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PHOTOSTABLE PHARMACEUTI CAL COMPOSI TI ON CONTAI NI NG

BRI VUDI NE FOR THE TREATMENT OF HERPETI C KERATI TI' S
WORWEL/BITWF THE | NVENTI ON Thi s i nvention rel at e®PCTEP2006/009383

phar maceuti cal conpositiond containing the antiviral

brivudi ne, which are useful for the treatnent of

PRG TS T AHCE BRI LA AL N SR TAINING
BW&@%\%HE? ?jﬁA VB INT: OF HERPETLC KRalliis

with excellent tol erébf ri ry an I ng-I asti n del i vry
of brivudi ne. BACKGROUND OF THE | NVENTI ON | nf| ammat ory

pacEieD O dHERFENFION, ¢ 7 oct?on and by

ot | B ieBh AR on G PHAREIAEER bt POTIRATL GRS By htaining the
o tF Sy e JEVEB e bt B 3ty vap eulah dn dapmatory
BgfifibRc pBriiERnY, Srom LR 1hisedopy Hefey SumpIox Virus
ThE erlt: UrSYat ot it oV RE BLG0FF SHUBER, cUrlr (MZY). The
ciBBPHLS AIRET s} RivleePbmart B AR r Witk B RHERT tolerability
orE it P Ly A ISES 20ster opht hal m cus.

non ek GROGRR QX RFE INVEREIONT o epi ¢ hel i ar

or Sltnrfﬁarmllnal&?rry?é%steia@?s %[ftt%(rgi & ey l&%baﬁé) l{ﬁfti(iétigai lﬁ{é%llr .albacterial,

henor r hage " or 't s an al'so artec optrc
fullghl,%r parasitic infection and by autoimmunity. One particularly damaging

kind of ocular inflammatory condition is the keratitis induced by HSV-1 or
less commonly by HSV type 2. Corneal inflammation due to HSV is
particularly severe and can persist for years even when treated. HSV keratitis
can confine to the outer epithelial layer of the cornea (epithelial keratitis)
causing corneal ulcers with the potential to penetrate into deeper structures of
the cornea (stromal keratitis) which may lead to corneal necrosis (necrotising
stromal keratitis). A common sequela is corneal vascularization and scarring.
Ocular complications of herpes zoster ophthalmicus, caused by Varicella
Zoster Virus (VZV), may comprise non-specific conjunctivitis, dendritiform
epithelial or stromal keratitis, anterior keratouveitis, retinal hemorrhage or
retinitis and may also affect the optic nerve .

Currently, HSV induced epithelial keratitis is treated with antivirals while
HSV stromal keratitis is treated by topically applied corticosteroids with an
antiviral cover (See, e.g., Wilhelmus, K.R. et al., Ophthalmology. 101:1883,

1994). However, corticosteroid therapy may prolong and possibly worsen the
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Currently, HSV induced epithelial keratitis is treated
with antivirals while HSV stromal keratitis is treated
wolkeporaspzoaal |y applied corticosteroids wth anPamtEP2i06a09383
cover (See, e.g., Wlhelnus, X R et al.,

Oopht hal nol ogy. 101: 1883, 1994). However,

O oo S A egdhee S T S AR R o 8 3 6cation,

enhancerfent of viral rep{ncatlon cat ar

cafasatisa glagoma g comeah RS NG, nFecoprery, 1 Glidh, And ' €3Meosteroid

e‘é% ey (e oesiig, T roarlayd Bt Pree il Log2, hes) VY

oy et SRSt PR AP e s o
055 S el )BT i SEo P B Aoy CER R gnts:

%iﬁé%ﬁ@%&&%w' A RE08b64 B B Ay g Breparation,

an%aér?%“eﬁ%&tskéf 6§ (rep c&pfaﬁﬁgﬂéjéﬁr%%‘ﬁfover a&?ﬁ‘diﬁyéaate

o0 LS5 L JSECIRRPISEA T yhi B Phamens o

SRS L R R M ety 1
maﬁ‘i lﬁﬁ?: qupenS| on. W06/ 24367 relates to a
EE\‘I Il:on‘posltl on for the treatnent of herpes

2 U AT o R REACOR B KB pgp achieved
witfEtonh S ARBRRR T A fiateRoR ety Vi ne. (B
;ef5 f f@&@?gzgé?ng‘#gli} @ﬁ EéH$ 6??%%4) ﬁ'?rgbceélc;%gg drop with an

acyclovir suspension.

aCZ 6

W096/24367 relates to a pharmaceutical composition for the treatment
of herpes simplex virus infections, comprising a quaternary ammonium
compound as a first component.

An antiviral agent which appears to be very promising, even in the
treatment of herpetic keratitis, is brivudine. (E) -5-(2-bromovinyl)-2’-
deoxyuridine. Its in vitro efficacy against VZV is superior to both acyclovir
and penciclovir [mean ICsy in 13 clinical VZV strains: 0.001 pg/mi
(brivudine), 0.2 pg/ml (acyclovir), and 0.91 pg/ml (penciclovir)] (Andrei G.,
Snoeck R., Reymen D. Eur. J. Clin. Microbiol. Infect.; 14; 318-319; 1995).

Furthermore, brivudine is a potent inhibitor of HSV-1 replication with a
superior in vitro efficacy compared to acyclovir and penciclovir: in a panel of
23 clinical HSV-1 strains, brivudine proved to be almost twice as effective as
acyclovir [mean ICso: 0.52 pg/ml (brivudine) vs. 0.92 ug/ml (acyclovir)]
(Andrei G., Snoeck R., Goubau P. Eur. J. Clin. Microbiol. Infect.; 11;
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and penciclovir [nmean I1C50 in 13 clinical VZV strains:

0.001 nmg/m (brivudine), 0.2 ng/mM (acyclovir), and
woo®o3pim  (penciclovir)] (Andrei G, Snoeck PRT/EP2006/009383

Reymen D. Eur. J. din. Mcrapiol. Infect.; 14,

318-319; 1995). Furthernore, brivudine is a potent

143 {5 é%ezcgf X%Lﬁ%éia%i%%%&ewr Banel 9éngd cflinical isolates
23

peaptfﬁealar? Shagscd argian, I geohd. el sud 58 a}'th/éq%oWremberg A

Ba(tscﬁeI oﬁgf er%iﬁdggmi@l ?éf:? o @«%fﬂf /EE% 2037-2038;

gbnn M crobiol. Infect.; 11; 143 151 1992 ) . In two
1992)i | ar assays in a panel of 20 clinical isolates

%arkl%: hb\%'ggl\/\g%%onggfpgggéggamt g} s%\gl aﬂ%ocr)ét%ry strains
de@gw@% Ry TS IS TEL IS iR M@@w 558 sgim and
O e A e SR, BRSSPIl ke creq .
De%%a}r?ési r}g%rhg sta(l\:y/nrﬁe]d gl ctglfzel llf]ﬁfi@ﬁﬂgﬁ 9%‘01 ﬁe Clercq E.,
A’%?fgff’gg eﬂlg%%gclcge@ft%%rg?zfgggfrgd%:]efgr@?s o?ggpit\s/udi ne
322 oase o Seoud o Yisaoet,? ?aseslagtvslral djseases was
degibg éﬁé%%%?ae@@@&né%gﬁépcﬁwlla@?és B8 AR (1984
oL G 41 5L COPRTR T RerdPA5), 95 bt SFR0S5 bt mo
COﬁgge’f%Sﬁa%maw*leeﬁ gmp%ﬁéigﬁﬂf% FopiEAL Yo wisBohes so far
ap@%%fﬁad[ ?%ﬁfig’ %(?a[r%oé SH%%&E Illg RASPARE p?&?len{é1 hiVOSE11 to be solved.

Brivudine, in fact, has revealed particularly unstable in the conditions
normally used for topical preparations. In those conditions brivudine was
found to undergo an extensive photodegradation, which reduces the
concentration of the active principle, decreasing the ultimate effect of the
treatment and determining a significant local irritation that can discourage
from using the pharmaceutical composition.

Since promising drugs for the treatment of herpetic keratitis are not yet
available (exception is acyclovir, but it is toxic in the epithelium) short term
brivudine  formulations are wused in selected hospitals (see
Krankenhauspharmazie 2002, 23, 174), but also these brivudine formulations
are characterised by a rapid lost of activity due to the degradation of the
active.

In WO02/056913 topical pharmaceutical formulations (not for ocular

uses) containing brivudine have been described: the antiviral agent was here
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found to undergo an extensive photodegradati on, which

reduces the concentration of the active principle,
woasermsamiing the ulti mate ef fect of the treat mPat/Eeeh6/009383

determ ning a significant logal irritation that can

di scourage from using the pharmaceuti cal conposition.

Si.nce_prom si.ng drugs for the treatnent, of herpeti .
stakihged vyigh arhig cﬁer%@tag{?eﬂff pBletal @ mlgwqtspreferaqbly Ti0,.

acyclovir, but it is toxic in the epitheli har t

C ot tWBED VDIETEN P oRiAL AP ot 2aP augégethaéef’éom@aﬂons they are

hospjtal s (see Kranken armazi e 2002, 2 4, .
NSl Bt o8 valeT ShdhG A HeRr Pehd Sager (O/W) Buispension or

char act el[| sed by a rapid lost of activity due ta thei.
-eRRRURRA YrP ot SIHTBY;adt ihse SPstemsoRecRigmants gy sl solid.

pharjmaceuti cal fornul at|

ns (,not for ocul ar uses
P on iSRS RGOS pooichEn oL Brsudiicacds Rty 07 Pibment not less
ant]

o R B PR Ao A B B ot
\then pi t d in a ph ti ,
Siqkiiegl Y6 BnTUCHeORs SCREHING 10 Has OBFT MNRERses; anggphthalmic

ookt ool SR ERL B it
D IR oLl e RS2 BSERRE" e topicl
bR St ! B R0 50, eV, B stabitized agains
oG IR T PR e P BNEL 14384 im e
B R A R S SR T, oz hee
o L e SRR, IR 25T gn, e

chelfc8f VAP-RiteChle’ AdsbiFe P Iwlnil MO RENMAPH NP s form this
substances are to be expected as eye-irritant. The sickened eye is markedly
more sensitive and a remarkable protecting effect of the sunscreens is to be
observed at concentrations higher than 5%. Therefore the use of dissolved
sunscreens should be avoided.

DESCRIPTION OF THE INVENTION

It has been surprisingly found that ophthalmic composition containing
film-forming agents selected from polyvinyl pyrrolidones (PVP), polyvinyl
alcohol (PVA) and polyacrylates (PA) prevent brivudine photodegradation
allowing at the same time excellent tolerability and long-lasting local delivery
of the drug.

In particular, it was observed that the film forming agents according to
the invention ensure recovery rates of more than 85% brivudine (see Table 1),
after irradiation with 8.9 J/cm?, in contrast to other thickeners, including

alginats, xanthane gum, carrageenan, acacia gum, guar gum, cellulose derivatives
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The i nvented solutions are not suitable for ocul ar

fornmul ati on, since chemcal UWV-filters are dissol ved
wownetismotthe fornmulation. In this formthis sulpsTareeEs/ 009383

are to be expected as eye-irrgtant. The sickened eye

Is markedly nore sensitive and a remarkabl e protecting

effect of the sunscreens i s to be gbserved at . .
andoagam gehi(besis obsghed TastHt 5Uas THR Pef iicoveRe Qfsbripudine after
. di ssol ved sunscreens should be avoi ded. DESCRI PTI ON OF
irrgdatiQENTI ON It has been surprisingly found that

opht hal m_c .conposition.containing filmform ng, agent.s .

sel forewlations passd PR rl%%raﬁso%ﬁe%om yuﬁgwgiaﬁvfwlal tear

al cohol (PVA) and revent brivudi

drgpst baey ar&‘dmr@ﬂeéf)q?%%ﬁaﬁrsggafetﬁgilgﬁﬁegy B6BCEAl Q| Snsal adverse
ettt PARHShat: TBapaditinal giudtss BEverTeHaby |3 1f  Inpestigate the
infIBEBYEB§ PRGNS On e ERT OB S Ier Rt e, T dlF gragion of the
PhGHRaR Y i ek BFPS G YAV ORI o nAESe MG gl Ahowed  that

ul ose

cary.ageenan, caci a gum ar cel . .
briard 08 FPTeUim Eogare QU ousirs Jbe e TLERen alichow systemic

recover f i vudi ne after irradiation). Fornul ations
abgquitpn, ﬁ?q ﬁh ‘mers are commonly used as artificial
tear_dro

ooy 00 rISY 38 B0L CYBS,ALTE, OSSR RO Wqviding »
br?x%? .ihi%- na%g?g}ﬂ%i’lgﬁ@ﬁﬁgﬁpﬁ%:él%?%gritzgdibn}y gsltoivxg%togtetnqeof active
SoBHEEL AR) S b LSS, A i b induced
O 50 b S SRS TR Trb§e RS URRR sabiisin
agent). In addition to the active substance, the composition may contain
excipients, adjuvants, carriers, solubilisers and especially preservatives.

According to a preferred embodiment, the ophthalmic pharmaceutical
formulation contains.

0.05 to 2% by weight of brivudine, 0.5 to 10% by weight of film
forming agents, 0 to 2.0% by weight of preservative and a residual content of
up to 100% by weight of pharmaceutically acceptable excipients, adjuvants,
carriers, solubilisers.

In a particularly preferred embodiment of the invention, the ophthalmic
formulation contains, besides the active principle, a film forming agent
selected from the group consisting of PVP, PVA and polyacrylates, a
preservative selected from the group consisting of chlorhexidine, chlorbutanol
and boric acid, an antioxidant selected from the group consisting of butylated
hydroxytoluene (BHT), esters of gallic acid, esters of ascorbic acid and esters

of a-tocopherole. Other suitable excipients include flavours, buffers,
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absorption in the blood. The invention therefore

sol ves the problem of providing a brivudi ne-based
woapbdsatori c product characterized by a | ow comCarEP2ai6/009383

active substance and a noticgably increased stability

agai nst |ight-induced degradation in conparison with

kpown fornul ations (wthout stabilising agent). In
sugiggtantyandsa-pelvasiS-ve substance, the conposition may

OO o S A2 SR 81 29 BB BB B 0.05
to dape BRoRE ProfesEbOTEom By1n Brivedsy B VEMHIG! e qraposition.

0% v gt o TG T8 095 000,20 o mor
orab skt U0 B BrgTmeey) ol dygacpeprable |
por i ek reler ed enbod,tenl_of Lhe SRLERL L% 256, mor
BB BB & 1 Sk R oe sl et o0 Trom

Dr eSS INE 5] BChed Lo e ot cons LR, Hom 0001 1
a5 65k AR e U Sh M Bbsiin.

oot o ! B EhRbSe bt e Rl SRS S urtr
o S SR G b S0 5, BBl Aot such o
e, oD TR a8, Sl SRt g, et
elti‘,cs‘[rglry?efs?r agte):lly fg)tr'r%{plgo' ggéﬂ)ts,l Og%laqmaend non-polar oils, polymers,
copolymers, emulsifiers, emulsion stabilisers.

In addition, liposomes can be used to improve the delivery of the active
principle.

Further adjuvants and active substances may be present, including for
example vitamin A or vitamin-A derivatives; vitamin E or vitamin-E
derivatives; complex vitamins, coloured or uncoloured plant extracts.

The preparation of the invention can be in the form of drops, solutions,
gels or ointments, packaged in single dose or multiple dose containers.

A typical ocular preparation according to the present invention contains
(Yow/w):

0.1-0.3% of brivudine

1-7% of a film forming agent

0-2% of one or more preserving agents

0-2% buffer
0-0.9% NaCl



10

15

20

25

preferably from1l to 5% by wei ght of the conposition.
The anount of preservatives - if present - is
wopoetepznl y up to 2% nore preferably from 0. @CTIEP2006596383
by wei ght of the conpositions The anmount of
antioxidants - if present - is preferably from 0. 001
to 1% nore f.erabl m 0. 001 to 0,1% wei ght of
theocﬂ)rﬁagshntﬁréﬁpﬁfﬂ’é) (bP anging drom 5-hite &g)/enti on
may Ccong ain further carriers/enhancers and adjuvants
suc § “ogidrCtafibnoval ent al cohol s such as et hanol

col t hi ckeners, plasticizers, surfactants,

pol 062) %e/Staé‘Itlé’XI‘E‘TIbtctrol ytes, gel formng agents,
pol d Jar polyners copol yners,

emul s@f%eq)g Aﬁbé?abl lisers. In addition,
Ilpaaeﬂﬁf%can be used to inprove the delivery of t he

act i weat f)‘i e Further adjuvants and act i ve
subst.ances resent .. i ncluding for rép d teril
Vi t dieh TRARK TS nIA RETPURE] VL 2Ty §35Rily @rgg under sterile

AT oSS S ALY RPN B i,
Rt e S ffomens
R A g fg%;d;%wes
o gl Sk S W0 LGP R,
U.S. Pharmacopeia and Voigt, Rudolf, Pharmazeutische Technologie fiir
Studium und Beruf, 7th revised edition, Berlin (1993).

Ophthalmic formulations containing Brivudine can be used to treat
several ocular pathologies, in particular HSV-epithelial keratitis, HSV-stromal
keratitis, ocular complications of herpes zoster ophthalmicus.

The effective amount of active ingredient may vary depending on
factors such as the condition to be treated, the progression of the disease, the
overall health conditions of the patient, the form, route and dose of
administration and the severity of side effects. As used herein, the phrase
“therapeutically effective dose” means a dose sufficient to ameliorate a
symptom or sign of ocular inflammation. The appropriate doses can be easily
determined using methods known in the art.

In appropriate circumstances, the composition according to the
invention can be used for combined therapy. Preferably, the combined
preparation will contain brivudine and an active ingredient selected from
steroids, particularly prednisolone acetate and fluorometholone, and
non-steroidal antinflammatory agents such as flurbiprofen, for simultaneous,

sequential or separate administration.
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0-0.9% NaCl 0-4% O In NaOH ( up to pHranging from5.5

to 6.5) 0-25% surfactant 0-0.003% anti oxi dant
wWOQ00710382005% Sodi um EDTA ad 100%wat er The nanufPaTREP2N6H09383

Is performed in an aseptic argea under sterile

conditions. The formulation is prepared using well

known net hods (m xi sti.rring, .honmogeni sing, . o
{11 tidta rgyenfienwis HUMhar Ksaters B ARR; folloWing non-limiting
(hor]Dgeni sers e.g. Utra Turrax, Silverson m xer or
CX$MRA'far devices, sterile filters) - see, e.g.,
Rem Egt on's Pharmaceutical Sciences, and U. S.
Pha B&‘Fsa and Voi gt, Rudol f, Pharmazeutische
7th revised

| ogi ) i urn
e (BSS peeriyize opeFtisn 8| HassPor AEI BTG of compounds
méRapaed shEaRaRaH el gy destnnnoRethEphen BiFiples should be

. keratitis,. HSV-stromal Kkeratitis, ocular conplications
mt?fndﬁéraﬁ loyes'er opht hal mi cus. The effective amount of
acti

o Ul ol L eRTAS B bBELP SR, names
BB ERERERL BRSSO MAPSEP LSRR nam
B ¢ S 13 SR DERS B gh{ PR 2500-3.000),
bl Wit R0 R B S ot
G hBE SIS S R a7 e g i oo
44280(5—%%,000), Kollidon 90 (molecular weight appr. 1,000,000-1,500,000);
all qualities correspond to pharmaceutical Pharmacopoeias, see Ph.Eur.
01/2005:068S5.

Polyvinyl alcohols: compounds known under the INCI names Ethenol
homopolymer, PVA and the market name e.g. Kollicoat® Protect (BASF); e.g.
PVA 72,000 or PVA 145,000; all used qualities correspond to pharmaceutical
Pharmacopoeias, see Ph.Eur. 01/2005:1961.

Polyacrylates: compounds known under INCI names polyacrylic acid
and the market name e.g. Carbopol 934P, 941, 971, 940 and 980 or Carbopol
ETD 2001, 2020 and 2050, resp. Noveon AA-1; qualities used correspond to
pharmaceutical Pharmacopoeias, Ph.Eur. (see 01/2005:1299).

Poloxamers: synthetic block copolymers of ethylene oxide and
propylene oxide. In principal all poloxamers described in European
Pharmacopoeia (P 124, 188, 237, 338 and 407) can be used. The following
types were found to be usable in particular: Poloxamer 407 (average molecule

mass: 9840 - 14600) and Poloxamer 188 (average molecule mass:

7680 - 9510), see Ph.Eur. 01/2005:1464.



i nvention can be used for conbi ned therapy.

Preferably, the conbined preparation will contain
wolzodMsdione and an active ingredi ent sel ected fPCOMP2006/009383

steroids, particularly prednigsol one acetate and

fl uor omet hol one, and non-steroidal antinflammatory

agents such_as flurbiprofen, for sinultaneous,

seqtﬁ‘é‘rﬁmﬂle br separate adm ni stration. The invention is

further Iustrated the foll.owing non-limtin
exaﬁ?&ee ollpyyng @yeuﬁr%gss formulafien gvaécpr?l&redt Ngder aseptic
cl.asses, or aof conpounds nentioned thro
copdEiong BYmKing rtflstmgﬁe RALS fe éS‘(’é’rPﬁFae%‘f% ﬁ’g L%@"%Egor two hours,
i.ntended as follo P vin rroI| oun
angnGin addane (the preYerdrte and crtisaanents ﬁreomrag%ﬁgve under
e it Pl Tus s A PGB 02
0- 3, 000),, Kollidon 17 ar, wei ght .appr.
ﬁlﬁerog'@r&ary kel Pr g ard- ST P Sl dot Tev I Hilsge:
830 34, 000) and (KO|||dﬁnb%O (nol ecul ar wei ght
app riyydingo- 54 000), Kol l 90 (nol ecul ar wei ght
app % 000, 000- 1, 500, 000) ,,al I qualities correspond
i cal Pharmaco %ias, see Ph. Eur.

01/ ﬁ)OS 06 Pol yvi nyl al | s: conpounds known
undetCTthach names Et hen onopol yner, PVA and the

a Kol | i coat Protect (BASF); e.g.
PVA%SH g&f’d‘lg}n g?ﬁ{ €45 000; (ﬁ%used qualities
corre o pharmaceuti cal Phatn poei as, see
Ph. I(:)uf&)%gOOS 1961. Pol yggrt)‘?lpj%[_ .'gcorrpounds known
und%od LINC £ PAPRS pol yacryl 'OC lapl d
Water q.s. ad 100%

Example 2 - The eye drops formulation was prepared according to a

procedure similar to example 1

Brivudine 0.1%
Povidone K 25 5%

NaCl 0.7%
Chlorbutanol 0.5%

0.1n NaOH up to pH=5.5
Sodium-EDTA 0.01%

Propyl gallate 0.002%
Water q.s. ad 100%

Example 3 - The eye drops formulation was prepared according to a
procedure similar to example 1

Brivudine 0.1%

Polyvinyl alcohol 72000 0.3%

Boric acid 1.8%
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and
and

the market nane e.g. Carbopol 934P, 941, 971, 940
980 or Carbopol ETD 2001, 2020 and 2050, resp.

WONov=BI20AA- | ; qualities used correspond to PCT/EP2006/009383
phar maceuti cal Pharmacopoei agg Ph. Eur. (see

01/
of

al |
124
typ
407
Pol
see
dro
con
of

fir
m X
t hr
ste

Kol I.i don, 25 2

2005: 1299). Pol oxaners: synthetic bl ock copol yners
et hyl ene oxi de and propyl e oxide. In principal
PHIGHEI 268t | bed |§(é}’ opean Phar macopoei a (P
188, 237, 338 and 407) can be used. The follow ng
Qljlﬁél?‘étapebnd to be usaft¥% n particul ar: Pol oxaner

(av nol ecul e mass: 9840 - 600) and

S rdatHg (aver age nol é‘EJPé’Q[FIrEség 7680 - 9510),

Ph.. Eur [ 2005: 1464. e 1 The foll ow ng eye

@%Bmﬁﬁpgﬂf?‘on was pregéf(gﬁ%under aseptic

[ tions m xi ng the i ients at a tenperature
gi)q:tsgltl?ftvy\%om ‘é‘?neandlatg(ﬁfgﬂ%addi ng the active

iMBCTE-Bal |y the sol uti %i | tered aseptically

OB 7o 5 B V38 S idbgrain o o

ci,d 1.5% Chl orhexi din acetate

and subsequently the preservative under noderate
W aff 1O

% Bori c
Procsdure siEdg %Ff)a‘flg?‘blll: 6.5 Sodi um EDTA 0. 01% Wt er

g.s.

pre

ad 100% Exanple 2 - T@e (ﬁye drops formul ati on was
BHEEEcording to a prdck@ure simiar to exanple 1

Carbomer 980 6%

Boric acid 1.8%
Chlorhexidin acetate 0.02%
Chlorbutanol 0.3%

0.1n NaOH up to pH= 5.5
Sodium-EDTA 0.01%

Water q.s. ad 100%

Example 5 - The eye drops formulation was prepared according to a

procedure similar to example 1; the primary packaging in this case (not

preserved formulation) are single dose containers

Brivudine 0.1%
Povidone K 25 1.4%
Na,HPO, 0.65%
NaH,PO, 0.18%
NacCl 0.23%
Sodium-EDTA 0.01%

Water q.s. ad 100%



Bri vudi ne 0. 1% Povi done K 25 5% NaCl 0. 7% Chl or but anol

0.5%0.In NaCH up to pH= 5.5 Sodi um EDTA 0. 01% Pr opyl
wogad/@vm10. 002% Water gq.s. ad 100% Exanpl e 3 PCTIRP2e06809383

drops fornul ati on was preparg¢g according to a

procedure simlar to exanpl e 1 Brivudine 0.1%

PoI vin al cohol 720 % Boric acid
lepifeél-dThe&c/st aypaylation wasaaParedgesonding to a
Na()—| up R?Q/\im EDTA 0. 01% Butyl at ed
PWGF’BX?tSUF‘ et"Oe’G)"!)‘l1 ter g.s . ad 100% Exanple 4 -

The eye drops fornul ati on prepared according to a
pr odHAYRENS ni | ar to exarrp\gz’foff’ Brivudi ne 0.1% Car boner
980 6%§or| Y(S(S‘I d 1.8%

Povi 2%
5 Poloxamer 407 10%
Poloxamer 188 15%
Boric acid 1.5%
Chlorhexidin acetate 0.03%
0.1n NaOH up to pH= 6.5
10 Sodium-EDTA 0.01%
Water q.s. ad 100%

Example 7 - Photostability test -

recovered brivudine [%)]
Irradiation | Formulation without formulat}on
) . corresponding to
time (min) film former
example 1

0 99.8 101.5

10 96,7 99.8

20 87.9 98

30 77.4 93.5

67 33.4 85.5

Table 1: Exemplary recovery rate of brivudine in film former (PVP)
15 containing solution (25 Wh/m® = 8.9 J/em? (UVA/VIS) = 67 min)
Table 1 shows the brivudine amount in formulations with and without
film forming agent depending on the irradiation time. Here can be observed
that after irradiation of one hour only 33.4% of the starting amount of

brivudine is recovered if no film former is contained.



10

15

20

25

Chl orhexi din acetate 0.02% Chl orbutanol 0.3%0. In
NaOH up to pH= 5.5 Sodi um EDTA 0. 01% Water q.s. ad

WOR0Oe3R0anpl e 5 - The eye drops fornul ati on WRET/EP2006/009383

g_ret)ﬁred according to a p_rocqg_ure simlar to exanple
; e primary packaging in this case (not preserved

Povi HOMEVRT.A6 Can % 9647 1h0) Loe G99 FeFBIPGEEntSRIRe significant
RSO ETAS Gt er g, ad 1000Ewamml € -

K 25T 0 antox A0 o360 RN BSIARE: TAYSD DOF, BSF QTG qising
Sél\gl?/ﬁgll l(?i’ e-l)sii%ispru?r(l:eexftaé tl?é %gg{?p%nyl Rt&laslq:ll‘h%palt)&igclil:irradiation
energy is indicated below:

Irradiation energy (time): 1.3 J/cm? (10 min), 2.6 J/cm? (20 min), 4.0 J/cm?
| (30 min), 8.9 J/cm? (67 min), 26.7 J/cm?(201 min)
Wave length range: 320-800 nm

Table 2 reports a direct comparison between some representative
formulations containing 2% film forming agent and a formulation without film
former. Just after approx. one hour the protected formulation contains 50%
more brivudine than the unprotected drug.

In Table 3 the recovery of brivudine in formulation containing
alternative film-forming agents is shown: These film-forming agents did not
appear as satisfactory solution for the present invention.

Finally Table 4 reports the results of an intra ocular bioavailability
study in rabbit. The presence of the active substance in the cornea was
observed even after 6 hours. In contrast, the active was never found in blood.

The results of this study indicate that the formulation should be applied

only 4 to 5 times daily and that the active is not absorbed systemically.
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with and without film forming agent (PVP)

recovered brivudine [%]

: _ formulation formulation formulation :
irradiation .. .. .. formulation
containing agar containing containing ..
energy 1 hvd 1 di containing
[J/cm?] gel as yaroxy socium carrageenan
thickener propylcellulose alginate
0 [J/em?] 100,8 100.3 102.4 101,1
8.9
J/cm?
[V/em’] 35,7 70,7 33,8 24,0
- 67 min
irradiation

Table 3: Comparison of the brivudine photo stability in formulations

containing alternative film forming agents
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1to 5%ww 7. A conposition according to claim1,
further containing a preservative agent in anpunts up
WOt200722921w. 8. A conposition accordi ng to cl aPeI/EP2006/009383
whi ch said anmount ranges froms0.01 to 1.5%ww. 9. A
conposition according to claim1, further containing
a 'arti oxi dant agent in anmounts fromO0.001 to 12% by
CLAIMS 10, A conposi tion according to claim9, in
whi ch said anount is fromo0.001 to 0.1% ww 11. A
conmposition according to claim1, which is in form of

L R L8 o B SEEPSH et and
B R T ST R psin
odiRER B PRl S R

2 o T S b s AL

vvate 4%0 i ned preparation containing an
ra{)‘ﬁﬁflﬁ%ﬂ'ﬁl §|‘Y V%'n in accordance with clainms 1-13
and steroi. i.dal, ant.i fIa u
for &b SnbRastcosiienta ERAIRF 2. BputiFh SRR ghhiges from
breat nt ,of ocul ar di seases. 15. A conbi ned
Pdfat 2 YO¥: according to claim 14, wherein the steroid

Inzn E%ggggl |1%% ggceotrgmg £ cIall}Jnog??ﬁ:’tvvr}'ﬁlcﬁns%lg r%gnéesefrom 0.05 to

0.3% w/w.

5. A composition according to claim 1, in which the amount of the
film-forming agent ranges from 0.5 to 10% w/w.

6. A composition according to claim 5, in which said amount ranges from
1 to 5% w/w.

7. A composition according to claim 1, further containing a preservative
agent in amounts up to 2% w/w.

8. A composition according to claim 7, in which said amount ranges from
0.01 to 1.5% w/w.

9. A composition according to claim 1, further containing an antioxidant
agent in amounts from 0.001 to 12% by weight.

10. A composition according to claim 9, in which said amount is from
0.001 to 0.1% w/w.

11. A composition according to claim 1, which is in form of eye-drops,
solution, gel, ointment.

12. A composition according to claim 11, which is packaged in single dose
or multiple dose containers.

13. A composition according claim 1, containing 0.1-0.3% w/w brivudine;



antinflammatory drug is flurbiprofen. 16. The use of
an ophthal m c conposition according to clains 1-13 for
wotZeer/@spmpar at i on of a nedi canent for the treatPeEmP2aic/009383
HSV-epithelial keratitis, HSYgstromal keratitis,
ocul ar conplications of herpes zoster ophthal m cus.
The use of a filmform nhg agent sel ected fromth

lﬂr"/wﬁ/mfﬁhnsﬁqmgnsfamty\% A0 VU PEESCABHIS agPuts) ; 0-2% buffer;

i.nyl al cohol pol yacryl ates (PA).,, far th
Oﬂr%éa.l\éa%nocﬁ%aﬂ Hﬁhl\?ﬁg% 0 @MpoaiRH oA Wnﬁgg 5 to 6.5
b di t
035by Ut 18a%: 855 085 eP aniokast: 0.01-0.05% Sodium-EDTA; ad 100%

water.

14. A combined preparation containing an ophthalmic composition in
accordance with claims 1-13 and a steroidal or non-steroidal antiinflammatory.
drug for simultaneous, sequential or separate use in the treatment of ocular
diseases.

15. A combined preparation according to claim 14, wherein the steroid is
prednisolone acetate or fluorometholone and the non-steroidal
antinflammatory drug is flurbiprofen.

16. The use of an ophthalmic composition according to claims 1-13 for the
preparation of a medicament for the treatment of HSV-epithelial keratitis,
HSV-stromal keratitis, ocular complications of herpes zoster ophthalmicus.
17. The use of a film-forming agent selected from the group consisting of
polyvinyl pyrrolidones (PVP), polyvinyl alcohol (PVA), polyacrylates (PA),
for the preparation of an ophthalmic composition containing brivudine as

active principle.



