and excreted in the urine &S benzoyl gl ucuronic acid.
To a | esser extent, benzoic acid is conjugated with
gl ycine and excreted in the urine as hippuric acid.
HANDBOOK OF PESTI Cl DE TOXI COLOGY 1506 (Hayes & Laws,
eds., 1991). 25Dexanet hasone, when m xed with benzyl
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5surgery or replacenent. An aspect of the

i nvention provides for a conposition conprising an

active agent and the LSBB exci pient useful for the

treatment of iris neovascul arization from catar act

surgery, macular edema in central retinal vein

occlusion, cellular transplantation (as in retina

pi gnment cell transplantation), cystiod nmacul ar edens,

psaudophaki ¢ cystoi d macul ar edema, diabetic 10nmacul ar

edemn, pre-phthisical ocular hypotony, proliferative,
NovaMish: cR@Foa ki (BpafdeNenqich liichdorzatd (BesphiondeY areancaehily 6‘&%{{‘1‘?9‘

exudatiyve a BRS hME
ot e M e AR e Coapr S ot ms)
PTH:®(@AB! Clugh®yf | naI edena dlffuse di abetic nmacul ar

edeny, |sche umadin,

R e
duPoBit); SRR EraPRAITS Pmrmmmmbmdtem (A path-pyeisD tispfibany o

. ( Agg%:g‘gfb?\% I‘ﬁ(&fw}t‘t{h lg A eI sglgaté tpﬁ&s%ﬂzﬁejsél\@ Eirg?ﬁ&é?ﬁﬁfe {Qerenox,

BoehBiRr bl e dh); zhfflgﬁﬁcfer(ﬁgﬂyah éhuwﬁslar@ ltﬁdmdm"}hbngqt/,@plfqt@

» t | f cu
phos};l}g\tﬁrﬁ%gssu agosl n 3?181‘?%’% gﬁlut n%?ﬂ:g@m ﬁ%la%]llﬁiec%% (l)fate he

phospHhveAtd; @phmﬁl@dﬁ (ﬂﬁ@nhm daR Thekaptitions clapifiogese Plax, Bistol-
t oco l.s a pr..locotrie 4 with
Myels RGO AR A PO e o B e s B far bR,
PharinB& Y UDRSH); abctmam@aagermn.uuw& Cdi)ayed édopidiae Glbﬁcdr Bpehe);
and/ or the t.oc RES SRR -
o U SR HRPH S %eﬁ‘}sls‘l‘] as gr 11gmg§§¢a§}a e?{aa ‘rgﬁlt]l c Zg%m s,
yeﬁé,ﬂ@&blﬁhﬁsﬂﬂi@dﬁ,meﬁ)mﬁeynlnbsaonme| ght proteins such as
ul i.n u h Q dipdeed,
e Ssp s el P b O e P ok o eye
Ihm&mﬁ&agﬁytlc agents (such as: steroids, NSAIDs,
bi otics Stospibk; haR&ERKate;
éﬂtl’ g0 néflﬁiggen% P ea%g{]/ta 19\%%“1% gjr:é fgsgﬁﬁve :
etrettrxra&nsiﬁegrmabldoﬁecbtreueqny ah@eontifogieoidfis wit h t he tocopherol s
and/ or tocotr L Edx%a s%&&h&@ehmnmg@s
t o” By BELs] ﬁ%"“tsé‘?cgg %%‘ﬁ&gg%f‘ed”?%‘%‘r”?%t hat allow the
ac1de¢1€r;dm§f¢m, aﬁm@w@n,mﬁrﬁmgn tstraqypliney: imiBecySig: t he
tfqve %18(91% e% Su fasgg}ﬁle@lﬁﬁ alPffatah&RoRNngender
i"C

Istres |nsp|red research to find
aI Tenmanisfer Asﬂepdmdsch aaminoxidil aedipegides | nsul in

th%%f'i‘tpéé YefiREs LR RSKE Ry SEKRERRe: uikhabis daogestelyi ev of

|nsu in therap |e §M§E
1evom1genue1 R@vthmmn@mqgemds%xﬁé‘w%% as%‘ ’(“2%??5)’* 106t al u
ﬁﬁ%ﬂ 4%%% i ; Dipagasn; and Bispiadne;
?%géqﬁr en rgfé_r?gsg glégggﬁi e 86- 911“% Asﬁ [ oT 1a)m cn:
of Tekatrhantyfot BregsleDishingtion suck ghelpreghid F%’@%L‘F ‘ons has
‘i';t&@ ﬁ&ﬁ&ﬁf@é&é Nz{%nmﬂélﬁﬁng&%&omsnﬁuc cal | subl i ngual ,
recta

ntranasa pul nonary, and transdennal. Yet no
coﬁvmt@toememé‘t@blbﬁms@héﬁf“é’iﬂﬁ% ves to injection have

been &5k %gli%‘ém MRshR! ©Rds), p@s edtie apdipetuin floyr disorders such
systens |zer/ANent|s AERXi DVS,
as bayudinhirg ¢ vo Nor di sk) and as di scl osed here novel

tr %:%ﬁl %r%lna%ﬁleht\b?ﬁ%mﬁ&fb%ﬂﬁbcﬂwﬁﬁp}ﬂ&\m&nﬂ mgndnhisterferin-
toc erols a or tocotrienols and elr esters as

alp?peﬁeRHamaa@l%RF@'é@Ef%ﬁwg%éetc%%‘é‘d?’f’%‘}'%&‘ésnt s. The
d e%&@%ﬁ Agon%ft mauaspg EraAMIDRAkDVR Bioineding TECRA107
delivery of “insulin and other 5therapeutic agents has
(XS Biopiedisd a nunber of transdermal approaches
(i ontophoresis (electrical charge); phonophoresis
(ul trasound); photoenhancqgent (pul sed |l aser); heat;
transfernmers (lipid vesicl and penetrating agents
(DVMBO, NMP. etc.)) over the years with inconplete
results. Transdermal delivery is considered to be
hi ndered-by the skin's relatively inperneability to
| ar ge hydrophilic pol ypeptides such as insulin. The
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formul ati ons, there are nunerous references in the
literature to the tocopherols' being applied to the
skin and denonstrations of their mgrating through the
skin. See e.g., Zondlo, 21(Suppl 3) Int | Toxicol,

. 51-116 (2002). These reports show the ease and safety
wi t h which the tocopherols can penetrate skin, but
none di scl ose any use of the tocopherols as
penetration 20enhancers or carriers of therapeutic

agents though the skin intg th a recent
r &uerinkiof] 3 Rogeptn Agpuigsughan St ?%??%&%Wgﬁe‘gﬂ ’f or
E\ﬁ‘m e%% Lol LG8 Gk v&hY REliAD (IMANEIRNA intdrfoeznce (RNAI),
t ocop fiér'ol s or tocotrienols. Karande et al ., 102(13)

particfadg, f mebmp\lc a&%lﬂl%}!@ffemé‘ GLR 985" Tocophcr ol

for ak Lewat R anfi astibe dapdsieh bedlldndiazepoxide;
trd ghotthga?) '%Lég% aetpeutl c gSDallgents t hrough the skin

diazépzﬁﬁ alllomeﬂawdgurmyar@,rmlaé%pa@, pr&zep%cf QAZEPATY MIGTECRA
alpra%oéf?né??omz(eggﬁ ?Lg]ggﬂa (NG Rl i th RERPN LTI Bi- ﬁdydlotll@&irugs such

acet at es, prop Ionaﬁﬁif um
as chRirp’rémgzh!te, divgi dimienmbeed dasing: HOBITPARS HO W‘“&slf’é‘ e

mohré‘ ga bgtﬁfxen@ai] g&%&ﬁ ith SR ﬁid%zagﬁﬁ& ci nat es,

€s, an nlcotlnates) g % { lsed
al Those, of betimery grilhimghe aatnwllamrf%tft ‘8&‘&!‘)‘? i FouCeRE iR

eSxtuiRi PPk ﬁk&h@&utx@fohﬂu%@ns of
ac“"%fl%en{s "ha&fb tﬁr?idﬁl}:%&g&g%al n 30l i gg%t cid esters,
the prmérmaivermonrﬂalbbma‘tﬁess Offcalﬁ’ﬂﬁfé’loé%m%li? iYEge 2 SR8l bat es

Angehetk rerbesingeatveet eitive s1p1t,ﬂtaeﬂill51y or
fom%lr%{don Prm &?Bh%?%fg? rel at 6d to the tocopher of the
a dlsﬁmommnd @Sln'tS(DO fErarthaddsisrsheaipepicRUECPe U@?

forevom i o atg;,n 1(19{ lgatagfﬁnlofe tlﬁaglgorﬁlé gcetlwet);t?rhg?:lﬁ@h a0 bger ?ﬁglzuemlc use,

henct: Hepagispendateppry {d Waigh they ha,wh}negg ﬁ%ﬂﬁf‘él here,llﬁlé é'stthn%ﬂ g g grl any
way ts";’ﬁu&@ szrB(lmﬁt) gh@ﬁbﬁe S1¥RdANALiITEY e)tcﬁtﬁerima:yphels@ll is. combingtion

tocot ri enol | cori ce ext r% mﬂarm catjon. These .

or manatl:@lSyﬂ fOB@}QJ@H‘Z‘é‘FI&e %’EP‘&at(O?S REAH Its

@4 %hl%m@é&ﬂ% bfacBld %‘%@bdd ekhplemhnhy kerxdnmnnnsd mﬂmt undue
ne

ts al i esheh aphi e
e?\pﬁSleB‘lﬁWﬂb)’éh‘Psy 0@1‘??6‘%‘?’1‘1]@ e E‘{l‘ng ! %{ og(‘lslgl (?I €5 normal |y

? oﬂﬁlﬁ&o\ﬂé bind ﬂ}%ehtﬁﬂ\&fiﬁddneﬁhy(bé stgﬂszAfcfrmss@I ifaethods known
e the nore recent ev ed, S ,

to thpmf bI@ﬁaﬂgSkﬁbﬁéﬁ%ﬁHg@Z‘g gﬁ%F g?%neﬂggdslgeﬁfcgmal

studfe§ b 9 % h1R mbb@fre&e Xidhavearitl aliph:ﬁ'ed to heve Sigﬂfﬁcenq igpatieSimilarly,

confidence that decades of ar nmagc e
infouad HOALABRAISA AR UGN PO LahsPypynEgeaiaaGaLy,
vreprgdu%ﬂig}fﬁﬂét@%sﬂhqﬁkk%nﬁ W is bangddds \Sltlansjarplpxdbie@ntgoxgpf lespghan

specif1c COX-2 inhibitors are gt
fve ppreat o eer Rseee ot st b B oieR uay ey
appl?edgt?ﬁsetéﬁl%m&g@éselesmﬁhﬂﬂkﬁXEn ket opr-of en, dicl ofeng; ‘
I ndi met hacin, etc mage
t hép ea@n%mtlh@“%‘iﬂb?ﬁﬁwf&%%% qfﬂ“%n}ﬂkf\e g§h’°%tﬂ't§u Nt he
dexzﬁ%‘s&de%nm'ezclﬁbléﬂﬁ bmzylme&omwxmgqla@emcq@ml dand
gastrointesting

e are
typiesaly peshiB e Pt &eéﬁ?t@ﬁg@% Aabepahicky gglg‘?:é?’?f‘%o“%ox- 2
adrenetqnlmat é?ér&d%@P@bb[Sranl?d infmrAgorf Gp@soNBA, vatiey ?ﬁfﬂs&bﬁt can
anal gesi c anti - infla RRé Yan
be chriscRg cEn e EHEHTST PP ELOBT BOCH S {2y B EseRdas:
be tEpitdlPeBbdul@i§staie (drﬂ)l:ﬁﬂlu&dvﬂtrbzé mmaopcie@erg@t& %the condition
properties assoc [ ARk N
ol By SRR Oy SRRt Ry Rl OB 2
probl enms of the COX-2 only inhibitors. The reason for
2- ABA' s gastrointestinal tgxicity has been ascribed to
its COX-1 inhibition. And i1 ndeed the | ower order of
gastroi ntestinal problens of cel ecoxib, rofecoxib, and
the like 20 i's seen to be due to their COX-2 only
inhibition. But, interestingly the normal intestinal
appearances in the COX-1 knockout animals point to
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| owering the gut irritation of ingested 2- ABA have
been reported. The first, and nost successful, is the
di scovery in studies in rats and pigs by Rainsford and
Wi t ehouse reported 30 in 1980 (10(5) Agents and
Actions, 451-56) that the nethyl, ethyl, and phenyl
esters of 2-ABA elicit practically no gastric

ul cerogenic activity and yet still have nearly all the
anti-inflamuatory properties of 2-ABA. Surprisingly,
the investigation of oral adm nistrations of the
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anti-inflammatory action is its ability deactivate the
COX 1&2 enzynes by irreversibly inserting its acetyl
group into these enzynes. Roth & Maj crus, 56 J din
‘I'nvest 624-32 (1975). The 1 D50 for. this 30 reaction in
the eye has been determned to be in the range of 0.9
-9.0 pghnl. H ggs et al, 6(Suppl) Agents & Actions
167-75 (1979). Kahler et al., 262(3) Eur J Pharmacol
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5Kral i nger et al., 21(5) Retina 513-20 (2001). The use
of the ethyl ester of 2-ABA in ISR fornul ati ons shoul d
give longer half lives (longer sustained deliveries)
than 2-ABA since the ester is nore hydrophobic. Al so,
the incorporation of 2-ABA esters or 2-ABA into

- hydr ophobi ¢ exci pients such as the tocopherols (or
their acetates) or the tocotrienols (or their
acetates) should lead to | onger sustained deliveries.
10A study of the distribution of 2-ABA and 2-11BA. in
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and dl isoners of alpha, beta, gamma, and delta
cotrienols and 10their acetate esters; all along with
licorice extracts or degl y3@yrrh| zed licorice extracts.
Thus, one aspect of this invention involves novel

m xtures of conpounds sel ected from group | with
compounds sel ected fromgroup Il to give formul ations
for oral admnistration having essentially all the
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tocotrienols or their acetates plus 400 to 1400 pts/w
licorice extract or degglycerrhized licorice extract A
conveni ent source containing m xture of tocopherols
and tocotrienols is either pal mseed oil extract
(Carotech Inc. anobng many suppliers) or rice bran oil
extract 20 (Eastman Chem cal s, anbng nany ot her
suppliers). There is sone evidence that the pal mseed
source is preferred because it has a higher delta
tocotrienol content. Theriault et al., 32(5) Cin
sy stexﬁh@ﬁmml’ﬁg&f%mﬁsiQBH)IDM&W@tméNOVO Nygish) apd maffcllﬂsed here
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(zoogﬁet ates for the topical appl ications to penetrate the
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aln, a conveni ent. 4
ag er§s°lﬂfo§ of slapinko mhsodympmplpmﬂs iallddﬂ isomers pi BFid RetanByPy?
pal m se ed 0 r LAE (S to B, SRagt hhd
and R e e e oG B APyt e AR o Ao
branéhetiBhaif mqmaﬁcr@m aes, BalBA; mzl@namséium@raﬁal SHYHEES o |
b&h 2RREAL dn@rdeltaﬂaﬁ)tnenols .
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- added 15.2 g (0.2 nole) 1,3- propanediol containing
0.05 g (1.25 panicle) of tallic Na to give two
l'i qui d phases. These react’ants were placed in an open
container in a 65 C oven and were shaken occasionally.
After 12 hours, the reactants were a honbgeneous
. solution weighing 38.0 g. The theoretical 25 weight
for ,th? | oss pf 0.4 rrpllels (}§4 g)_pf et ha_nol in a
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inflampgtopes 5[516!? 35 c&lﬁgo

30car bonate) oligonmer as a water-insoluble oil.
Exanpl e 2. Preparation of Poly(1, 3-propanedi ol :
carbonate) 11 from 1, 3-propanedi ol at 110-150C and 26
hours. A m xture of 76 g (1.0 nole) 1, 3-propanedi ol

-~ containing 0.1 g netallic Na (2.5 nunole) and 118 g
(1.0 nole) diethyl carbonate was heated at 110 C. As
soon as the 5 reactants reached 60 C they forned a
honbgeneous sol ution. After heating 8 hours, the
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uPE Y
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the molecule past the gut without damage. Of course m_;ectlon or topical application avoid the
gut, but the major mode of administration is ingestion. Three distinctly different methods of
lowering the gut irritation of ingested 2-ABA have been reported. The first, and most
successful, is the discovery in studies in rats and pigs by Rainsford and Whitehouse reported
in 1980 (10(5) Agents and Actions, 451-56) that the methyl, ethyl, and phenyl esters of 2-
ABA elicit practically no gastric ulcero genic activity and yet still have nearly all the anti- |
inflammatory properties of 2-ABA. Surprisingly, the investigation of oral adrmmstratlons of

the esters of 2-ABA has not been pursued further. Topical applications of 2-ABA esters for
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theory). Another 6.0 g (0.5 noles) diethyl cadb onate
wer e added and the tenperature was raised to 150C
After 6 hours, the viscous yell ow brown product

sol uti on was washed with 100 m 5% aqueous acetic acid
foll owed by 4 -washings with 100 m portions of water
to give 48 g of a viscous nange, water insoluble
liquid oligoner. 5 Exanple 5. The assay procedure for
nmeasuri ng the rel ease profil es of -dexanet hasone. or
trianci nol one acetonide fromtheir sustained rel ease
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program Exanple 6. Preparation of mxtures of
dexamet hasone in poly(1, 3- Sqopanediol carbonate) | and
their release profiles. eparation of 10%
~dexanet hasone i n pol y(1, 3 propanedi ol carbonate) P One
portion by weight of dexarnethasone was m xed with
nine portions by wei ght of the poly(1, 3- propanedi ol
carbonate) | prepared in Exanple 1. The resulting
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3.3 pgheaseB Pty inus aaheime/mhz-HEA

15Pr epar ati on of 20% dexanet hasone in
pol y(1, 3- propanedi ol carbonate) |I: Two portlons by
wei ght of dexamet hasone were m xed with eight portions
by wei ght of' the poly(1, 3-propanedi ol carbonate) I
prepared in Exanple 1. The resulting suspension was

" stirred at an anbient tenperature until a honpbgeneous
m xture forned. The mixture was then aliquoted and
analyzed for the release profile as shown in FIG 1
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Exanple 9. Preparation of m xtures of dexanethasone in
pol y(tri-1,2-propyl ele glycol 20carbonate) and their
rel ease profiles. Preparation of 5% dexanet hasone in
poly(tri-1,2-propyl ene glycol carbonate): One portion
by wei ght of dexamethasone was m xed wi th nineteen
portions by weight of the poly(td-1, 2-propyl eneglyco
carbonate) prepared in Exanple 4. The resulting
-suspension was stirred at an anbient tenperature until
a honogeneous m xture forned. The m xture was then
givedRaleisperh et n@Addeanal vy Eteré Brthenhei foeh@ezasiseque of pqngalgpgolic
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30 Exanple 13. Preparation of mxtures of nianeinolone
acetoni de in diethylene glycol dibenzoate and their
rel ease profiles. Preparations of 5% 10% and 25%
tri anci nol one acetonide in diethylene glyco
di benzoate were prepared as follows: a 0.5, 1.0, or
~ 2.5 portion by weight of triantinolone acetonide was
mxed with a 9.5, 9.0 or 7.5 portion by weight,
respectively, of diethylene glycol dibenzoate. The
resultlng suspen3|on was stirred at an anbi ent
t ur fodiLarikeARIYE €b injbréon
A B st ea e e e
thro# g(ﬂ|2QH§aa b(pt‘odf(] gaEgeas:edi%lo AP begdo Pilavg @ilﬂ@?ty intorthe Vitiged Gthlmﬁber
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illudretipe baly unddemndtiimiahérsmelindg ofithe fisdoiFfan ABY &Y. The
m xture was then aliquoted and analyzed for the
rel ease profile as shown in FIG 8. 20 Exanple 15.
Nhnufacturlng of a sol i EXdMBE§el i very systemwith
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Exanpl e 17. Manufacturing of a solid drug delivery
system wi t h dexanet hasone and tocopheryl succinate and
its release profile. Dexamethasone powder and
t ocopheryl succi nate powder were thoroughly m xed at a
5 ratio of 50/50 by weight. The well-m xed powder was
filled into a single barrel extruder and heated for 1
“hour at 65 C before extruding through a 1 mmorifice.
- Mcropellets of varying sizes suitable for inplants
were cut fromthe extruded filanents for in vi%rﬁ
| | | BE1yAS3-SRgMedioncaoGate I froth(, FEprapapediol 8.
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(s)
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: exanet hasone: ci pr.of | oxaci.n, in.h | .
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b SRR RS o
wgshﬁ{gg%v}{? ?@0’&1 R oflesanRs kas anes. Bpdightyigalowhiscous oil (46.1/102
~clrprofloxin, as shown in FIG .12 B. Exanple 19.
=45%Phzdracoki neti es and met abol i sm of injected

formul ati on conpri si ng Dex. , To exam ne the in
vivo rel ease of dexanethasone jin Vi 0Sj.tion
Examgfle 2%@9@%%&%3@@5@5@?%& ﬁffyf"r% C%‘é%‘z“ﬁ% g‘g‘?gl?t e (DB)
pmpyi@&g#y%%ﬁf 25 rd. (low dose) contained 6 25 ng
dexanet hasone, 50 Il (high do f ned ]d%l, lene
dekatfig{dSainees) Farg%rﬁi ov‘élats(gilgés%)((eir6 3@@2@535'[)' gcebo@p e
olychVIYLMAd beheagecdobitt (e2gB ©daposhdniogenepasssobion g rfaRtants

: twenty-four rabbits. Twenty-five:]|l 98 JOB (MRSt 50% of
wercipced g PR RRL GBS ATep2 hsoélbsrr%‘%f"h‘ét?’f“é%g e?g(of ’
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|

olnts and vitreous h r.s | es
25 2miproahiyon oo e Ae L ONRGR AR Po G EBNE

olig ol gh pressure |iquid chromatography (HPLC) as - ,
escri bed in Exanple 5. For the high dose, the
concentration of rel eased dexanet hasone was maxi nal
Exaxgﬁl%'dr.nﬁr_eﬁal?ﬁioﬁ o Stponeekl 2bicpylenaglpot dagwpatel frima mean of
.56 Jig/m fromDay 7 to Day 90, declining to a nean
tri-1)2eprepyleye glye@ls jig/ml by Day 90. Wth the | ow dose, the
”E%%ghg\ml 2@ ARt (1 0\sasold 18 12 memient ElyaplpdyfierS
to

.. declining to a nean.|gvel o Biidthd/cHbona
v Gihe o, 153 TSR A BTSN Y i Ok QBRG] bl cibpnate
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exam nation. No evidence of cataracts, vitreous, or
retinal abnormality was observed. 10Regardi ng ,
hi st opat hol ogy, three animas were injected with 25
~1il of the DB in one eye and 25 p.1 of the placebo
(BB) in the contralateral eye. Another three animals
~were injected with 50 nl1 DB in one eye and 50 pl BB in
the other eye. They were followed clinically weekly
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between the treated and control eyes. To f
exam ne the in vivo anti-infl amra%/ory effegtrtcr)]?rDB 25
111 of 25% DB was 20 injected into the vitreous of one
eye of three New Zeal and Wiite (NZW rabbits wei ghi ng |
-3 kg - 3.5 kg. Twenty-four hours later, 2.5 ng of
bovine serum al bum n (BSA) was injected into both
eyes. The animals were exam ned daily as well as
opht hal nol ogi cal ly. Between 10 to 14 days, uveiti s
W th severe fibrinous reaction occurred in the e
theorf E‘?f‘éﬁﬁ,@%@“’.’“‘n??) diemtytdaé) @yesvaniised arfl f eRPpBRITe was
ammatio
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The vials for the release studies were labeled and the weight of each vial was
recorded. To each vial was added 3 —~ 4 grams of 0.9% sahne solution and the weight was
recorded. Then the SRF was injected or placed at the bottom of the vial. The weight of the

SRF was recorded An add1t10nal amount of 0.9% saline so]utxon was added to a total of 10

| grams of saline. The resulting vial was kept in an incubator or water bath at 37°C. Samples

were taken periodically to measure the release profile of dexamethasone or triamcinolone
acetonide using a HPLC mstrurnent. Sampling protocol was carried out accordmg tothe
following procedure Using a dlsposable pipette, 8 grams of the saline solution contalmng
dexamethasone or tamcinolone acetonide was withdrawn carefully from each vial. 8 grams
of 0.9% saline solution was then added to each vial. The v1als were kept at 37°C after
sampling. '

The HPLC analy51s was carried out usmg a Beckman Gold Instrument with an
autosampler. Calibrators with three different concentrations of dexamethasone or '
triamcinolone acetonide in water were prepared Calibrators and samples were injected onto a -

C18 column (Ramm, 250 x 4.6 mm) containing a guard column (C18 4.6 mmx 1cm) and

" analyzed, respectively. The column was eluted using a mobile phase of 45% (or 50%)

acetonitrile/water, flow rate 1.0 mL/min, and 7 (or 6) minute run time at an ambient

temperaﬁxre. The deteetor wavelength of 238 nm was used. The dexamethasone or
triamcinolone acetonide (retention times, 6 - 4 hﬁnutes) COncentration of each sample was
calculated from the standard curve using the software of the Beckman Gold instrument.

A wash program to clean the HPLC c:olurnn was set up during the HPLC run. After
every three or four injections, a sample containing 20 pL of acetonitrile was injected onto the
column, the column was eluted with a mobile phase of 99% acetonitrile/water, flow rate 1

mL/min, and a run time 7 minutes. Then the column was equilibrated back to the original
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I mmuni zed intravenously (IV) wth 10 ng of BSA
Twenty-one days later, follow ng intradernmal injection
of 0.5 ng BSA/0.1 ml saline, all animals denonstrated
a strong (+4) Arthus reaction indicating the animals
were system cally inununed to the BSA. On day thirty,
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The ﬁapceﬂ% Slothdtd abeREahowkimintgasitisag weleudtcdhiticd frem a-+4)
Arthus Teaction remained intact, and reinjection of
Microsof Bxgel By @ progi™nor mal  sal i ne showed similar
protection as observed on day 30. These 15studies
inply that DB has inmedi ate and systai ned pr L MEY T
Exaresfl¢ 6. cFrenaratipmel ek jyess Phesitathasys PAM% t%’é’gfé&gﬁuﬁ %‘3&“ . )
andmrﬁl‘ﬁ&aﬂr&‘i]@@m lenged with 0.5 ng BSA/ 0.1 nl nor nal
sa

Ine at 90 days, uveitis devel oped.in all D E}Uh'on‘
© PRschmtioa o G AR ERRS 1B po Do B T e eonafey  Dnelpbic
by ula%]p% SBx DM RESRe wﬁeﬁixmbhﬁni?e ﬁxﬁﬁfxw.by mglgfm of thepolrladnst

i af lanmmation with 25 .105@8 ste . SUXE % an
propagedipl b%a@h&g?paqué? W}lf lh ere%uZténrg S e?l%,]lglﬁj 3 Il-lgi'?tyﬁ :
ambEHﬁEﬁf’&b{Bfe(im{iﬁl\dﬁknogffneﬁﬁ niDea fietohd Sitha eix frre es féye@hquoted
and analyzed for the release profile as shown in FIG. 1.

- Preparation of 20% dexamethasone in poly(1,3-propanediol carbona;e) I: Two
portions by weight of dexamethasone were mixed with eight portionis by weight ,Of the
poly(l‘§3-propanedioi carbonate) I prepared in Example 1. The resulting suspension was

stirred at an ambient temperature until a homogeneous mixture formed. The mixture wqg then

aliquoted and analyzed for the release profile as shown in FIGT 1.

Example 7. Preparation éf mixtures of dexamethasone ip poly(1,3-propanediol carbonate) I
and their release profiles. . |

Preparation of 5% dexamethasone in poly(1,3—propanédiol carbonate) II: One portion
by weight of dexamethasone was mixed with ninetgen portions by weight of the poly(l,S—
propanediol carbonate) IT prepared in Example 2 The resulting suspension was sting:d atan
ambient temperature until a hofnogeneous mixture formed. The mixture was then aliquoted
and analyzed for the release brofile as shown in FIG. 2. »

Preparation of 10% dexamethasone in poly(l,S—propanediol carbonate) II: O_ng
portion by weight of dexamethasone was mixed with nine portions by weight of the poly
(1,3-propanediol carbonate) II prepared in Example 2. The resulting suspension was stirred at
an ambient temperature until a homogencous mixture formed. The mixture was then

aliquoted and analyzed for the release profile as shown in FIG. 2.
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Example 8. Preparation of mixtures of dexamethasone in poly(di-l,2—propylene glyc ol
carbonate) and their release profiles. |

Preparation of 5% dexamethasone in poly(di- l‘ 2 -propylene glycol carbonate): One
portlon by weight of dexamethasone was mixed with nineteen portions by weight of the.
poly(di-1, -propylene glycol carbonate) prepared in Examp]e 3. The resulting suspemsion was
stirred at an ambient temperature until a homogeneous mixture formed. The mixture was then -
aliquoted and analyzed for the release profile as shown in FIG 3.

Preparatton of 10% dexamethasone in poly(d1 1,2-propylene carbonate): One portion .
by weight of dexamethasone was mixed with nine portions by weight of the poly(di—1,2-
propylene glycol carbonate) prepared in Example 3. The resulting suspension was stirred at
an ambient temperature until a homogeneous mixture formed. The mixture was thera |
aliquoted and analyzed for the release proﬁle as shown in FIG. 3. ,

Preparation of 20% dexamethasone in poly(di-1 ,2-propylene glycol carbonate): Two
portions by weight of dexamethasone were mixed with eight portions by weight of the
poly(di-1,2-propylene glycol carbo.nate) prepared in Example 3. The resulting suspénsion was
stlrred at an ambient temperature until a homogeneous mixture formed The mixture was then

aliquoted and analyzed for the release profile as shown in FIG 3.

Example 9' Preparation of mixtures of dexamethasone in poly(tri-1,2-propylene gly-col
carbonate) and their release profiles. i '
Preparation of 5% dexamethasone in poly(tri-1,2-propylene glycol carbonate): One

portion by weight of dexamethasone was mixed with nineteen portJons by weight of the

‘poly(tri-1, 2-propyleneglycol carbonate) prepared in Example 4. The resulting suspension was

stirred at an ambient temperature until a2 homogeneous mixture formed. The mixture was then
aliquoted and analyzed for the release profile as shown in FIG: 4.

Preparation of 10% dexamethasone in poly(tn-l 2- propylene glycol carbonate): One -

| portion by weight of dexamethasone was mixed with nine portions by weight of the

poly(tri-1,2 -propylene glycol) carbonate prepared in Example 4. The resulting suspension
was stirred at an arnblent temperature unul the formation of a homogeneous mixture. The

mixture was then aquuoted and analyzed for release profile as shown in FIG. 4.

Example 10. Preparation of mixtures of dexamethasone in benzyl benzoate and their

release profiles.
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In preparing 20% dexamethasone in benzyl benzoate, two portions by weight of
dexarnthasone was mixed with eight portions by weight of benzyl benzoate. The resulting
suspension was stirred at an ambient‘temperature until a homogeneous mixture foﬁned. The .
mixture was then aliquoted and analyzed for the release profile as shown in FIG. 5.

Formulations contammg 5% and 50% dexamethasone in benzyl benzoate were
prepared under similar conditions to the 20% formulation, with the exceptlon of the weight

ratio of dexamethasone/benzyl benzoate. Mixtures of 5% and 50% dexamethasone in benzyl

benzoate were prepared, and the resulting mixtures were aliquoted and small portions were

analyzed for the release profiles as shown in FIG. 5.
Dexamethasone in benzyl benzoate forms a uniform suspenswn A formulatlon

of 25% is easily syringeable. As the suspension is slowly injected into the eye’s posterior

segment, a uniform spherical deposit (reservmr) is formed in the vitreous body.

Dexamethasone is then released slowly into the vitreous humor of the posterior segment.
Dexamethasone and benzyl benzoate are eventually metabolized to byproducts to be excreted

in the urine.

Example 12. Preparation of mixtures of dexamethasone in diethylene glycol dibenzoate and
their release profiles. | ' ,

Ten percent dexamethasone in diethylene glycol dibenzoate was prepared by mmmg
one portion by weight of dexamethosone (Dex) with nine portions by weight of diethyléne
glycol dibenzoate. The resulting suspension was stirred at an ambient temperature untila
homogeneous mixture formed. The mixture was then aliquoted and analyzed for the release
profile as shown in FIG. 6. |

Using conditions similar to that of the 10% Dex/dlethylene glycol dibenzoate
preparation, with the excepnon of the weight ranos mixtures of 5% and 25% Dex/dxethylene ’
glycol dibenzoate formulations were prepared. The resulting mixtures were aliquoted and
small portions analyzed for the release profiles as described prevmusly The resulting release

profiles are shown in FIG. 6.

Example ‘13 Preparation of mixtures of triamcinolone acetonide in diethylene glycol -
dibenzoate and their release profiles.
Preparations of 5%, 10% and 25% triamcinolone acetonide in diethylene glycol

dibenzoate were prepared as follows: a 0.5, 1.0, or 2.5 portion by weight of triamcinolone
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Example 14. Preparation of mixtures of dexamethasone in d—tocdpherol or d,l-tocopherol

acetate and their release profiles. ‘
For the preparation of 10% Dex in d- tocopherol, one portion by weight of Dex was .
mmed with nine port1ons by weight of d- tocopherol The resulting suspension was stirred at -

an ambient temperature until a homologous mixture formed. The mixture was then ahquoted

and analyzed for release profile as shown in FIG. 8.

For the preparation of 20% Dex in d- tocopherol two pomons by wei ght of Dex was
ﬁliXed with eight portions by weight of d- toc;opherol. The resulting suspension was stirred at
an ambient temperature until the formation of 2 homologous mixture; The mixture was then
ahquoted and analyzed for release profile as shown in FIG. 8. | -

For the preparation of 50% Dex in d1-tocopherol acetate, five pOI'thDS by weight of |
Dex were mixed with five portlons by weight of d1- tocopherol acetate The resulting
suspensmn was stirred at ambient temperature until a homologous mixture formed. The

mixture was then aliquoted and analyzed for the release profile as shown in FIG. 8.

Example 15. Manufacturing of a solid drug delivery system with dexamethasone and
diethylene glycol dibenzoate and its release profile. : v

Dexamethasone powder and dlethylene glycol dibenzoate by welght were mixed

thorou ghly by mortar and pestle. The mixture was placed into a Parr pellet press of 2 mm

diameter to form a solid pellet at 25° C smtable for an implant. The newly formed pellet was

then weighed in a microbalance before testing for in vitro kinetics as shown in FIG. 9.

Example 16. Manufacturing of a solid drug delivery system with dexamethasone and benzyl

benzoate and its release profile. o

Dexamethasone powder and benzyl benzoate by weight were mixed thoroughly by
mortar and pestle. The mixture was then placed into a 2 mm diameter Parr pellet press to
form a pellet at 25° C suitable for an implant. The formed pellet was weighed and recorded in

a microbalance before testing for in vitro kinetics as shown in FIG. 10.
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Table 1: Inflammation in NZW
NzZw| Day0 |Day14

3 .
OD |BSA/DB* [3+
0S [BSA 0-1+

2 .
OD |BSA 3-4+
0OS [BSA/DB |[Trace
3
OD BSA/DB [0
0OS [BSA +

BSA: bovine serum albumin; DB: 25% dexamethasone/benzylbenzoate
OD: right eye, OS: left eye; 0-4: severity of posterior segment
inflammation, 4+ being maximum

Another three NZW rabbits were immunized intravenously IV) with 10 mg of BSA.
Twenty -one days later, followmg intradermal injection of 0.5 mg BSA/0.1 ml saline, all
animals demonstrated a strong (+4) Arthus reaction indicating the animals were systemically
immuned to the BSA. On day thirty, one eye of each animal was injected intravitreally '
with 25 pl of a 25% DB composition, and 24 hours later 0.5 mg BSA/O 1ml normal saline
was injected into both eyes. Severe uveitis developed and persisted i in the ensuing seven to
ten days in the unprotected eye, while the protected eye was judged to be normal. On day-
sixty, repeat skin testing showed that the (+4) Arthus reaction remained intact, and reinjection -
of 0.5 mg BSA/0.1 ml normal saline showed similar protection as observed on day 30. These
studies imply that DB has immediate and sustained protective effect in the experimental eye
When these animals were again challenged with 0.5 mg BSA/ 0.1 ml normal saline at 90
days, uveitis developed in all eyes, but the inflammation in the protected (DB) eye appeared -
to be less severe. See Table 2 below. Protection against inflammation with 25 pl of DB lasted
for sixty days. At ninety days, there may have been an insufficient therapeutic level of

Dexamethasone in the eye.
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Table 2: Inflammation in proteéted and unprotected NZW eyes.

NZW Day0 | Day 14 |Day 30 | Day 60 | Day 90
1 . '
oD BSA 3-4+ 3-4+ 3-4+
0S BSA/DB* 0 0 2-3+
2 .
0D BSA 4+ 3-4+ 3+
0S BSA/DB Trace 0+ 2-3+
-3
oD BSA 4+ . 4+ 44
0S BSA/DB 0-1+ 0 2-4+

BSA: bovine serum albumin; DB: 25% dexamethasonefbenzy]benzoate
OD: right eye, OS: left eye; 0-4: severity of postenor segment
inflammation, 4+ being maximum

~ Another three NZW rabbits were immunized similarly IV with IO mg BSA Twenty-
four hours later, one eye of each animal was injected with 50 pl of 25% DB. At three months
(90 days), intradermal skin testing evoked a +4 reaction. One week later, 0.5 mg BSA/0.1 ml
normal saline was injected in both eyes of each animal. The protected eye (m_]ected with 50
pl 25% DB) showed little to no clinical uveitis when compared to the contralateral '
unprotected eye. This indicates that chromc sustained release of Dexamethasone was able to

protect the eye up to three months when challenged _locally with BSA. See Table 3 below.

Table 3: Sustained protectlon in protected NZW eyes.

15

NZW Day 0 Day 90
1
oD BSA/DB* ~10-1+
0S BSA 4+
A > ’
10D BSA/DB 0+
0S8 BSA 3-4+
3 .
oD BSA/DB 0-1+
0S8 BSA 4+

BSA: bovine serum albumin; DB: 25% dexamethasone/benzylbenzoate

OD: right eye, OS: left eye; 0-4: severity of posterior segmcnt
inflammation, 4+ being maximum
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the 24 hours, 1 ng showed nuch hi gher iver containing

the of the fornulationlanted. 72.1 i [
Sacrifice . .1 inplant. Brain #1,

.Example 20 . Pharmacokinetics and metabolism of injected formulatlon comprising TA.

A composition of 25% TA (Triamcinolone Acetonide) by weight in benzyl benzoate
(TA/B) was used: 25 pl containing 7.0 mg TA and 50 pl containing 14 mg TA. Benzyl
benzoate (B B) served as placebo. |

The in vivo release of the TA was studied in twenty-seven rabbits. Twenty-five pl
(25 pl) of the composition was injected into the posterior segmcni of one eye of twelve
animals and the contralateral eye received 25 pl of BB. Another twelve animals received 50
ul of the sarme composition into posterior segment of one eye and 50 ul BB into the second
eye. Animals were euthanized at the appropnate time points (each time point n=3) and

vitreous huxmor samples were removed surgically for TA concentratxon by hlgh pressure

liquid chrornatography (HPLC) as described in Example 5. The mean vitreous concentration
TA for the 50 pl TA/B at twenty-four hours was 3.25 pg/ml; at 1 month 2.45 pg/ml at three

months 1.45 pg/ml; and at six months 1.56 pg/ml. The mean vitreous TA level over the 6 .
month period was 2.17 pg/ml. The mean vitreous concentration of TA of the 25 pl TA/B
animals was 1.78 pg/ml at twenty-four hours; 1.31 pg/ml at one week; 0.81 pg/ml at one
month; 0.4 pg/ml at three months; and 0.36 pg/ml at six months, thh a mean of 0.93 pg/ml
over a six month penod TA was not detected in any of the control eyes. See FIG. 15. For the
25 ul dose, near zero-order release was been observed in vivo for 270 days (data not shown).
For the50 pl dose, near zero-order release has been observed in vivo for 365 days (data not
shown). » |

Clinically, the twenty-seven animals receiving the BB placebo showgd no e_Viden_ce of |
inflamrnatioh or infection for the entire study. Animals were examined twice weekly both by
slit-lamp ophthalmoscopy and fundoscopic examination. No evidence of cataracts, vitreous or
retinal abnormality was seen. v

Regarding hlstopathology, six animals were injected with 50 pl of 25% TA/Binthe
right eye and 50 pl of BB in the other eye. They were followed clinically weekly and were |
sacrificed for h1stopatho]ogy at 180 days. Eyes were fixed in 10% buffered formalin and
examined after H & E staining. The anterior segment comprising the comea, anterior
chamber, itis, ciliary body and lens was normal. Histobathology of the posterior segment
(includin g the vitreous, retina, photoreceptors cells, pigment epithelium, Bruch’s membrane
and the choroids) was within normal limits. There were no obvious differences in the

histopathology between the treated and the control eyes.
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Examole 21. Solid implant corrlprising Dex.

The levels of dexamethasone released from a solid implant was studied in the anterior
chamber of a NZW rabbit. A mixture of 50:50 dexamethasone (Upjohn) and dl-alpha
tocopherol succinate (Sigma) was extruded through an aperamre of 790 uM mm at 25°C. One
(1) mgm of this extruded mixture was surgically placed in the right anterior chamber of a 4

kg NZW female rabbit. Sampling of the aqueous humor from the anterior chamber (AC) for

'HPLC dexamethasone analysis was performed in accordance with the above example.

Therapeutlc sustained release Jevels of dexamethasone were observed. See FIG 16.
Clinically, the animal’s eye was completely quiescent and the composmon was _]ll(l ged tobe

biocompatible.

'Example 22. Sustained release of dexamethasone/dl—alpha tocopherol succinate coating of ‘

stainless steel surface and cardiac stents. -

A mixture of 2:8:1 (wt) of dexamethasone:acetone:tocopherol succinate coatmo was
apphed to two stainless steel tubmg surfaces and two commercial cardiac stents. Coating was
achieved by dlppm gand oven drying. Elution of dexamethasone for HPLC analysis was done
in a 20 ml distilled water vial and exchange of 75% of the total volume took place per period
of assay See FIG. 17. Tocopherol succinate has been demonstrated to be an effectwe coating

edlum on steel surfaces for controlled drug release. The application of this methodology
could be extended to varioas materials and surfaces including wood, glass, various metals,

rubber, synthetic surfaces such as teflon, plastics, polyethylene tubings and the like.

* Example 23. Formulatlons comprising cyclosporine in tocopherol succmate

To study the in vitro release of 25:75 dl-alpha tocopherol: Cyclosporin A, cyclosporm
was mixed with tocopherol succinate and e)\tmded at 25°C through an aperature of 790 pM
One mg (1 mg) of the matexial was placed in 10 ml dlsulled water vial and aliquots were -
sampled for dissolution as descnbed above. See FIG. 18. Prolonged sustained release ina
linear fashion was observed for about 272 days.

To study the in vivo release proﬁ]e 0.75 mg of the 25:75 tocopherol
succinate:cyclosporin was implanted surgically in the right anterior chamber (AC) of the 4.0
kg NZW female rabbit. The AC was tapped at the above time-points for HPLC determination
of CsA in the aqueous hurnor See FIG. 19. Additionally, 5.0 mg of 25:75 tocopherol '

succinate:cyclosporine was implanted surgically into the left posterior segment (PS) of 2 4 kg
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Cbservation: CsA distribution was noted in both
hem spheres even though the inplant was placed in t he
right ant hem* Brain #2, 1 ng formulation i pl ant ed
inright ant hem* left ant hem 42.2 478 11.3 left
post hem 68.6 127 1.9 right ant hem 73.9 401 5.4
right post hem 113.7 96 0.8 blood na 0.29 na
Cbservation: Sinilar to brain # 1, the left ant hem
showed much hi gher concentration. *Site of
i mpl.ant ati on . . : oi
NZW female rabbit eye. The vitreous humor in the PS was tapped at the above time-point for
CsA HPLC analysis. See FIG. 20.
In another in vivo release study, 30 mg (3 x 10 mg) of a 25:75 tocopherol
succinate:cyclosporin formulation was extruded through a 1 mm aperature. The segments
were implanted in the peritoneal cavity of an adult male Sprague-Dawley rat with a trocar

through a 3 mm incision after Jocal 0.5% lidocaine infiltration. Cardiac puncture was

performed for blood CsA LCMSMS analysis. See FIG. 21.

Implants of cyclosporin:tocopherol suiccinate were injected by needle trocar in various
organs in Sprague-Dawley rats to determine cyclosporin distribution. More specxfically,
extruded 20:80 tocopherol succmate cyclosporin of various wewhts were 1mplanted After

sacrifice and harvest, all t]SSUBS were dried in a tissue concentrator for 48 hours, crushed and

'soaked in 1 ml of MeOH containing 10ng/m1 CsD. Analysis were performed with Mass Spec

Liquid Chromatography. CsA was observed as indicated below in Table4 and Table 5.

Abbreviations: ant anterior, post postenor hem hemlsphere
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Spl een,
section
section
section
"section

Table 4: Cyclosporin distn'butioh in rat liver an

sections right to left, 1 ng inplant

H1.*

in

ng dried tissue ng/m CsA ng/ng CsA

#1 10.3 217 21.1 section #2 16.2 72.5 4

. 5 4.5
#3 12.9 17.7 1.4 section #4 24
#5 22.5 72.9 9 82 2.5

d brain.

succinate was implanted into the ri

Liver #1 Upper Lobe, Sacrificed Day 5, 2 mg 80% CsA in tocopherol

ht third of the middle lobe™

Upper lobe - mg dried tissue | ng/ml CsA ng/mg CsA
right third 71.4. mg 2540 35.6

middle third 1194 191 1.6

left third 88.4 184 2.1

middle lobe ,

right third* 83.3 2360 28.3

left third 88 | 878 10

left third 49.2 2620 53.2

blood na 0 na

Observation: CsA distribution was detected in both upper and middle
Jobes when implant was implanted in the middle lobe.*

Liver #2 Lower Lobe, Sacrifice 24 hours, 2 mg of implant injected.

right fifth 99.3 254 2.6
right middle [ 59.6 144 24
fifth

Implant* 138.8 2420
left middle 71.5 1710 22 -
fifth

left fifth 53.5 278 5.2

Observation: Sacrifice at 24 hours showed much higher
concentration in the section of the liver containing the implant.

Brain #1, Sacrifice 24 hours, 1 mg of the formulation was implanted.

left ant hem 47.2 72.1 15.3
left posthem _ | 79.3 180 23
right ant hem* | 52.7 1190 -1 22.6
right post hem | 60.8 - 385 6.3
blood na 0 na

Observation: CsA distribution was noted in both hemispheres even
though the implant was placed in the right ant hem.*

[Brain #2, 1 mg formulation implanted in right ant hem.*

| left ant hem 42.2 478 11.3
Jeft post hem 68.6 127 1.9
right ant hem* [ 73.9 401 54 -
right post hem | 113.7 96 0.8
blood na 0.29 na -

Observation: Similar to brain # 1, the left ant hem showed much
higher concentration. -

*Site of implantation.
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Table 5: Cyclosporin distribution in rat Spleen and kidney.

Spleen, sections right to left, 1 mg implant in section #7.*

mg dried tissue | ng/ml CsA ng/mg CsA
section #1 103 217 21.1
section # 2 16.2 72.5 4.5
section #3 12.9 17.7 14
section #4 24.9 62 2.5
section #5 22.5 72.9 - 3.2
section #6 26.8 101 3.8
section #7* 29 1800 62
blood na . 0 na
Observation: Distribution appears higher at the opposite pole of the.
spleen.
Kidney, 075 mg implant in lower third.
upper third 156.8 314 2
middle : 85.5 333 39
lower third* 106.1 165 1.6
Observation: CsA distribution throughout kidney.

* site of implantation.

Examp]e 23. Transdennal delivery of insulin.

The compannson of injected versus transdermal delivery of several formulation of
insulin was studied in a mouse model. One mg of porcine insulin was injected IP
(intraperitoneal) into a mouse. A precipitous drop in glucose level was found within one- half
hour and developed into hypoglycemia after one hour. Hypoglycemia persisted below |
perceptible levels and {he animals never recovered. One mg of porcine insulin was mixed
with 0.1 ml of tocopherol acetate and injected IP, perceptible drop in glucose level was seen
up to 3 hours and the animal remained hypqglycem:c and did not recover. IP glucose infusion
did not reverse the hypoglycemia. One mg of porcine insulin mixed with 0.1 ml of tocopherol
acetate was applied topically on the skin of a shaved mouse. Slow decline of glhicose level
was seen with the lowest level determined at 5.5 hours. Return towards pre-treatiment levels -
was seen at 24 hour and 48 hour. Tocopherol IP was able to slow the hypoglycernic effect of
insulin. Transdermal insulin w Topcopherol Ac produced reduction in glucose levels with
slow reéovery to pre-treatment levels after 24-48 hours. Sustained release of tranisdermal
administered insulin was observed (data not shown).

Porcine insulin (20 mg) was mixed in 199 mg/ml of tocophery] acetate and formeda
paste (or gel) which and was applied to the backs of shaved albino mice as follows. Mouse #1

was treated with 39.8 mg of insulin/tocopherol acetate paste, equaling 3.6 mg of insulin;
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prednyl i dene, rinexolone, tixocortol, hiaincinolone,

tri anci nol one acetonde, trianctinol one benetonde, and

trianci nol one hexacet oni de. 3. The

pharmaceuti cal conposition of claim1l1l, wherein said

active agent is an anti- 5inflamuatory; an

anti-infective; an anti-oxidant; an inmunosuppressant;
predny@fiend Rin@R§lbreix@bdrfof BratniM6lone, tnamcmoléne atheni ) aineiaeuid beadtonide,

n of, claims3, wher ei n sai d i mrunosuppr essi ve

am“n%ﬁgﬁﬁm?‘“‘@‘@@?ed fromthe group consisting of

cycl ospori ne and rapanycin. 105. The pharnaceuti ca

cm rrp 0 si‘hte iphkfﬂmﬁlfeutﬁ:hl&:bﬂp@;tloﬁ ofqiiing| wigerdileidexgiepigen s an anti-
1nﬂa1m§ator.¥han an}1 glr%er?g \éeé 6 % angl o'xgg%%%eurﬁltn ugors{rg})pre slarrl]t? !)roag %it?ﬁﬁﬁﬁg?eﬁ )

sald agent is an angi ogenesis inhibitor is selected

P ocfnztg l% pgﬁ[e \%g(%}ltgcgl@%@és g g@?‘ngr%i ]Zegegﬁséab%uﬁgsbﬁ)resswe agent is
selecterhérdinglaraavp coriving of ngbsmdme pliarnsmoeut i cal conposition

of claim2, useful in the treatnent of a mal ady of the

eye sel ected fromthe g rouP consisting of allergic and

i hf ect ThowbareenspisAlcrmposition of gapmit ospeping e cxeificst pegpyl Gergoate
and thPRek iR moRRAFEDLid. | Nfectious endophthalmitis of the

anterior 20segnment and posterior segnent, dry-eye

syndrone, post-surgical inflammuation and infection of

t be anﬂﬁrphé?ﬁla@f‘tﬁamﬁlb&itioﬁ bf 88BMTERhSsin fPdgentGd @&U@l@genesm

T M R TS P T N

ranibiAgha/e’ S dlsease pseudot unor of the orbit, |ynphoma of

the orbit, tunors of the orbit, orbital ceIIuIitis,

bl epharitis, intraocular tunors, retinoblastom

nalig nﬂnﬁdlrmdeammls1zrgehd phatmatdubcad sdngpositiont ofebairs 2, useful in the

bstitu Vi
ceunf SRS RO URERONR SERLASSIRR oL g s
conjuneigietsauvieitis oﬁtm gdrior aatl pprédriovssments tifagidus nndoplethdlygitig pf the anterior
S Lh@dmIBEU @i AFETRma RS AHE HREAKA & th

sqmm&a§@%E§§ a%%ﬁpdzg%n%h gmgghtfgﬁﬁacularaedena ©
anterigp pléimﬁﬁlmr siematts, geal-elpsurngiorarny opoprensls glascamp. pest-surgical glaucoma
proced\dfeg re%%ﬁﬁﬁﬁn@? Q@érﬂﬁéa Fﬁél&itisf@rﬁﬁ;é NLaHi RARbIuGof Gtihd R lIMphoma of

exudati ve age-rel a macul ar degener ation, extensive

the orbg fyematsiof e Pt oRilR! CqBYliAie IR RRFLLS, OB B8} [SHAIDI S qRrgelignant

melanthd, f 88 fifHo Y @lilebus RBELL B an©H LIRS ref;l@&ekrféhtt iri§ n@iv&cﬁl@rﬁﬂa@éiﬂ'rom
i schenic op hthaInD ath¥ chronic. foc

catoac T b LGSR 5 SGH Ao N EROT IR HLYTUBERIRpen, e macla
edemagﬁs&hﬂﬁﬁlﬁ&c cﬁ&ﬁ&miﬂuﬁﬂﬁletﬁh tdfa@éltc@nﬂﬁyularrbﬁfrﬁa pﬂeqﬂlﬂus\/dat dcelet lgmytomy,
el B SEA SSOL L AOBUIY o AL AL
degendr:moh ageniarexidafiecttinoiniestinienasiagnid ophdl kédmai diffsse daheic macular
edema retmlp is rpo$1nen§65a %’sc ge{n(i)cnoe%lthglglggziﬂé}q&p hid oca? Hlfgjﬁ T qfcggl{c Qfd, ch@lﬂgal corneal
graft r@gtmqml meomsu@fm glauc'ﬁaxy,-;@acphmg Vlﬁpo;t,cenas pars ]Mﬁr@rygn:gtomyéq( peoliferatve
V1treorgﬁrﬁ>§ﬁl?1}g yLr%M%nt crbgﬁtllﬁmua {eﬁg ate u@éﬁﬁg Eﬁ}&ﬁlf @éu%nlgtrﬁulldgﬂ 1%&1011 such

j ect abl e pharmaceuti cal composition
as end{bmhatnh@s, anddrvifieriass yedremss @ox@ftloa?pfarg}amtog)g@ﬁgmmunologlcal in nature,
sequalgé)&%ﬁrgl'bél@&n}gfcatloﬁgsltay QNG 0 QLR rméﬁérﬁlﬁok’stﬂls‘égs@%ﬁgﬁﬁé @orneal
exei prent that provides for the sustained rel ease of
5sai d active agent selected from(a); and at |east one
active agent or pharnmaceutically acceptable salt
thereof selected from (b): (a) benzyl benzoate,
et hyl benzoate, n-propyl benzoate, isopropyl benzoate,
n-butyl benzoate, isobutyl bepzoate, triethyl citrate,
tri- n-propyl citrate, tri- isopropyl citrate, tri-
n-butyl citrate, triisobutyl citrate, tri-
et hyl -0-acetyl citrate, tri- n-propyl- 0- acetyl
citrate, tri-isopropyl-0-acetyl citrate, 10tri- n-
butyl - 0-acetyl, citrate, tri- iso- butyl- 0-acetyl
C|trate (b)
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(4-tl uorophenyl)thio-21-nor-5P-pregnan-3 a, 17a-di ol
16a- ( 2- hydr oxyet hyl ) - 170- net hyl - 50- andr ost an3a, 17 a
di ol ; 20-cyano-21-nor-513- pregnan-3a, 17a-di ol ;
17a- met hyl- 513- andr ost an- 3a, 1713-di ol ;
21-nor 5P- pregn-17(20) en- 3a-ol ;
21-or-50-pregn-17(20) en- 3a-0l- 3-acet at e;

dystrophies BN mdighd @gHbnd/ ( 20) - en- 3a- 01- 16- acetic acid
3-acet at e;
3j 3-azi do-50- pregnan-110, 17a, 21-tri ol- 20- one- 2| - acet at
eg. andAibiepsighaaniceuB @l dohapodiila, Brlthé sfuist@iﬂxec?t@}eﬂ;ﬁ ef an active agent

r ost

consistﬁl_fl_ggy g ﬂﬁyﬂ%ocgElegb%leé@% g‘a%l?‘/ ny L 1CI§ théltnpémh%eﬁ g)r the sustained release of
said aciveergei |§Eyd’¢§efl frdm Ja) {nid @ble'ss(tnb adtive eseni3yr paBmakiedlcplly acceptable salt
d conposition is fornulated for injection
ﬂwmose Ctedl[Ol‘n@bbconjunctlva periocul ar space, retrobul bar
I (ra) ehzyl bamboate, eteyp bezbats, a; prdpmltbem@tmé@propﬂtbpmaih,elrlaltyl benzoate,

1sobutﬂgén§£alt [neﬁlg!acm?er tri- ﬁ‘@}o? ll c‘r-hrat )})yl %& &l 'not;utﬁ @f’f’ﬂf@%

terror eous’ reti nal ace
xsobut>é glpatadhmthy&Daxhetsl@gW@nm- nrpropyit @aacetvh qifegite, Hr@@r%b@ aﬁfﬁé citrate,

tri- n- lﬁblﬁ@ eﬁ:@tgl citrate, tn—"i@eﬁﬁﬂdnosﬁét? cHQfIposi tion conprises at
4 of 'sai d exci pi en

and provi des
s@é% 1a1qu11§ Brrieataa 4.4 7640- %lakﬁaca@te' %ﬁe‘m&é%ﬁ‘teg‘faéﬁ ogfo.pQstzigh3-
phosphfa@yj 11888 S pregn-17(20)en-3a, 16-diol; 21-nor-Sp-pregnan-3a,17p,20-triol; 20-acetamide-21-

nor-5B-pregnan-3a, 1 7a-diol-3-acetate; 3p acetamido-5B-pregnan-118,170,21-triol-20-one-21-acetate; 21-
nor-5a-pregnan-3a,17p,20-triol; 210-methyl-5B-pregnan-3a,11p,17a,21-tetrol-20- one-21-methyl ether;
20-azido-21-nor-5B-pregnan-3a, 1 7a-diol; 20(carbethoxymethyl)thio-21-nor-58-pregnan-3a, 1 7a-diol; 20-
(4-fluorophenyl)thio-21-nor-5B-pregnan-3a,17a-diol; 16a-(2-hydroxyethyl)-173-methyl-5B-androstan-
30,17 a diol; 20-cyano-21-nor-5B-pregnan-3a,17a-diol; 17a-methyl-5p-androstan-3a,17B-diol; 21-nor-
5B-pregn-17(20)en-3a-ol; 21-or-5B-pregn-17(20)en-3a-ol-3-acetate; 21-nor-5-pregn-17(20)-en-3a-ol-16-
acetic acid 3-acetate; 3B-azido-5B-pregnan-11p,17a,21-triol-20-one-21-acetat e; and 5p-pregnan-
11B,170,21-triol-20-one; 4-androsten-3-one-17f-carboxylic acid; 17a-ethynyl-5(10)-estren-17B-o0l-3-one;
and 17a-ethynyl-1,3,5(10)-estratrien-3,17f-diol;

wherein said composition is formulated for injection into the subconjunctiva, periocular space,
retrobulbar in the orbit, episclera, intracornea, intrasclera, anterior chamber, anterior segment, posterior
chamber, posterior segment, vitreous cavity, subretinal space, suprachorodial segment or intraretinal area
of the eye; and

wherein said composition comprises at least 50% of said excipient (a), and provides sustained

release of said active agent for at least four days.
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