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WD 2008/ 071573PCT/ EP2007/ 063151 POANDER FORMULATI ON
FOR VALGANCI CLOVI R The present invention provides
novel solid pharnmaceutical dosage forns of

WOREISPaHIE cl ovi r hydrochl oride for oral adm nPSTERRH0FAE3I151

after being constituted in vwgter. Val ganci cl ovi r
hydrochloride is a potent antiviral agent that has
been approved for the treatnent of cytomegal ovirus
(CW) retinitis in patients with acquired 5

I mmunodefi ci ency syndrone (AIDS) and for the
prevention of CW di sease in kidney, heart, and

ki dney- pancr eas transplantatlon ValoanC|cIOV|r

R DER; F{aR) ] AN HO iy ¥ ARGANCIG VIR
ganciclovir and is a stable prodrug of ganC|cIOV|r
W th |nproved absorption. Such characteristics are

esp al |y val uabl e for suppression of herpetic
" nf dB¢ PR FOR ARG A sl Rhamn Ay ol e i of

valgn didl i taidirauh  driverfaip@ul ddedhistration, Afertbem gpoedteuted th water,
choi ce. Val ganciclovir hydrochlorlde is described in

d et Qﬂajgﬁﬁ@dm} flﬁﬂ-o ideSis P {; it a Nﬁnadl@ggﬁ%hﬁ%gs been appllo%d for

, ganC| lori
ﬂé%(waﬁnf:%t Oéeﬁemea:ﬂpwrﬁw\@afﬁm%@rﬁa&ams VAR ACHHEt
ﬁh@hb&ﬂcjenwﬁgmdsdm edD$naed foa i e den tiom of CMONdiseadddin kidney,

nEfEEn TP SRR GRS BiSaOERELaRnafrars e
ngogapresstenot ganeiolosir endusmta@krm‘o@uwf gangictvigorithoimipteved

a%%t?&nr |G P SR A BB ard @éf)eéaﬁﬁalﬂébﬁtfbloéﬁpﬁ%m&?&ﬂ e eic
.require flexibiljt ocused t he

Hﬁ%ﬁ@%wﬁwwowwgﬁg P?tlﬁ’HFSd"’s*Effo%F AL Py terapeatically s
tl&*plbﬁerrt:@ él[m&t a\fﬁlgamtlylodﬁihﬁinoﬂlﬁbﬂﬁ Bdedchibéd ia detaﬁlun Onited States
Pg%%ﬁgg uId be unstable for the antici pated

the product. Initial attenpts to
fornulate an appropriate dosage formo

val Jaeiseliosate. atgapsielp e hydses %fl@e&xh%bétéﬁ“ﬁ@éwlﬁﬁ)hb’%ml

cﬂs’ﬁﬂcﬁﬂzﬁﬁi 13Re stﬂﬁhtyﬁﬂte% svdred ﬁlﬁﬂﬂd af@icht eotidRidnist No@f)e(:ial storage
evel O

f
P At S e Bt BB e Ve i A aopd i
att¢ropfis to Bomatpée 4 valgacrlopir dnuéltoablloedtﬁ pediathie prepriatippandal
ftfrﬁl%llzftlolrﬂ fI) ﬁfen{s%ogr%%g}%emﬁtp of ﬂ&aﬁ%&%@@ bf tHeQEUél@ﬂnent of

dosa l'at e constltutl%
gl Pqulfl SrosRH | evare. Shet el S8 etrndigatrbbat  duid dosage
foral gauld ibe basthisie fyrdhoatticipatedaheantife b therpesdict.i ng
(constituted) 25 liquid dosage form To inprove the

Sgg‘glqﬂﬂ%}{e%%ngkﬁﬁﬁﬁﬂt %EH;?‘EIT t@@rﬁéﬂ @:?ﬁ %é foy?l%ffvélgﬁcﬁfb er

hydaghiptidg tedraat pediairie patisges fﬁérﬂﬁlﬁtth whe seqyirie lexibility of dosage
fcﬁh&!ﬁ&ﬁ%@dm&p@ﬂaﬂ Bfch dr0Muad fouéd Shaxtaaul a4Hiy dba iAdicated

| at 8/07157 PCI/ EP 315
ol o885 aﬁé%?%b%&%aswa F§ BB G P opga bron
theegdiclfycusad oo pewdardesaga firdiscioc bitrticon sitngtjonawiglowatdr, to provide a
ré&ﬁﬁ{ BRGEAE ht‘é%r Q%%@&ﬁo@ﬁ%r brideOadh OredhY ﬁ%g\féﬂht&uted)

aCI resent n anpunt I cilent to SO | Zze
ligiyg d§§3§5 (I eT‘t mePros s seblborrPHie pYd rpanfasir ahdlity Rf the powder

d PageiRi it Neelst ity iprofile ofhk ebnstidited htgu@ ﬂ@@g& fGmS hﬁ| f
Ilfﬁnof EQ%dﬁ%§U|t mg%&%pnstatute mnla g}dos
PAPGPGEETPTE B EnI"C aeid oun grade
g@hehsamld val ganci cl ovir hydrochlorlde phar maceuti ca
dosage forms. oj ect of the present invention
therefore is to provide a val ganciclovir
hydrochl oride formnul ation for pediatric use and for
patients who require flexibility of dosage. 10The
obj ect could be reached wth the solid pharnmaceutica
dosage forns of val ganciclovir hydrochloride for oral
adm nistration, after being constituted in water.
The present invention provides a solid pharmaceutica
dosage formfor oral adm nistration, after being




10

15

20

30

The present invention also provides a |liquid
pharmaceutical dosage formfor oral adm nistration
conprising (a) a therapeutically effective anount of

WOZBIB@aHds cl ovir hydrochl oride; (b) a predet ePGiFEEYI7/063151

anmount of water; and (c) a nof-hygroscopic organic 20
acid present in an anount sufficient to stabilize the

val mgwaggéh&deyﬁi hg)&h&%h@@m kddbs §o1w1@d§&e%wuﬁ%endmons a
pr esent |nvent¢on al

S e S Fasm G PG 4 yBeMe B¢ BiEsent g an rgount
sufficiehetotshiibdiay awod sthidlijzabe silggptielovhydiythivEdalnovpredsermined

a.gl%q%lﬁ&e\gatgj 8F %% ?f’?oﬁlﬂe%l@% thhé ﬁ&ﬁﬁlﬁ ggn &ftﬁtleéi)dhqéléd dosage

er provi or prepar|
foymnr Hugewepie areanisssiye wesrinnrd o dngede firvolif selgancickyir
h?&‘o@l‘iloﬁ&é PlehreRAskcAlWoSe Fdini¥at er, conprising adm xi ng
a) a therapeutically effectlve amount - of
val cl.ovir hydroch
nonCRe S biea R R Bt Ts M akhach whemneigiont
hsqhbf:hxlonémformglagpa mrlpedstnqm\aml @Hmeumtwhm require ﬂembﬂity of
By ggochlor|de in a predeterm ned anount of water The
id pharnaceutical dosage fornms for ora

SO
a I strati aft b nstitut
o She R GuSi e et BEt HE 2 BREBpos dosERistins o
vdgariceshdvindi stiloch hoeida e wrplradatiesulagmg eftdr demlg cofdituted in water.
exanpl e, while val ganciclovir hydrochloride is _

av airj é‘Plle@en@ﬁw@nt‘i‘éppﬁ%dE@Mo%H Jh‘&fmé&é‘ﬂm?@é?agﬁ fokh @4 &51

| i gui d dosage, f.orns \ prepared_ i n W de variety
a%m%w&eﬁﬂf@f bene F‘@\?E!“éed IA V]Eﬂ“é”f YRR (ahfrl &ewg‘ét&éﬂy effective
aﬁeﬁm} ﬁkﬂoc&l}lor& anddb) anon- hygroscoplc organic acid present

2008/ 07 P20Q7 3 o)V,
irf an c\)/uan?t?%% %VT(( t% gagglzg ee‘(]?g%%lsqulg"% pgg‘? rgr? 15 a. prec%?ermmcd
m@aﬂmﬁﬁﬂﬁﬁﬁand patients who require erX|b|I|ty of

dosage. The container for the liquid dosage form may

be PrOMiceRd m&v}aﬁtﬁb@alﬁﬁbrbblﬂéd £l §@zﬁﬂftiteéutfbﬂ AP EREEfor oral
ropri at.e a cont al ni
4y SERP R P Sag B Adbspboudbl i SRRl Shplncictovir
hjdrbéderiseg (b )er preddiermengden gint @f wategnnd ¢&:a non-hygiidseopic organic
adi& Ef@sélﬁflﬁ & b Y n TRt RJ‘ stAbiFRM OV ﬂ%&ﬁ%@ﬁ@ﬁﬁﬁ @;lékllﬂbfi@e in the

nmeans an anount of a non-h oscopi C bul |ng

' P gigrmingd pmepPeiRf wagert acilitat e the manuf act ure of the

solid pharmaceutical dosage form of the present
I NVENd present iﬁlvmtpmaﬂﬁfmewdés thh eolinloor-thy/ liguod degageform for use in

th

B S R e R o

nanufacturlng process of preparlng the solid

phatheRrstnt BYFtERssHYdurths preddsseymethed 4 RrepaEne geelid
plﬁ&ﬁia&aﬁﬂcﬁ d’@)@ié& fevingl f@\&ﬁﬂhﬂﬁ&ﬁsttdmoh haftel beiag cpfsaeigat in water,

. eCl

c<bans fr SRarts b Bl Sralyd AR SR vilcReyis o
hﬁﬂrg@llor@h gahde'a erlefgmspmt Gx%slcaqsl pudsenglin er ameheitseficient to
sthiBRABE vAIBAid Vit HyBA BRI Ric W & Bréﬂ@ﬂeﬁﬁ‘ﬂ@& %@Mhtr of water

hydr ochl ori de or pharnaceutlca Iy acceptable salts

t her.eof 5The term 0 c or ani.c a

or € BB AP S o U At o JE RSt b
cdnpdmoghinoratetehiva tlvﬁdsaﬂtagﬁaﬁmsmghhle ta pmmte thé patient with the

aﬁzi%@{g E&%ﬁé’i@b& REGR R, ngiea&rhﬁe %?gaij&éﬂw h oklﬁ&‘ﬁ&e ik Bilable as a

ui d pharmacéut i cal” dosage
&ray adnwﬁfé@mn@ Heeid dapage f%exsgw bepagrargdAp a wide

vatrreey ofabAaMEabPWEls.hY gf@edaiquated dshed fofin REHIR PRI AR 50

amount of mater 20The term "pharnaceutically

acceptabl e, such as pharnmaceutically acceptable

carrier, excipient, etc., means pharmacol ogically

acceptabl e and substantially non-toxic to the subject

in the quantity at which the particular conpound is

adm ni stered. The term "predeterm ned anount of

wat er” nmeans any desired anount of water to
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30The term "subject” includes humans, non-human
mamal s (such as dogs, cats, rabbits, cattle, horses,
sheep, goats, swi ne, and deer) and non-mammal s such

WOZM0SW7H5dE, fish and the |ike Preferably the BGHEBZ07PES1ST

a human or non-human mammal , _and nore preferably the
subject is a human. WO 20081071573PCT/ EP2007/ 063151

rT DRLIE ?mw&ememe htbdt @fddéa% %\fréfstté ff@a;t@@@luﬁ{c pabiérdtBand patients
eS XJ[bH'EYg %ﬁ e&?“%‘nﬁﬁ%{f o q%%flgeyform may be

p&ammdtvaﬂi #catibtated d:lqreesxfr tovispdnse thieepppnihwiastornedf liquid

SRS %thg gﬁlﬁeﬁgm{f Hgé'agé)fevd' s effective to treat,

preve anmel i orate synptons of dlsease

5The term "treatpent” means ané@treatnent of a
di séagedihsren.dipfodieringdgrmsieratiesiver TEapievent i ng t he
di sease fromoccurring in a subject, who maybe ~

pr ethsposeefictvd rowitsf aseniytrosnei Huditing #ent” means an amount

of r)%( 12(\?/1{6 ir‘]l 8?00@{: b%ﬁé&%%g?%ﬁﬁ&é?ﬁ? ﬁéﬂl{ Pe?t%llg ('r:rﬁﬁ%ﬁﬁl%tu?% S¢ the solid
plramaceiicn| dosafy fore ofithe @resent invegtion g FheRieionee @ftr{ge non-
hgayebp E'Eﬁﬂs‘jn Denf B3 bplicial BY iRQuiBEoths 8358y, sdibplc bulking agent

eSS|on of - t.he s t he seas
AR B1aR b B FR P ReGt Bﬁpa%nn?@aﬁ%aema?ﬁu? S Re form
eddak ayd edD) prosidadéspeble blolkomiddevegatss irothe fine! fdrodwdt.y |
ester (prodrug) of ganciclovir that exists as a
M XTHE Rl kiR '@B@:’iﬁc%ﬂ ¢ idRides ad%’flfnﬁéalﬁl@%nd:ltlon of a subject, as

adm ni stration, di astereorrers aré rap
defied dereiy ThysgSiensel berein psjudes ARy yirah g1 reémi q‘féeﬁgft that is

tregthlsle afd Salghaiidodl Dytdrochlsride &' \phhmeicketicalpheepisblofalts thereof.
2' deoxyguanosine 15 which inhibits replication of

hu ”ﬁ‘i‘e ﬁ’&ﬂﬁgﬁbee P}E dr%m‘f(ci chgf’ 2d: | if?rhnvz{nY&rnt to stabilize the

GﬂnCIC ovi rove or t treat ment

vaigqn@w@gulhadiqcta@néema%tmwm that prrowRitdf 8AT-y@lopEPPic organic
2@€ ﬁwegs@ﬁy th IR QBEHH Gif ﬁ&qiqu&mﬁma&uﬁéﬂ BSagaftimf @valkhiriclovir

hREb e ety s R vaiPnse U FyarpERoride fthe
pledetenginkd pindent of veavari | abl e as a 450 ng tablet for
oral adm nistration. Each tablet contains 496.3 ng of

20 ml, @R %lﬁ]rﬂﬁébéutf@éﬂﬂ)’a@@éﬁ;‘téﬂlé dgck Q@ﬁHaﬁﬁ@&Bﬁéd]lg aE&{)ﬂ’éQ

of val anci cl ovi t i nactive
qr%%rp eI i W@Wi‘f@g@%ﬁ%ﬁ“ﬁ%@lk %S‘antlﬁﬂ’ non-toxic to
thersolsipanin dermaatiy as veahithe pm~t1d11aerompfouhmsmdaimlatp:Hdl ed
to the tablets contains Opadry()Pink. Val ganciclovir

hy | de b, e
%%f@ f#&lﬁetéﬁr %«@egbs?tgdr% nvﬁiér &@a %ﬁng%gﬁbﬂﬁ of vater to
coalswee%ls Is%lfd Eﬁfﬁlﬁ?e“&f’a@%a% éormr%féh%h@ﬁﬁné HyveBtpTgHaA hqmd
plﬁz@ﬁlawfﬁitﬁﬂl’di@)ls{gle @nint fol ekl Qﬂﬂflhrﬂitta(ﬂ@nl S‘hd:aﬂiaﬁmtl’tﬁ water can vary

9
“EbERITA g B P Padafifon (NG baskhvis pospgchtorice in
thElaguethie seloton. sﬂqmswcctccumemmtga of thel \@lgamaclow hydrochlorlde in
ﬂﬁﬁq{i&ﬁl@ |38{1i191? da§ dé[ﬁetnd QUpon REHOMELors as the FARIRP: Whbibdt b¥ing

e P e B S

IS pH dependent. ValganC|cIOV|r hydrochloride is a
pol Bire 8 Hyndhjeoriindlnd:s kompo s mdnviiurianan sotalsi(buch s dbgs/éats,

ra'gg{tm:attlé rho‘?@g %flef% %ga%scs%eaanﬁ;dfﬁﬁﬁ azd 90@?‘@161%8%15 Euch as b]ﬁds fish

tition coe rent o
an;d fé;e h#ﬁepfﬁf@ﬁbﬂ}bﬂle\%lﬂ@(éﬁ%ﬁ hyradn or nopdraed Bamgemliagd ?ncse
pﬁ@* gk@hgwaﬁsmyaﬁgghlorlde is freely sol ubl e under
acidic conditions with a nmaxi num sol ubility of
greater than 200 ng/nL in the pH range of 4- 6in the
pH range of 4-6. The stability of val ganciclovir
hydrochloride is greatest at a pH < 35 3.8. WO
20081071573PCT/ EP2007/ 063151 - 5 - 7
Val ganci cl ovir hydrochloride can exist in one of two
crystalline fornms (termed X and Y) and an anor phous
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10Val ganci cl ovir hydrochloride is noderately
hygroscopic, with only small changes in noisture
observed when the val ganciclovir hydrochlorlde i S

WOMSHSET3 t 0 noderate relative hunmidity. A wePGREPHR/A631SL

of up to approximately 3% occycs when the
val ganci cl ovir hydrochloride is exposed to 80%

rel ahe v&mhu{ﬁrﬂjehucam&@ffe@v& @mahntrmmtatrwpect ¢® nﬂgrmtclcmfmu p

xi mat el y s_reversi bl

i BBPR et ity !ty PP ENEL B plriir el dRaRPlcEipabie sl
tiergifevitichh wirem adiyingstered td ovbjectiopeaditherobs ¢ffeetiveeo éicat, :
prARAE Qﬂevf?ifte $ e\ﬁ%m@%p%bﬁy bf aibbagy ochl ori de and the

relative hum he therapeutlcally effectlve

anmoynt or dosa%F Ievel of val an%lc ovi I ac dlgg R4

t hi SO HEBNIEYHCREMARS §ON e AT VTGS TR & Su meludes:
(Veprg@ncng the\digeadeyfchno otdvoringla a4 ssbpetavha blag bapredispb@d g the

dgs@?sle Bht 45 n8f %E %%%rﬂdei)ard 1a9§ymn§t;3hfts(&éf g%%ﬁsggs‘é%llg &)Sévantlon of

osa or s n be-co into
thehethrsele of the eliniepd spRiomsT (3 b IRSthS CissRe <-4 Areating itfe
d¥-adldphent:Qr (SRR S Mk dRBask /@] Gudity RECHMTISAkEsymptoms of the
d]Pedlatrlc patients and patients who require

¥&ibility of dosage. The container for the

solid/liquid dosage formmay be provided with a

cal Vbiganadodi kyskachderidey valoaehee bk Valspe@®pis p dydrochloride sait

o?ﬂi‘éln\tralﬁfest!eﬂ @%d’h EOfah HE1HEr Hﬁ?eﬁé@&[s%&ﬁixﬁir@ ofQ@AAS erecomers.
| evel , Such dgsa usted to t

e level s can 5
Aftgrpra %ﬂ]’é’PlSFféH‘BH S’@H’eﬁi‘?%tereﬂm%@ﬁe rﬁﬁ'%hy ©grefed &35%“"1&0"“ by
iftegianlcinddepite: ge@tdsentGampidlosorich tyinthatib edakegut € At dxdxyduanosine,

v&%‘iec'ﬂ ﬁx{bits Itepﬁ%a%gg lt’)? }nal%f é?c ga(:‘l% \S:J}u?\fﬁ gm@éﬂ& %f@ik«? " Ggl%lclovu‘

Ical 0sa orm ma
hﬁsabﬁg@ ap promecaion the tn@%lmi oA bsomegogirup f eMen) agiingtis mdmwnts with
uﬁﬁlﬁb@e@t&u; syhaBmDAIDSP eed B @l preden85h BPOMV disease in

RO L 3 B AL e B

ahnmukdsmmﬁhngcﬁmﬂmmahaumsagBUMumnéhdmhbbhunmnnb@%3Ingof

RO LRSS AL i s
H@F@ﬁdﬁgr&dlﬁ@tswp@ﬁﬁ@ia&n@wuu psPrieecBa )crospowdone and stearic

aGi@NTROfiRboARppladabshOfablktsebhAbBWpad B@AMIOL t 0 about
90 ny/ mi, pre?erably from about 25 ng/nL to about 75

gg{) g/L 2z clg\?uﬁ,}tfdrgchggn&/e 1?? wfh{t (?IE Qe grgrst ﬂég}m\&r er with a
matseRBO §yrom maﬂﬁﬁz@@@l@é@mql@wl&s weighpef 390. 83 The chemical

nhae fJ}y\QIng%ﬁ&Mhﬁfrgéﬂbziid@@ de\%a]JhB A e Rliesend- d]hydro ~6-0x0-9H-
|nv i on el ecte rom a e varie
HOR ST ROLCat: S Pt opdentts MoneheBpefiidd s ehemica
sﬂng/cgmesxf ogdpa ciigyari ydrahicBledegt anidelowe sol i d
valganC|cIOV|r hydr ochl ori de pharmaceuti cal dosage

£
or ﬁc A o%g%a Wﬁ%mrﬁe%ﬁti@e ﬁ\fle{rha@éﬁ%@aﬁ%/gredlent

| ess t ht at _about

APDY1 rataﬂ\v@% seiraen i PAl %Pr%‘il“é]r‘it pleAgsel o e ocglorlde 1§ ypolar
hSﬂcllepEJﬂIb e&npmﬁd, withe smnﬂltw@’msl@gmmn eLgaai 25°aat #pHsf 7.0 and

a%a Ooc?a]m 8@3?&]& ga‘m%%g ee!iﬁmeﬁ/t c?%p 2% 5][0 H’:uf b dgﬁggﬂ# ?f%l%?néaclow

rboxyl'rc aci n" suc m
hadriochlorideid 7§ V: a@ndclom hadrotieridewihsely rentle unﬁ@ acidic

cOMRIEHEANIASE ARkitn %ﬁbiﬁtﬁﬁ" iofbake (R m&@mfrﬁ@ Eﬁet rak@e of 4-
group conS|st|ng fymaric_acid

GlalothﬁPH raegedt 4pt-e %ﬁh y of Wég%ﬁb‘qﬁi}&ﬁffag@eﬁ IS&FGQ%G%EIPW
38cid is fumaric acid or succinic acid. Mre

preferably, the non-hygroscopic organic acid is

fumaric acid. The non-hygroscopic organic acid is

present in an anmount sufficient to stabilize the




val ganci cl ovir hydrochloride in the solid
phar maceuti cal dosage form Val ganciclovir 15
hydrochl ori de has a solubiliity of 70 ng/nL in water

WORH0808674t a pH of 7.0 and is freely sol ubl e PGRFER007/063151
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acidic conditions with a maxigum sol ubility of
greater than 200 nmg/nL in the pH range of 4-6. In

gen %Pglam&mﬁr ﬁyawanoﬁae BARxRYIEOAS Qﬂﬁo%rffy‘tzgﬂﬁﬁ i%rrﬁ§(t§hned X
wer th?]ggP e consti.tuted.v ciclo

sy GEPFOPLD SoR Ay g ey o the
vp}gaicmiml yydachiorjid pmbdlmegexcmmg fwol VdFphalindat withatespect

tg ﬁlséagﬁo ?ﬂﬂz}ﬁ%uﬂ&hl 9&%&3[35)’1119@ %@Hmﬁfﬁ&ﬁ%so\fﬁle powder for

oscopli C I Nng agent
ogﬁéqlgnozhy@]ﬂ @@g@ﬂ vyd}mquq:bloggé }ﬂtgu@ég} thigananufacture of
fmlug@ﬁﬁll cﬁ:lv@upﬁlem eifielil s&!bﬂfd?aﬂdke@@ﬂrétﬂmﬂﬁiﬁhﬁﬁﬁ@r@tdf € Y. For

e forns resence .of the non co
PR (e RN B B A g e LGP pfvalgenciclovi
thI@PhIDUd@Hﬁah be smplogeiiacathe Sl fuaiuldpodgbqfios Anpdiitercomer
of'fl xt%%f%ﬁféﬁ’%%&?ﬁfa aRlh ge Qulik and 25 sweetness in

I nal product e non- hygr oscopi ¢ bul ki ng agent

L?Lfv“e B O o P et oo st S anges in

mtﬁnufeygaﬁms«-mphm ihe Ivklgmg:uﬂgafﬂydmdﬂorﬂb $amxpoded s niodenate relative

0

hé 1491&) t %glghwf L?‘httoeﬁ‘% A{EI ccmél/ ex{]hgb gﬁﬁé Va?%ancmlovxr
hm@wchﬂygdw&smﬂsed Ul F@atafgélmmqhgf @ aet@taéawmua”ﬁncwént ofup to
F% k'ﬁneﬁélﬁ 3%‘§t [trigreﬂérsiﬂsw Hy clf%to ﬂld' xﬁiﬂ{eﬁﬁ& abR¥r8fop Etﬁéﬂsélmmsfure

opi c pu ent i s man
uiig e PO PO e Leer Ty SopRatefe
vhlpan cgddviircch ydhaohbaredewn d dlad rethisalgenidogym i n an anount
fromabout 10%to about 90% preferably from about

30%%9 ﬂébag)%tﬂaﬁ{%ff&ﬁ% SR Endc % %rg@tw off LamRR Mr aééb{amg to

t.0. about wel ght_ of & 35|t|
e e S T W@H@&%l ilgna gaﬂc @F yighloride i 0
aesTlbldiafR 50 0 tdéthe fir @akddiminisestitini, eolidi phas@hceotital Hosage forms

T

B a1 ) il A TR T 108095 QL B

v varigtymt M@HW%EV@WMOWO%? pediatric paticats andgpatients who

r&fu% Iﬂ@iﬁb&qlr bfHéssbeD TRE BRG S b ﬁathe%mg@ula Qb lgage 11 may be
egriion sl et St Srpthod bbb PG o p liuid

ocmamingtthe ap;nopmte dasagelewtli Surhflosage featls eaﬁrberud;;isteﬁtto tre.

AR B A O BTt o e

gedai ns 55 15 ng of val ganciclovir hydrochlorlde

correspondlng to 50 ng of val ganciclovir free base.
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A8

wegpd ., preferably from about 25 mg/ml.to about 75 mg/mL more preferably
from about 35 mg/ml. to about 65 mg/mL, and most preferably about 50 mg/mL.
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Unit Weight ng/ 120 ng Filling Mxture Wottle
Constituted Sob ng/nL Val ganciclovir HCl1 55. 15
5.515" 55.15" Povi done K30 2.00 0.200 2.00 Fumaric

WOARBH7ETH0 0. 200 2. 00 Sodi um Benzoate 1.00 OPEBHHPA0FHE63151

Sodi um Saccharin 0.25 0.025 0425 Mannitol

The non-hygroscopic organic acids in the present invention may be selected from a
wide variety of non-hygroscopic orgimic acids. Asset out above, hygroscopic organic
acids degrade the solid valganciclovir hydrochloride pharmaceutical dosage forms. A
non-hygroscopic organic acid will absorb less than 1% of water by We1ght at about 60-

75% relative huimidity at ambient temperatures.

In one embodiment, the non-hygroscopic organic acid is an amino acid, preferably
an amino acid carrying an additional carboxylic acid function such as glutamic acid or

adipic acid.

In another embodiment, the non-hygroscopic organic acid is selected from the
group consisting of fumaric acid, succinic acid, adipic acid. Preferably, the non-
hygroscopic organic acid is fumaric acid or succinic acid. More preferably, the non-

hyeroscopic organic acid is fumaric acid.

The non-hygroscopic organic acid is present in an amount sufficient to stabilize the
valganciclovir hydrochloride in the solid pharmaceutical dosage form. Valganciclovir
hydrochloride has a solubility of 70 mg/mL in water at 25°C at a pH of 7.0 and is freely
soluble under acidic conditions with a maximum solubility of greater than 200 mg/mL in
the pH range of 4-6. In general, the amount of non-hygroscopic organic acid will lower
the pH of the constituted valganciclovir hydrochloride solution to a pH of <3.8, and most
preferably to a pH of 3.0.

The solid pharmaceutical dosage form may optionally contain an effective amount
of a non-hygroscopic bulking agent. As set out above, hygroscopic bulking agents
degrade valganciclovir hydrochloride in solid pharmaceutical dosage forms. The
presence of the non-hygroscopic bulking agent makes the manufacturing process of
preparing the solid pharmaceutical dosage form easier and can provide desirable bulk and
sweetniess in the final product. The non-hygroscopic bulking agent in the present
invention may be selected from a wide variety of non-hygroscopic bulking agents. A
non-hygroscopic bulking agent will absorb less than 1% of water by weight at about 60- . .
75% relative humidity at ambient temperatures. In general, the non-hygroscopic bulking
agent is selected from the group consisting of mannitol and lactose. Preferably the non-

hygroscopic bulking agent is mannitol.

The non-hygroscopic bulking agent may be present in the solid pharmaceutical

' dosage form in an amount from about 10% to about 90%, preferably from about 30% to

about 70%, and more preferably from about 40% to about 60%, by weight of the total

composition.



57.80 5.780 57.80 Tutti-Frutti Flavor 1.80 0.180 1.80

Purified Water 0 91 nL Total 120 ngy 12. 000g 1. OOO

mL 5 1 Equivalent to 50 ng of val ganciclovir
WOrp@O7b4&e) on dry basis (HCL salt = MWV 390. 8§T/E8é‘§’é’0631°1

MV 354. 36) 2 Renoved during processing The

phar maceuti cal dosage forns of the present invention

c aln Ab&eﬂ%fr&?éhﬁ&lﬁfeﬁ%ﬂh@ rekdht h{i@nﬁ?ﬂm&tfbﬁt §ETatM. The solid
RIGHOEY T4 U Tt é\%me%%ﬁ%ﬂem&lﬁgﬁg‘%r EPRER inpopfiures
withes mdmannnial ancut@fipodiid¢d waer, af prokids aligyidnthronaceu i@
d%ga%§ T ARSI ERA 0! R83LP315 g of va@aﬁci%ﬁp}lrcﬁ'échloride i atotal

5 of 12 g of powder for constitution into a solution for oral administration. When
constituted, the volume of the solution is 100 mL. A quantity of 1 mL of the constituted
solution contains 55.15 mg of valganciclovir hydrochloride corresponding to SOVmg of
valganciclovir free base. The concentration of the valganciclovir, as free base, in the
constituted solution is 5.0%. The valganciclovir hydrochloride and the excipients are

10 solublein the aqueous vehicle. The powder blend may be manufactured by conventional
pharmaceutical processes including wet granulation. The product is preferably marketed

in amber glass bottles with child-resistant plastic screw caps.



In accordance with the present invention, the

foll owi ng exanples are provided to illustrate solid

and |iquid pharmaceutical dosage forns. Exanple 1 5 A
WOR8Mat 3on of val ganci cl ovir hydrochl ori de PCT/EP2007/063151

formul ations of Type |I and Tyge Il is set out bel ow

in Table 2. Table 2 Powder for Oral Sol ution -

Conpari son of Forrmul ati ons Thpgriedi ents Type | ng/ 250

ng (cgnstituted = 1 nl) T [l .n0/.120 .
(onsPieiER Conaotebn B R TR iy eridans Fyyder
FO1- 02 Val ganci cl ovi ranéi¢shnetethtedSobi¢ios5. 151 55. 15'
55.15" Citric Acid Anhydrous 9.50 Sodium-Citrate

Components Unit Weight Filling Mixture Constituted Soln
mg/120 mg g/bottle mg/mL
Valganciclovir HCI | 55.15° _ 5.515" 35.15°
Povidone K30 2.00 0.200 2.00
Fumaric Acid 2.00 0.200 2.00
Sodium Benzoate 1.00 0.100 1.00
Sodium Saccharin 0.25 ' 0.025 0.25
Mannitol 57.80 5.780 57.80
Tutti-Frutti Flavor 1.80 0.180 1.80
Purified Water < 0.91 mL
| Total 120 mg 12.000g 1.000 mL

s ! Equivalent to 50 mg of valganciclovir (as free base) on dry basis
(HCl salt = MW 390.83; Base = MW 354.36)

? Removed during processing

The pharmaceutical dosage forms of the present invention can be prepared
according to the examples set out below. The examples are presented for purposes of
10 demonstrating, but not limiting, the preparation of the compounds and compositions of

this invention,
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0. 40 Sodi um Benzoate 1.00 1.00 1.00 Funaric Acid

2.00 2.00 Povidone IC30 2.00 2.00 Sodi um Saccharin

0.25 0.25 0.25 Strawberry Flavor #E187196 5. 00
WOPMSIOTLI$ ut ti  Fl avor - #11900- 31 PCT/EP2007/063151

-0-

Examples

In accordance with the present invention, the following examples are provided to

illustrate solid and liquid pharmaceutical dosage forms.
Example 1

A comparisen of valganciclovir hydrochloride formulations of Type I and Type 1T is set

ottt below in Table 2.

Table 2
Powder for Oral Solution - Comparison of Formulations
Ingredients Typel ' - Type Il
mg/250 mg mg/120 mg
(constituted = 1 mkb) | (constituted = 1 mL)
Formulation Number JO5 F01-03 F01-02
Valganciclovir Hydrochloride | 55.15° 55.15" 55.15
Citric Acid Anhydrous 950 || -
Sodium Citrate ' 040 e e
Sodium Benzoate 1.00 1.00 1.00
Fumaric Acid | ------ 2.00 2.00
Povidone K30 | - 2.00 2.00
“Sodium Saccharin 0.25 0.25 0.25
Strawberry Flavor #E187196 (500 |- | -=ee-
Tutti-Frutti Flavor #11900-31 | ------ 1.80 1.80
Maltose, Crystalline 17870 |- | e
Mannitel ] ----- 57.80 57.80
Purified Water | - “ -
Total weight per mL 250.00 mg 120.00 mg | 120.00 mg
Bottle Fill Weight 15.00g . 1440g 12.00g
Amount of water to be added | 51 mL 109 mL 91 mL
Total Constituted Volume 60 mL 120 mL. 100 mL
Bottle: Type I amber glass 120 ml. 120 mL 120 mL

_1 Equivalen't to 50 mg of valganciclovir (as free base) on a dry basis
*Removed during processing '
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1.80 1.80 Maltose, Crystalline 178.70 Manni t ol

57.80 57.80 Purified Water Total weight per.niL

250. 00 ng 120.00 ng 120.00 ng Bottle Fill t
WORBISIGE734. 40g 12. 00g Amount of water to be 5@%@82007/9_63151

Total Constituted Vol une - 10-

Type I Formulations:

The following excipients were used to prepare the formulations of Type I. Citric
acid anhydrous was combined with sodium citrate to form the buffer system. to ensure an
acidic pH. The acidic pH helps stabilize valgancidovir since valganciclovir shows the
greatest stability in an aqueous solution at a pH value of about 3.8 or below. Sodium
benzoate was used as a preservative agent and sodium saccharin was used as an artificial
sweetening agent. Maltose, a crystalline disaccharide carbohydrate, was used as a bulking
agent (diluent) and to provide desirable mouth feel and sweetness. Strawberry flavor was

used as the flavor of the oral solution.

The following procedure was used for the preparation of the Type I, Formulation

JOS. In step 1, sodium citrate and sodium saccharin were screened separately and blended
with a portion of the crystalline maltose in a mixer. In step 2, the mixture from step 1
was blended with milled citric acid anhydrous and another portion of crystalline maltose,

- and strawberry flavor. In step 3, the blended material was screened and blended with
screened sodium benzoate and a portion of the crystalline maltose. In step 4, the
remainder of the crystalline maltose and valganciclovir hydrochloride was blended with
the blended material from step 2 and this blended material was then screened. The
blended material from step 3 was sandwiched between two layers of the screened material
from step 4 and mixed into the final blend. A quantity of 15 g of the final blend was filled
into each bottle and capped with the designated closure.

Example 2
Type II Formulations:

The reason for changing the formulation from Type I to Type Il and within Type IT
was to improve the stability profile of the solid pharmaceutical dosage form and the
constituted liquid pharmaceutical dosage form for oral administration. The differences
between the Type I and the Type I formulations are set out below.

Degradation was observed in the Type I formulation and was attributed to
valganciclovir hydrochloﬁde/citric acid interaction in the solid pharmaceutical dosage
form. Citric acid is a hygroscopic organic acid and appears to degrade valganciclovir
hydrochloride in the solid dosage form. Fumaric acid, a less hygroscopic organic acid,
was therefore selected to replace citric acid/sodium citrate in the Type II formulations.

Degradation was also observed in the Type I formulation and was attributed to
valganciclovir hydrochloride/maltose interaction in the constituted liquid pharmaceutical
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51 nL 60 nL 109 nL 120 niL 91 nL 100 nL Bottle: Type |
anber glass 120 nL 120 nL 120 nL 10 1Equivalent to
50 ng of valganciclovir (as free base) on a dry basis

WO20088757&d during processing WO PCT/EP2007/063151

2008/ 071573PCT/ EP20071063151 1110 - Type |
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In the present process, the active substance is preblended with Povidone K30,

" fumaric acid, and mannifol. Sodium benzoate and sodium saccharin were dissolved in

purified water which served as the granulation solution. The granulation is prepared in a
high shear mixer. The flavor is added to the dried and milled granulates during the final
blending to form the filling mixture. Development processing variables included with

- and without binder and its order of addition and the order of addition of sodium

benzeate and sodium saccharin.

The granulation was very weak without a binder and milling produced an excessive .
amount of fines. There was no difference between adding the binder (Povidone K30) asa
granulating solution or adding it dry. For processing ease, Povidone K30 was added dry.

Sodium benzoate and sodium saccharin were added to the final milled granulate as

dry powders as well as dissolved-in purified water prior to the granulating step. Chemical
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Two demonstration batches of valganciclovir powder for constitution were
prepared. The first demonstration batch (series 1) was-manufactured to evaluate the
manufacturing process at the 5 Kg scale. This batch was hand filled into bottles. No
significant issues were observed during the preparation of the batch. The second
demonstration batch (series 2) was manufactured to evaluate the manufacturing process
at the 17.25 Kg scale. The focus of the second batch was to evaluate the mechanical
bottle-filling step. The granulation, drying and blending steps for this demonstration
batch were successfully executed. Powder filling trials utilizing an auger filler were

successful. Bottle fill weight was maintained at all times throughout the entire study

without complications.

The valganciclovir powder manufacturing process optimization (batch size 30 Kg)
consisted of dry mixing, granulation solution addition, wet granulation, wet milling,
fluidized bed drying, dry milling, blending and bottle filling. A total of 9 development
batches were manufactured at production scale to optimize the parameters for each

manufacturing step for valganciclovir powder for constitution.



12 nonths 25C 609RH 99. 4% 2. 0% 100. 0% 1. 2% 18 nont hs
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Constituted Sol ution - Conparjgson of Stability Data
Formul ati on Type | Constituted Sol ution

Manufacturing Process:

Valganciclovir hydrochloride, mannitol (Parteck M200), Povidone K30, and
fumaric acid were placed in a high shear mixer/granulator and dry mixed. After dry
mixing, the granulating solution was added to the high shear granulator. The granulating
solution consisted of sodium benzoate, sodium saccharin, and purified water and was
prepared prior to the start of the dry mixing step. It is critical to transfer all of the
granulating solution to ensure 100% recovery of sodium benzoate in the final product.
From the granulator, the wet granulation was milled through a Fitzmill to improve
material flow and transferred to a fluid bed dryer. A comparison was made between
milling and not milling the wet granulation. From the dryer, the dried granulation was
milled through a Fitzmill. The granulation was then blended with premixed flavor. A
comparison was made between premixing the flavoring versus adding the flavor to the
blend directly. The powder blend was then bottle filled and packaged. Material additions
and transfers during the manufacturing process were performed via a vacuum transfer

system.

* The following process parameters were monitored and evaluated during the
development work. ,
Dry mix granulation (blend particle size distribution);
wet granulation [volume of water in granulation solution, solution addition rate (182-558

g/min)] to a granulation endpoint (time, Kw, visual); -

(c) fluid bed drying, [drying endpoint (LOD)]
dry milling at a speed of 1000-4500 rpm; _
final blending [final blend time (addition of flavor), 5-15 minutes, uniformity of dose
units, active pharmaceutical ingredient and preservative assays, sieve analysis, bulk and
tapped density};
bottle filling (auger speed, 400-800 rpm);
(g) flow determination; powder flow was assessed by evaluation of packing properties
through bulk density determination. The Carr Index (CI) values were used to evaluate
the flow of dry milled, final blend and bottle filling samples and were calculated using the

following equation;
CI = (Tap Density - Bulk Density x 100) / Tap Density

The CI values for dry milling samples ranged from 12.66 to 39.19.
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Type Il Constituted Sol ution Storage Conditions Assay
(% Label C aim valganciclovir Total Inpurities Assay
(% Label Caim valganciclovir Total Inpurities
WO RMIBIOTH3 100. 0% 1. 42% 102. 1% 1. 1% 1 nont h 5CPEYEEHP7/063151
1.69% 97.0% 1. 1% 2 nonths 5C189. 9% 2. 20% 98. 1% 1. 2% 3
nont hs 5C
Different particle size distribution profiles for dry milling were observed in all

batches, These results are attributed to the fact that the granulation processes were varied
in cach batch (i.e., granulation solution volume, addition time, delivery rate, feed rate,

discharge rate, etc.).
Observations:

Particle size distribution profiles of the final blend for batches #303 and #493 were
in good agreement with data from sieve analysis for the second demonstration batch.

" There were slightly more fine particles (<75u) in batches #303 and #493 compared to the
second demonstration batch. Water utilized in the granulation solation was in the range
of 2.7 to 3.45 Kg for both batches. Addition time of the granulation solution was in the
range of 4-5.5 minutes. Wet mass time was 1.5 to 2 minutes. Drying endpoint (LOD) of

sample port samples were in the range of 1.8 to 2.13%.

The CI values for final blend samples ranged from 17.44 to 33.80, indicating that
the flow behavior was fair to very poor. Batches #283, #293, and #473, which contained
larger amounts of 250 size particles, exhibited better flow than the batches containing

larger amounts of fine particles.

Within a batch, there was no significant difference between the flow of start, middle
or end for the bottle filling samples of batch #283 or #293. Slight differences in flow
property were observed between both batches. The CI values reinged from 19.10 to 24.18,
indicating fair flow property.

Analytical Assay Results:

All batches had acceptable content uniformity with %RSD (relative standard

deviation) values lower than the acceptance criteria of 5.0%.

The average analytical assay value for sodium benzoate in batch #293 was 85.5%,
which was within an acceptance criteria lirnit. Water rinsing of the sodium benzoate
container was not performed in this batch, which may have resulted in a loss of sodinm
benzoate. Therefore, a rinsing step is necessary to ensure complete transfer of sodium

benzoate,

Batches #303 and #323 used 1.7 Kg of water to prepare the granulation solution.
Both batches produced had low levels of sodium benzoate. This may have resulted from

an insufficient amount of water t¢ dissolve the sodium benzoate. Therefore, alarger
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dry m X procedure, mannitol (Parteck M200), povidone
K30, fumaric acid powder, and val ganciclovir
hydrochl ori de were charged to a PVMA 65 granul at or and
dry 20 mxed for 7 mnutes at an inpeller speed of
200 50 rpm and chopper speed of 1000 50 rpm For

sol ution addition and wet granul ation, a total of
3.45 Kg of water (granulation solution and rinse) is
required for the granul ati on process. The granul ati on
solution is to be added to the PVA 65 for 4 0.5

m nutes at an inpeller speed of 200 50 rpm and
chopper speed of 1000 50 rpm The wet mass shoul d be
m xed for an 25 additional 1 0.5 mnutes at the sane
i mpel l er and chopper settings. Wet mlling is not
required. For drying, the granulation fromthe
PMA 65 was then charged to a fluid bed dryer and
dried to an LOD of 1.3 to 3.0%with a target of
2.25% The target product tenperature is 50C
(acceptabl e range 48C to 52C). For mlling, the dried
granules 30 were mlled through a Fitzm Il at a speed
of -2400 50 rpm using a #0 plate with knives
forward. For blending, a flavor pre-mx is not
required. The mlled granules are to be blended with
the Tutti Frutti flavor in a 3 Cu ft tote bin bl ender
for 10 mnutes at a setting of 10 rpm An All-Fill
Powder Filling Machine was used to fill the product
into the bottles with an auger speed of 450 rpm and
dri bbl e speed of 100 rpm WO _
20081071573PCT/ EP2007/ 063151 - 17 - -~ Atotal of
three registration batches (batches #024, #034 and
#044) were manufactured at production scale (30 Kg)
to eval uate the paraneters established for each

manuf acturing step of val ganciclovir powder for
constitution. The bulk and tap densities of the fina
bl ends for batches #024, 034densities of the fina

bl ends for batches #024, 034 5 and 044 were simlar.
Al'l batches exhibited fair to poor flow properties
for the final blend (Carr Index values 21.79 to

' 31. 46). Anal ytical assay results for

val ganci cl ovir and sodi um benzoate for batches #024,



successful | y manufactured using process paraneters
establi shed from devel opnental 15 batches. Al three
bat ches met acceptance crijfgeria limts. |n-process
and anal ytical data collected indicated that the
manuf acturing process is well controlled and able to
provi de consistent produgiajgyal ity in accordance with
current GW standards. Efficacy of Preservative: The
consti tuted solution cont ai ns sodi um benzoate in a

ent.ration of % 2 lon
SPhf P Shtical fohadionddn pah et eUon aber b ve
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acceptabl e antimcrobial efficacy will be present
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been presented by way of exanple. 19 C ains 1.
A solid pharmaceutical dosage formfor oral
adm nistration, after being constituted in water,
conpri si ng: (a) a therapeutically effective
anmount of val ganciclovir hydrochl oride; and (b)
fumaric acid present in an anount sufficient to
stabilize the val ganciclovir hydrochloride in a
predet er mi ned anount of water. 2. The solid
dosage formaccording to claim1, wherein
val ganci clovir hydrochloride is present in an anpunt
from about 10%to about 90% by wei ght of the total
conposi tion.



3. The solid dosage form according to claiml1,
wherein the fumaric acid is present in an
ted solution of

to a pH of about 3.8 or
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Unit Wi ght

"5, 15 POl done K3p 200

Actd—206—Sodi umBettzoate—10660—Sodium
a$¢¢mﬂ)ﬁm¥mﬁﬁﬁnltol 57.80 Tutti-&26tti Fl avor
Mannitol 57.80
Tutti-Frutti Flavor 1.80

"Equivalent to 50 mg of valganciclovir (as free base) on a dry basis.



"Equi valent to 50 ng of valganciclovir (as free base)
on a dry basis. 21 9. Use of the dosage forns
according to clainms 1 to for the manufacture of a
medi canment for the treatne of herpes sinplex virus
and cytonegal ovirus nedi ated di seases.

9. Use of the dosage forms according to claims 1 to 8 for the manufacture of a
medicament for the treatment of herpes simplex virus and cytomegalovirus mediated
discases.



