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Al A the ﬁe&e@o}ﬁnéﬁ‘ﬁbf HA 8ral liquid product. Short-term stability data indicated

that liquid dosage forms are unstable for the anticipated shelf life of the product. Efforts

therefore focused on powder dosage forms, for later constitution with water, to provide a
reasonable shelf life for valganciclovir hydrochloride and the resulting (constituted)
liquid dosage form. To improve the stability profile and manufacturability of the powder
dosage form and the stability profile of the constituted liquid dosage form, the
formulation procedure was changed from a dry mix granulation to a wet mix

granulation.
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Because val ganci clovir hydrochloride is readily
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pr es€hé piegenalinventioim hlss pfdvides @ solid or the liquid dosage form for use in

the therapy of herpes simplex or cytomegalovirus mediated diseases.

The present invention still further provides a method for preparing a solid
pharmaceutical dosage form for oral administration, after being constituted in water,
comprising admixing (a) a therapeutically effective amount of valganciclovir
hydrochloride; and (b) a non-hygroscopic organic acid present in an amount sufficient to

stabilize the valganciclovir hydrochloride in a predetermined amount of water.

The solid pharmaceutical dosage forms for oral administration, after being
constituted in water, have the advantage of being able to provide the patient with the
appropriate dosage level. For example, while valganciclovir hydrochloride is available as a
450 mg tablet for oral administration, liquid dosage forms may be prepared in a wide

variety of concentration levels. A preferred liquid dosage form may be prepared at 50
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stabilize the val ganciclovir hydrochloride in a
predet erm ned anount of water. The solid
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after being 30 constituted in water, have the
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pharmaceutical dosage form for oral administration. The amount of water can vary
widely depending upon the desired concentration of the valganciclovir hydrochloride in
the aqueous solution. The desired concentration of the valganciclovir hydrochloride in
the aqueous solution may depend upon such factors as the particular subject being

treated, the disease being treated, the length of time of the treatment, and the like.

The term "subject” includes humans, non-human mammals (such as dogs, cats,
rabbits, cattle, horses, sheep, goats, swine, and deer) and non-mammals such as birds, fish
and the like. Preferably the subject is a human or non-human mammal, and more

preferably the subject is a human.
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structure of valganciclovir hydrochloride is set out below:

The solubility of valganciclovir hydrochloride (active pharmaceutical ingredient,
API) in aqueous solution is pH dependent. Valganciclovir hydrochloride is a polar
hydrophilic compound with a solubility of 70 mg/mL in water at 25°C at a pH of 7.0 and
an n-octanol/water partition coefficient of 0.0095 at pH 7.0. The pKa for valganciclovir
hydrochloride is 7.6. Valganciclovir hydrochloride is freely soluble under acidic
conditions with a maximum solubility of greater than 200 mg/mL in the pH range of 4-
6in the pH range of 4-6. The stability of valganciclovir hydrochloride is greatest at a pH <
3.8.
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ki dney, heart, and ki dney-pancreas transpl antation.
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In general, the amount of valganciclovir hydrochloride present in the solid
pharmaceutical dosage form may range from about 10% to about 90%, preferably from
about 25% to about 75%, more preferably from about 35% to about 60% and most
preferably about 46%, by weight of the total composition.

In general, the liquid pharmaceutical dosage forms, which can be constituted from
the solid pharmaceutical dosage forms using a predetermined amount of water, may be
prepared at valganciclovir (as free base) concentration levels of from about 10 mg/mL to
about 90 mg/mL, 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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gen e"fﬁ’é noﬁ ﬂ?%}g EF,I o&%mi{l Qél@ A Es%hpﬁll' dn Cfﬂ%ifnq g,%lfl( gfehfjt% stabilize the

present I n ar na utlca sage orm may

V@dw@wﬁqvmhygmﬂorm% 1%% L) @ba@@%au flesaapiogms Wélrgﬁncwlovu
ﬂﬁﬁa&hl&ﬁafe h 23BRWIltY 9PG0 AR/ BLRI RheF ALlSyChf » Qﬂqlﬂanaa%reely

bou GOW and nost eferabl out. 4
sl DR R K L ong gcbmarig ﬁgweqfaﬁreatﬁrﬁﬁgn 200 mg/mLin
theqpH chngb af 4C énibéneedl, o amgent of - hydhowhpic angané acid will lower
&%’}ﬁl b% tlﬂg %gn 1&1%@21 Vé.l aenc‘?’c%vugh)%@ggh'?@?&:%t u%%ln tg %rsgr%f]g%<3 8, and most
orns usi ng

pﬁé@dﬂ@d)aPHV§BéhnC|CIOV|r (as free base)
concentration | evels of fromabout 10 ng/nL to about

90 n@ﬁ@%lldﬁfhﬁfﬁﬁ&ml&’al tiBQa ahathagep t‘i@{aﬂg c@ﬂaﬁbﬁ%fff:z&ve amount
/nL nnre pre rably g§fron1about 3

9 Bgr%c/oﬁtc Elg Agsat- ©f eptAh Oye Sﬁ?tscqi’@c WE AZERES
&égﬂﬁdeﬁvﬁllg&ﬁaalBG}' hﬁ?ﬁ)@@ﬂﬁhﬁ@ ﬁﬂ;ﬁ)lld phﬁrrf[:!ftﬁuﬁm dbyage ﬂﬁ?ﬁp{l“hfc:j
n S . Nn e esen | | oNn M sel ecte
Pl B (iR R o B PR ash BB Qe B MRt BT S8 of
p&psmﬂg tgtsolib plvamahgugicekbopiedonn gasiirand gei g viteglesidble bulk and
Ly 8l iny #h ARG OYRE n WSS 0lBlc R AR AP b

OS& e 1orns.
1nvent10n 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.
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non- hygroscopi c organic acid wll absorb less than 1%
of water by weight at about 60 5 75% relative humdity

wa@eooasisent tenperatures. In one enbodi ment, tPEI/EP2007/063151

non- hygroscopic organic acid is an am no acid,

preferably an am no acid carrying an additiona

carb .
adi p{ig%&t& d&‘%ﬁoéﬁ%@kbf’tﬂ ﬁge%%tqﬁv 18{1 %nge{: oG he‘i"ag'fe 1. Tl?e solid
planagentisslodnsigs form den @akasinednistyaten Batpsavder, ovhiethie congituted

QJEtH W r&RRS bt dd i Afntfoy Eﬁflﬁ@d @fte o Ef{ﬁfqderﬁ 15 B8 h Hiarmaceutlcal
adi pic acid. Preferably, the _non- Yfzi{groscoplc or

agsage fogmy J}lﬂﬁlbioglea“@in&mbsrab@ﬂﬁé Phe &b Encigovis hydroc foride in a total
of Ef esafdvider fdi%oﬂﬂﬁlutlchy BE®S CaIRii6n VrPadliadmagis@atich. When

L B Somn gt e P & ERnE RGRRIG T e consiituted

st ianaintdiovHy. 1 hygrod shiRarcidieyin ydy dehleide aprresponding to 50 mg of

Qzﬁ% K ?ﬂ i %adaﬂé; gﬁ%g%g}&bﬁ}tloy %k g]%ﬂ%]@ﬁh&)’l n{r_lr ]a§ free base 1n the
Q@@tlmte%SOélHl%T is 9,060 .a Hee Yaégaﬂﬁlégw hydgsichisride @n@léhre ﬁ‘éfélipmnés are

saete b @lesdqw:du@ V@meiex ity B%v%@érqﬁéﬂd' rhxy 134 mgﬁ@ﬁ&tefedtﬁmnvemmal
enera

200 ny/ nli

aﬁ?ewaﬂaﬁcq%%eﬁﬁg LV%%%W%O%J%F Rt opdierabiymarketed
pHnebertohss Barisd with tigid - waisganplasticaeiciv dapslr ochl or i de
solution to a pH of <3.8, and nost preferably to a pH
of 3.0. 20 The solid pharnmaceutical dosage form may
optionally contain an effective amount of a
non- hygroscopi ¢ bul ki ng agent. As set out above,
hygroscopi ¢ bul ki ng agents degrade val gancicl ovir
hydrochl oride in solid pharmaceutical dosage forns.
The presence of the non-hygroscopic bul ki ng agent
makes the manufacturing process of preparing the
solid pharnaceutical dosage form easier and can
provi de desirable bul k and 25 sweetness in the fina
product. The non-hygroscopi c bul king agent in the
present invention may be selected froma w de variety
of non-hygroscopi ¢ bul king agents. A non-hygroscopic
bul ki ng agent will absorb I ess than 1% of water by
wei ght at about 60- 75% relative humdity at amnbient
tenperatures. In general, the non-hygroscopic bul ki ng
agent is selected fromthe group consisting of
manni tol and | actose. Preferably the non- 30
hygr oscopi ¢ bul king agent is mannitol. The
non- hygroscopi ¢ bul ki ng agent nay be present in the
solid pharnaceutical dosage formin an anount from
about 10% to about 90% preferably from about 30%to
about 70% and nore preferably from about 40%to about
60% by weight of the total
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conposi tion.

preferred enbodi nent of the present
wo@eisiomsTabl e 1. The solid pharmaceuti cal
adm nistration is a pgwder,

for oral
constituted w
wat er
form The bottl

th a predeterm

to provide a liquid Hﬁ%

aboHe s

e contains

WD 2008/ 071573 PCT/ EP2007/ 063151

which is

-7 A
i nvention is set
doSRCBEPIINTIV63151

ed anmount of purified

ceuti cal
515 g of

dosage

val garRhashasguticH y@nshsitioniod &/ alganeiclowir &l ydgochforide ag Pofvder
powder for constitutiopqidynQi@tddhidgn for ora

adnm ni strati on.

When constitu

ted, the volune

solution is 100 nmL. A quantity of 1 nL of the

constituted

éﬁ#%ﬁﬂ@pélovir

val ganci cl ovi r,
solution is 5. (

(ad

sol ution contains 55.15 ng of

of the

50 M

?%B%&Gggé The

9110 @@ base,

% Thp valnanrl

or ecnnndlnn to

\ddling MGt o of

|$lb(5the constit

OV I hydrnrhl

C{Dﬂgﬁuted Soln
il

ori de _and

VRlgarsidlo vl Bt s

ééé 10 soluble

it he aqueous

| e.

PHAJIPRRET ble
phar maceuti cal

o geay be manufa
processes incl

q;yypd py conve
ding wet granul

ngbgnm
tion

EW@arp‘% Aeidct

i s | gradF

erably mark

A ¥® in anber

g288s

odit
2008/ 071573 PCl

T Sengba i

] fFresistant
[/ EP2007/ 063151

i . ‘dc SCrew ca
8 Table 1

D%.00 WO

&P@umaiaédtairi@al

@bﬁbosition of

Fa)

\Q@@%nC|CIOV|r

0.25

h-oride—s
e s oni

i woet Clllu A\
3W§pght Filling

W t~tuted—Sotu

xture Constit

5

SoltnFrung FE20r

EE 108 C15

g 1g¥0bot t1 e ng/ m

15 Poavi dona K2

0.184l ganci cl ovi

')nnn')nn')n

r 1.81C1

PO WOkt a2

xS LIA"A AN %AYA0LA"] T\J

00 0.200 2.00

2= UVU V. L UVJU [

Sodi um Benzoat e

XY

DothO0 1. 00 Sogq
57.80 5 780 57,

lilgomipaccharin 0.

80 Tutti-Frutt

P5002025 0. 25

i Flavor 1.80 0

MaoiiLol
180 -1.80

PRquitilad Va0 erg & valgAnQdlovit (as free base) on dry basis
(HCl salt = MW 390.83; Base = MW 354.36)

2 . .
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

demonstrating, but not limiting, the preparation of the compounds and compositions of

this invention.




Total 120 ng 12.000g 1.000 mL 5 1 Equivalent to 50 ng
of valganciclovir (as free base) on dry basis (HC

WG 2008/015K4/N 390. 83; Base = MN 354. 36) 2 RenpvedPdUEPI997/063151
processi ng The pharnaceutical_%qsage forms of the
present invention can be prepared according to the
exanpl es set out below Th | es are presented for
pur poses of 10 dennnstratiﬁ%%ﬁﬁgg not limting, the
preparation of the conpounds and conpositions of this
i nveht acsprdang Wit 8yeprasrEin POt ioBPYed7 @B g s1amples are provided to

meanRk 8slid 404 RRGPpRARMRMh YA BRASENt | Nnvention,
the followi ng exanples are provided to illustrate

oliqr nd |iquid pharmaceutical dosage forns. Exanple
EEE%EﬁrCOHDaFiSOH of val ganci cl ovir hydrochl ori de
formul ati ons of Type | and Type Il is set out bel ow

[ - - Fyif I j - -
5o Rl ot AR RV S le Rl tBuhl Sbet apd Typp i e
ooy eEov igladg 220 ng  (constituted = 1 nL) (constituted

=1 nm) Formulation Nunber JO5 FO1l-03 FO1-02

Val ganci cl ovir Hydrochl ori deragR.715 55.15 55.15 Citric

0. 40 -~ - PO 07 Qs So i SoTE 00 KOOI B
_E%%%ﬁi% Acid—--e-o-- ZQ%Q i.OO PovidﬁyeI§30 ------
#1200  Sodi um Sa¢cREFin 0.25 0.25R5.125

mg/250 mg mg/120 mg

(constituted = 1 mL) | (constituted = 1 mL)
Formulation Number JO5 F01-03 F01-02
Valganciclovir Hydrochloride | 55.15° 55.15° 55.15°
Citric Acid Anhydrous 950 | e | -
Sodium Citrate O e
Sodium Benzoate 1.00 1.00 1.00
FumaricAcd | --—-- 2.00 2.00
PovidoneK30 | --—-- 2.00 2.00
Sodium Saccharin 0.25 0.25 0.25
Strawberry Flavor #£187196 | 5.00 | === | ------
Tutti-Frutti Flavor #11900-31 | ------ 1.80 1.80
Maltose, Crystalline 178770 | e | e
Mannitol | --——-- 57.80 57.80
Purified Water |« - -
Total weight per mL 250.00 mg 120.00 mg | 120.00 mg
Bottle Fill Weight 15.00g 14.40¢ 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.

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

2 . .
Removed during processing




10

15

20

25

30

Strawberry Fl avor #E187196 5.00 ------ ------

Tutti-Frutti Flavor #11900-31 ------ 1.80 1.80
worioBozBs73 Crystalline 178.70 ------- ------- MeCIIEP2907/063151
------ 57.80 57.80 Purified er -------- 2 weight

per mL 250.00 ng 120.00 ng 120.00 ng Bottle Fill

Wi g 1409 12.00g Amount of water to be

addegﬁﬁaﬁnggl%&%%nf 91 nL Total Constituted Vol une 60

nmL 120 nL 100 nL Bottle: Type |I anber glass 120 niL

120 Fhe fpHowing exoipEgts weik erd to praeraigederndniérmef dives/|. rCitric

L@ ah K @oﬁ%a\%%)cggﬂn&d%lgl Qﬂ%ﬁp rﬁ/cg%até@()?@/ igggliégb'ﬁﬂfe?g stem to ensure an
¢ g

feigig PRl T asi PI%E‘@‘%IS&WZ@W SWLITPITSHE v ﬁl@l%%ﬁ%vs the

greetearselbﬂhe irf & iqileais @Jﬂlﬁtlc@lf at‘ﬁ){ﬂf‘vdlue &l dboutc3.8d€ below. Sodlum

Eeq,z ate was u\/\%fﬁls ta (Preservag%e a%ent andd s&H{Hn(l: 's_%ct: rlen \tgz(l)s Jd;eé as z}_li art1ﬁc1al

metepfsmg @enﬂ iMeltasal agrayﬂtatlhh@dm%dsarmam&lg@mﬂ wamwed as a bulking

SARLRLRR, PrdRE Bl ARl SURRIC il RaRaZREARLS. Bk Bavor vas

R&‘@laéélé‘cﬂaé@rﬁftb?@%ﬁﬁml@lve agent and sodi um saccharin

was used as an artificial sweetening agent. Maltose,

a crysé filbi pib&e@l@(:‘d'\@ﬁd wled earthopiyghation ofae TYpet R$malation

Rhuh 9@343@ ks P aRlf SO Bh PR, B85 30l St g blendea
aih talperfidravicthe ofystalime anadossml aumixen. I_ﬂl%p'm ehd mlixdtonsi frogm step 1
91918 td Wﬁljl@%‘ijtrlc%{sldtaﬁﬁicﬂro %{c{aﬁﬂo%er rtturheof ¥gs%%hne maltose,

ormJ umctaean

gk gravberrywere. desee ﬁeﬂleé)éfwalp@mteyﬂaéwas sresnedand blendedgwith

&%e%@ roﬁﬁmtﬂeﬁz&&é/ %@i bb@i%n@'tﬁ&% tzilId"ncﬁmH]t?sﬁr In .lst@p 31@p
ended wi

{eln%a[n? rgé ﬁ}eur e ]ér?m lt%lgﬁ &ng H%(a LHHC %Véq,lﬂdé?]ché?rlc{g was%qended with

ﬂfeyﬂérmleh lnmerm hbﬁsaep 2 amdlthsd blandedrm pefidlamd thenl sﬁreeh@p The
cre ned an bIe

?%]g é %trelél g(gal e%%b\gaﬁ ZS%%&V&élC er%iob eeg rthI We%sfo f(:j screened material
ﬁpgnsatai 4 amemireed tiotoehe fimaldlang. 43 qltdnety ofdived afdles ﬁl@ﬂ bteind was filled

frltdf §%c?'ﬂo‘tﬂilaeaﬂﬁaéahﬁéﬁwﬁﬁ‘ﬁlch?és@ﬁ‘.%Ji EloQykr hydrochloride
was

ended w t
Example 2
Type II Formulations:

The reason for changing the formulation from Type I to Type II and within Type II
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 II formulations are set out below.

Degradation was observed in the Type I formulation and was attributed to
valganciclovir hydrochloride/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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the bl ended material fromstep 2 and this bl ended
mat eri al was then screened. The blended material from

W@ @p/03I5is sandwi ched between two | ayers of tPE&I/EP2007/063151

screened material fromstep 4, and mxed into the
final blend. A quantity of 15 g of the final blend was

' ' h | it h.t I
Soerefrndy! BLafRERabh, £180% 4RREEF: Wb Weniaiovir
Iydroehdaidminftbe liginidigbazg ferve Moktasel versirepaded dnmappétol. apolyhydric
J¥Bo1 | Whigl didM Je DEd1e BY B dedoraddBSn bOvAIRERMSirit8rochloride.
stabilit rofile of the Solid pharnaceutical dosage ]
P%Ylﬁ?réfnlég/q Iyinyépyreolideng) eepsiapdert 3 agHadsrand wafes 4p a granulating

H@Sid@@ cﬁ@%&i&ﬁaﬂ{f%tu%ﬂ@&ﬁciﬁ Iﬁt’ﬂn} iﬁ’ﬂ}}:y ﬁb&etlodti \_f/ét effulf®n process.
t e t he e an t he e .Or atl ons r
B ISRy or BE ek Sate i fRSsisbutidaipl R Bt fop
ppattieabt tie fAlng: masuratof thedipped] foomulagibgaioite Foatiiflavor replaced
l.ar i del.citri i i ONT i
Y AVRENROOR L blopS R Ao RRAEHERT ThErd Syl bf powder per
hoige sBesi E00T a0l & Faema sian Japgoar §). (o |41z absmulation FO1-03
R g] qmF: h%g?yéﬂo sé’tpréllaMQE fegﬂﬂu@{gioq%&%,tp Ingmgl?Atio% mggzg(gype 1D), was
u | 1 d, SS SCOopl | 1 d,
thea derrersst & iz-&ig é%%@av marerlé%ﬁ%ée witpe Pettgg%sﬁelgl&gawffw
codstiit®ni N the Type ||l fornul ations. Degradation was
al so observed in the Type | fornulation and was

E%tnﬁ':h?%t ed to val ganci cl ovir hydrochl ori de/ mal t ose

tion in the constituted |iquid pharmaceutical
Mon2Gosyr0zIB393sPoT/IEpR00 p/08R161s - 11 dosage form for
oral adm nistration. Mltose appears to degrade

val gaRehabPMahu B PERURY didRal TygeNGoilnh @ibiich FRSRAARILY based on a

form Mltose was repl aced. by mannitol, a poly ric ,
diyRomester mikiEh (apep ORGP vilhd ke BRI tg% H%‘f’ properties
Uﬁﬂhlg aingl pﬂlvﬂiéir fniilﬂ yvgﬂ‘eCfﬁhlﬂld)t‘d ldea(rjl sufgﬁvﬁtdﬁﬂ%?ﬂﬁg@riate pgrformance. By
ol yvi n rrolidone) was.a s. a binder and. water
% L N PO o PE hoalRiS SE R B Pl TRt AR GHRLE
prpoees Sin@momnderyiahyatgancick vivelS0 gratabletstutdize pr opesss wet
ﬁufagélﬁ ggcfé)%/gs' WAt Bévid t%%bt afsgﬁ@ﬁﬂhéi, {}Hp}t)ﬂ%rc&g @%@ft:dhaes the basis for

onsi ¢ i ncrease flow properties of ]
fhelprerfgatianeiihesadid phaemasegtcal dosage fimafor gpnstitution with a

Prétibterdrinéll kinohayOKatkepl aced strawberry flavor in the
proposed nmarket formulation. The total weight of

powder . per bottle chan edfromlS.O%) .. For. atjon
705 [rp@rasmt et TioAcve syt RProetied S5 Hoory S0
fun)aricldeel, pnd posedolnsok®in barauteahd sodiwel gbdharin were dissolved in
-aud at.i E01- . . ‘ﬁ . .
P S SR 02 OBl ST OG5 8RB e
Bighkheng migereffhedlavor 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

benzoate 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) as a

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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constitution.
[
W@ Roosiozesls Type |
dry powder m xt
exci pi ents,

Exanpl e 3 Manufacturing Process for Type
Formul ati ons 15 The batch manufactured for the

formul ation was initially basedr/amoaz/o63151

ure.

Upon refor
the flow propertie

lation with different
“of the final

powder

analys'iE' f6r é’&i‘i@mfb@ﬁ'ﬂ)%té a‘?ldtl% doRHt ﬁhl@éﬂ%ﬂ% hBled BRI ﬂ%k@r%lon of the

performance

y
preserippisdh i (B sPptiemand grayla

t.abl ts uti.li

dry somnh PHOMEIR

usi n

o R Bra bR B Be e

g met aranulatlon

the f

PoWeeis Wtvshigh r%lr yoixer
resultddRraO¥RED (RlH6e sféﬁﬂﬂﬁfd’ekfﬁhof{)%fgﬁélpﬂeﬁérea\/dv% o#209%Addition of

ranu

A Bt Sa BR s

elp

criticab® 1tifse thagiasuhong sdlindorpecapanatthomughlytwith spditidn of purified

water p&?sé%(fﬁ%éﬁa%glltatgfg ‘?ﬁﬁ &elf 5}{ a'ﬁ] off ?ﬂe ﬁ% th%%

anoun

eter

of ‘wat er

b&ﬁkb@n wth a

e pr esent process,

the active substance is preblended wi t h Povi done K30,

Exampladari ¢ aci d,
StabilS@BRBRA%I N wer e

served as the granul ati on sol ution.

BREG Pl ErsbrehTrad

in Tatiid & (edipogydeofof OOIIBtlhl'tmnf) lahdl iTablert (x4 comatitubelselapmenType 11

povafl 8S5RL DR, EL L GBS ACSM huy 0

and mannitol.

di ssolved in

ear

25 purified water which

SR Do Lanaiipe 8

recovew df valganpisloryand agegns otiiotahning peidticsr i n.
granul ation was very weak wi thout a binder and mlling

produced an exc

2 or andPaEe ﬁt‘g“@sﬂui%

essi ve

B
Bieng

dln he bi nde
Ogav&rlﬁ%}l P

Povi done K30 was added drv

of fines.

Stepigt

i.s adde

30 The

There was no

ty Rglp

Sodi um

Sodi um benzoat e and sodi um

The granulation is
vor

of lﬂglaﬂo%zpre presented
bl pder

i on of

vi_ done K30) as

nrocessi hﬂ ease
4 <

OGS

Formylationyat'e and sqc

mlled granul atle

LA~

as

GO — G oo

dr\/ nn\l\rlprc as wel |

L d ol REVEPhal

as dissol ve

StorageCqpditiMsed wat
Chem cal WO 200
anal ysis for sad
uni formty showet

éﬁ“ﬁ?lor to thdo
&/%QLalb'éY@laRﬁ}Sl'/ ERAQOM (€63

and its content

Pn1benzoate

gPWE?OWﬁcorporatlon of

5ﬂanulat

195% LabdClaim)

fﬁ@ystep

V@lﬁ%nciclovir

Total

Impurities

InitialPT €SErvati ve in
powders with a

T@oUbE sol uti on end graf

hi gh shear m x

er resul

gbaTeNng the

ed in a YRSD

1.1%

12 mopthsy 22t (Ap87thin

Pd%evi at i on

28 t he pi

d9@P%at i ve of

1.2%

18 moﬁﬂlfé’zs’*’@f&%lﬂ{‘ Y
wder bl end cr

198 g% Yy bUUI UTTT
eat ed unaccept

Q&y(yg oate i

abl e vari abi

IIE) O%HS TI lldl
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1.3%
)

24 mO@thSt25c€1460%<RH i

96 Y% e granm

atidfg sol ut

il@h9%ont ai ner

1.4%

4 b PPl SN -
L1or ouygiimmy W tl
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water to assure the quantitative transfer of all of

t he sodi um benzoate. Exanple 4 Stability Batches
w@e@Bioristy data of representative |ots of TypePCT/APIO7/063151

Type Il formulations are presented 10 in Table 3 (as

powder for constitution) and Table 4 (as constituted

solution). Type Il powdespij@nd Type |1 constituted

o SRS e PR AL bl ™

Ut es- a 2 Dn\nrlnr or :\I Sol ution

Formu%gﬂﬁar i son Fg?’p%;%"d} %tﬁffﬁ%}mon For w%?%cef?ﬁﬁléu@ Solution

Powder r e—CondttipnsAssayTot
Storagge s? aydltf%]%,al %é}o abel CI a| g&qurl ti e%slg % Label C @forﬁl
| npurities |allgbhel&ilahgvi rinvalrg@aci gl(GLabel Chiirh) al| Impurities

100. 4% 1. 49 ‘flqé(ﬂ% 1, 1% |12 nont hs 25Vg£ggggoﬁlélv- 9. 49

2.0% 100. 09 m) nt hs 25C 60%RHl % 100. 0%

(=)

Initiall. 3% 24 nopt®E025C 60%RH B&EB% 4. 3%1DR1TO% 1. 4% |19 %

\AD ’)an/ n71’—_\7'2 D("T/ EP2007/ Ne21 51 12 TQI"\| e /|
L mogdh 067 Lt ed| S0P Gt on - rrEg%son of| %&b | i ty Datdl?
2 momiths 5 at i on| 3§ p% | Const ift2ee@d Sol utliggnaaype 1 12%

Constituted inln‘lnn ‘ it
3 moplds 3 Tot al | {96 1M e(j ai nlggt]aﬁﬁﬁqﬁiqi O L abel Cljh%—

Impurities valganciclovir valganciclovir [nitial
100.0% 1.42% 102. 1% 1.1% 1 nonth 5C 99. 9% 1. 69% 97. 0%

Procels Oppiization:hs 5C 99. 9% 2. 20% 98. 1% 1. 2% 3 nonths 5C
Not avail able Not avail able 99.2% 1. 3%

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.
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Process Optim zation: 5 Two denonstration batches of
val ganci cl ovir powder for constitution were prepared.

wWab@soi¥ssy denonstration batch (series 1) was PCT/EP2007/063151

manuf actured to evaluate the ppnufacturing process at
the 5 Kg scale. This batch was hand filled into

bot t | cant issues were observed during
t he %@glﬁ%’ré% 1n§f99<#es% he batch. The second

denonstration batch (series 2) was manufactured to

eval Malgenddevimbydipeldeids, mpnpite@aseadoMapOy Revidmelsikgnd

RGRrR acithRerk %@dé@d 2f a KiBR %R ARt RNat¥Ren d &yeNiRbdl aAf%er dry
t he nmechani c

tle-fil t egraulat
By p&gh %ﬁranblagﬂa ﬁ(ﬁ@ﬂ%& @&a%é % fhed! l%be%ﬁfs%re% algf, The granulating
b tdn Ws@teﬁuife(&ﬁﬁiﬁlbﬂdnyoﬁeg eﬁdihﬁﬂsaccﬂ’mvﬁe:[ncf pdriﬂeﬂg)vater and was

t%%:%)?r:ea p]nor } éle sga\ﬁtt JF tﬁfl:’l 4! 1x.%n Iz s?%) q 1L} cr1f1f;zﬁ ¢§ ?ran sfer all of the

gianolaghg suluitld’retoemsuneel OQ%deovew ¢ftvodiv ncbenzb atc a ﬂr@rfmal educt.
ﬁzﬁn Yl%' Qrﬂﬁétsl(’ Ql‘fé 5&/ Mﬁﬁtl é’%rﬂﬁfé&' E}h%g%}Pg@ﬁ%ﬁgl to improve

Otlm atl on atc consi s
mafﬁrﬁbﬂmg B treatferesed t@cﬂ fl}?clii éﬁd VAT -t A 6PMPHion was made between

ghiEnRY hAd h@ﬂllmné\@g thwelé g@gﬂaluf)h ]lCJFlfﬂlrﬂ aid &9& dlrewriag, adlﬁlyauon was
| N 0 e fillin
et Bneha sl BE edbubiiGin s et Pl ded WBﬁ@H%’E’E‘F%ﬂaVOY A

saap&isbo vmptnadb betvxtehle ppatiaimgitle: Saviooing @acts adding the flavor to the

FEAM AR 598 810 PLOBOSLAL B BPABLe Py o

Mechurazstersdimeg theoragidactival gprredss Woke perfieymied gl laortwan transfer
fapjtol (Parteck M200), Povidone K30, and fumaric
acid were placed in a high shear mxer/granul ator and

et TheGiov ey EaDhSE Ve AN G dnchprglodeed duting e

Géx&tﬂplrr&tnt morie sol ution consi sted of SOdI um benzoat e,
i um sac urified.water and was prepared
bR RIS e BB A SO BhRE STep e P
et graimahticrol vofemes bfawater ih godnuldton sghudion| stlutig sllitinn @ee (182-558
1&/%15% %Hr?élﬁﬁa@idne&lﬁ anl’é 'Mé@a’?enzoate in the
d granu

uct Fro 1 ato t he wet
granul ation was, m| | ed through a Fitzmll to inprove

nat efd ALid peshdrying. kdrvng erdnosdt O£ 1 ui d bed dr yer. A

e8/TRAkd SAR mgd BﬁHE)OkXESO :10 mlling and not mlling
he dri

Egagﬁ!\é%gﬂ%o[ﬁna}a IFlFé dlrl?hotrng?ejfg(ﬁ ée)rl:? t1§ mlthes .H]?éformlty of dose

gnian aétakipbarmesu tidag m gbddemd @dd yrdservptienmssags sfevamodysisfbulk and

gpp@&élﬁgg] was nade between prem xing the flavoring
sus adding the flavor to the
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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bl end directly. The powder blend was then bottle
filled and packaged. Material additions and transfers

waleosfgisthe manuf act uri ng process were perfor neCI/EPR0E063151

vacuum transfer 15 system The gol | ow ng process
paraneters were nonitored and eval uated during the

oD AR sy P Lt BLARNLTS 0 L PO 1
batclpsalbbsgtreaits sl amﬂbotﬁd tg thasfarighatatie grangRtipatpeocesses were varied

{r18¢n Badh (12‘20 ﬁérﬂ]lmdn SR tRnIoRMHE, AHH R SRR AL Ner( Ita'téT?eed rate,

Kw, visual); (c) luid bed drying, [drying endpoi nt
1Sehayge raggy gteg Illng at a speed of 1000-4500 rpm final
blending [final blend tinme (addition of flavor), 5-15
m nuObservdsivink:or mty of dose wunits, active
pharmaceutical ingredient and preservative assays,

Si evsargg% R 'd?strélgfﬂ 5 p?ﬁ%]ﬁ éfgtag ﬁgﬁ%qen?ler?i?‘ F tXlles’#?)Q? Mci £193 were

auger
M(v@drﬁgmmeohmﬂp dakaefronfl Siove méysaigetbs sxohy deman tieationpatch.

‘?fler@ ekd fﬂ%hfw ﬁf&% Elllte rtlélgf{ &u;gl]) BUacHAeRSA M d #493 compared to the
determn Index (Cl) values were used . to

sgand deraongigon |b6veh 01W fﬂ?ryUtH%ZF‘ll Bothegrangfation splptign gvas in the range
bm 17 ke3.05 Keif\b iR BRcRSs. Uit ten € af allélgeetrﬁ@htmi sBEltfbh 8vas in the

u
Eae P38 BB N s ey T rBod Mpiutes Drye Spggpint (LOD) of
sanhple pgrtsanp]eewelreamglmjraﬁg@oﬁ n&t6b13%. 39. 19. WO
2008/ 071573 PCT/ EP2007/ 063151 - 15 Different particle

Si zerfll gf (fdlﬁ)éétfi)loﬁ}bﬂ 'bf%hhlsﬁ*ﬁ}])_{?gfan%&y B! 17 44518188, lndlcatlr(llg that

observed in al eseresults are attrib

thé fionebahavier pRafirttpacyPRAL BatFlas #39H#é3% ead {idfd whighi egtained

gge@ agubatsF Q5(§|l suib parGéla bttabitc@rbestier fw ehnv@k BARhes containing
?ldltlontl ivery rate, feed rate, discharge

eéan@flets)orﬁ‘ e%@’é]re\sfatl ons: Particle size

distribution profiles of the final blend for batches
#303Wathdn #48(8h where wasmogeodicagr dfferente hattvéendhe Hovrodstart, middle

%&Vdefoflﬁ?el %Z 1e3ﬁlfrl1 ﬁ% %‘S@e?&%‘&[&% #%%%Pﬁ;f%a@& glgtsatis?ér%ﬁ‘ces in flow

ere were re fine partic
PEPeH B g/eﬁﬁgﬂgergﬁ@ngmgl bethphatchgs. t het@levalues ranged 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 limit. Water rinsing of the sodium benzoate
container was not performed in this batch, which may have resulted in a loss of sodium
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 to dissolve the sodium benzoate. Therefore, a larger
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second denonstration batch. Water utilized in the
granul ation solution was in the range 10 of 2.7 to

W@2008/0K§7F or both batches. Addition tinme of thRCI/EP2007/063151

granul ation solution was in thie range of 4-5.5
m nutes. Wet nmass tine waslSQOerinutes Dryi ng

{ i .
FRADEY ek Ry Phe p3HRLFREEL SR M oI s
sﬁwmres ranged from 17.44 to 33. 80 |nd| cating that
the flow behavior was fair to very poor. Batches #283,

#2931h@PRn & k3 sty f6 b 8% 3NEEhcatdP tHad §(Qﬁﬁm%ﬁ%htt§atﬂf
250 sj ze ]&%cles exhi bited better flow than t
gagislov; 8:‘%1*[1 ithe 880d el MnARTDHY at %]r“fleH%mbSalPY?SESf’égd (5,75

Mid h0 mireuteat Ha)wetf&reblend\laﬁlenﬁtasﬂog batth ¢498 indichiee tien ealganciclovir

d f h
E c{‘%N%teer f:mlﬂ tunlfN rmltples ?d %Ql?ll%Utﬁﬁggﬁeo%%%%?néa%g}ﬁ’fi better
gbrftéranmnfosslty nt 1.b @md 1propees. yBased en tivsedatad Heatdwwen of 10

B@ﬁﬂe%&s@@%&ed T(b@ns%e %?{ #b%%l croﬁféﬂ?gmff(;rﬂm 01919 bt: gbtan}ed for both

20 Indicatin propert I ca

)@gaavwhwmnﬁssodmm b%’&?%tﬁe dhe ﬂavoa@wam atch 6%%@1151 not result in
sgnh ifie4nith rNenlen ORSR: ﬂﬁ@r'@%bﬂt@nﬁﬁrﬁf&fﬁﬁt@’ in @@Miralih@N)herefore, the

al ues | ower th acc ecrlterla % The
el Berm B e ytq e po NS IS GE BORF sRAlES, I%Déﬂf*zﬁﬁf% wa
hab miplistRaA3 sivsin8A1- 5 Seron asdri }ﬁlinng/amdmmt:hl n an
acceptance criteria limt. Water rinsing of the sodium

benzﬁ%rﬁll ;ﬁlgrgli'éﬁlaﬂg Péﬁgtgcaﬁlgéta Q\%H &E%B?tgialé g)r aﬂ'bﬁhg%stz Qﬂ’eater weight

I oss

ﬂ'h‘éldéti%r%f thefipglpepdgr klerpwpsohseed gubaich H32Svdanean auger speed of

EEUPnE WSS hdeaRs fif th o8 IR efBe NELALE: spBad 6189 rF30Ras selected

nd #323 used 1.7 Kg of water to prepare the
g%fé]i‘ﬁjﬁﬁflgBFchﬁl ution. 30 Both batches produced had | ow

| evel s of sodium benzoate. This may have resulted from
an i MaubfacuiregtPrecesuRécoofmmathdon fo RbgsaalimeBitheessodi um
benzoate. Therefore, a |larger WO 2008/ 071573

PCT/ E(Egao&%ng Q?}écljefiu th EH‘?&QE’M‘E@C W&&le%onﬁﬁlgﬁ% acid

to ensure di Um enz

Bowdar; ¥yl Vamg%lomdnyﬂmﬁfbloslﬁa ohpref drarggdite o PABA Q5 granulator and dry

hiiagst 2ehih el asadinpendeparsreoanso rﬁﬁﬂ Qﬁ%loﬁb&vspéed of 1000 +
od content uniformty at al p0| nts

g@;hl bi t ed gﬁ f-é \ﬂge
PHURIR Fefatolitfionmddition ag mg&@u}ﬁtlﬁat plofalo of Waftng
t drifeulstadnasoltfonbaidatn s#49 Bequindt ¢ad tad gtdnatativa ng@dass cih@\grdnulation

solution is to be added to the PMA 65 for 4 = 0.5 minutes at an impeller speed of 200 +
50 rpm and chopper speed of 1000 + 50 rpm. The wet mass should be mixed for an
additional 1 = 0.5 minutes at the same impeller and chopper settings. Wet milling is not

required.

For drying, the granulation from the 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
temperature is 50°C (acceptable range 48°C to 52°C). For milling, the dried granules
were milled through a Fitzmill at a speed of 2400 = 50 rpm, using a #0 plate with knives
forward. For blending, a flavor pre-mix is not required. The milled granules are to be
blended with the Tutti Frutti flavor in a 3 cu ft tote bin blender for 10 minutes 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 dribble speed of 100 rpm.
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had better content uniformty at 5 and 10 m nutes
whi | e sodi um benzoate had better content uniformty

w@ro03/0515ahd 10 m nutes. Based on these data, aP@i/EPZH07/063151

time of 10 mnutes was selected to ensure that good
content uniformty would be obtained for both

val g e e £l rem x

' DareRrodNlt Rt o A PrRaRRE Groa o R 4 1R
aprvienehat pirpdudien fitdy GO K2) do avadinte theiphommitery established for each

leaﬁgféetturmgm%f) e %lgancwﬂ@vlr Iﬁdv@dé? Tor%ﬁ Bied t1§ﬁ e’Phé"@LHk dnd@lp densities
be i ncl ud é)r ocess. Bottle

alclsiprl bsl?ﬂéjé f%b%@eaﬁo% p ‘kfliewltl@é}f\%%@aéblepfi? foF %@tches #024, 034
mm:c@umeere Smeiraal All bakhes iegidibitenflirad abyit flea Ercﬁﬁtt&s\ﬁ&ftﬁe final blend

?(‘? glﬂf b 1?448 Zﬁ% he;owcj;[e?atble(ren\é\ei/vgs observed in

batch #323 when an auger speed of 15 600 rpm was used
t o f Ahdlytidabassayt tebdts. foMirdgapticlosir aad sadiger benpead fayfbanhes #024,

ﬁ&gﬁﬂu \ff@%ﬁ@ Wéf‘et\g%m aBlep fdge &lltlshé &hiRr B%ﬁé Siniformity ran Iged from

cturin r0OCess Recormen ation for ReglistTat

Bat €ried 028 fog valeapciglovimpnd i &0 10RMA |f@roﬂ0dp%b@1é?@me The

0@@;@ wasﬂﬁ\fhedfaﬁige K803 td UnBfof Vzﬁg‘dn@lcldifﬁ*/ﬂﬁ@rsodi%ﬁﬂbenzoate All
rochl ori de were_char

aéﬁ %,{.ltos\élli]] cqﬂgcg accspfa fgﬂtepbqnlﬁrmlwgfgg& %[SB \ﬁ'l\/l%s ?ower than
thaspehdia&ronsqomdarmécﬁ&ﬁaoBG.OF%pm and chopper speed of
1000 50 rpm For solution addition and wet

gr a”T‘fn%E k%ﬂs@raﬁoﬁ %Ss'éhe Qs vﬁté Crlcggw_?% \\O@eﬁ%r s ‘tﬁ%ﬁ%e?é‘

sol ut Isre ran t1on
m%é@ély mpRg fagiuaed i ang piecess @amectﬁfs ﬁ%ahlﬁh%bfr@zﬁdi@aelmnental

fz)zg[ghéa VAL ﬁ?eg E’a[tcr:llfes gfhét 2cdd) ; ﬁg&gczrg@ig% ﬁrg_igh RE Ilo%éss 2RE ﬁﬁials?tflcal data
fRdtec fﬁaé%d g%%ﬁ%a 1 TABERE I Igﬁ”é%“d’t?& CPPHH@‘?‘P and @?ﬂsto provide

O misteds patduthqu ity decoqrahd @rwidhehredno P saeddrdngs. et
mlling is not required. For drying, the granul ation

fron]aiiﬂltagcaol}df,resgr\é%%then charged to a fluid bed dryer

and to an of 1.3 to 3.0%with a target of

2.25% The tar product tenperature is 50C

( acche ediisatut @éutmcgombalmﬁmrmbenmtel ip ggongengraten ef0.1%.
PhARYLESH %Qs WRIERCtBH bR Ria PHRINuA Eidﬁlzﬁ'?eiekva%tve B &BO&HEss in glass

1,200, 50 1 pm o0 Ble @pgm@g%ﬁﬁ" et B present throughout

ﬂﬁqmepa@bda'ﬂ‘tﬁemddhled granul es are to be blended with
the Tutti Frutti flavor in a 3 cu ft tote bin bl ender

for égmg] %ﬁtvg ﬁlo%/galﬁbﬁ?t Bf 418 theoé nfigal ?Bﬁu]@ﬁ%ﬁl B‘%r%ugs{}ié{; Market

Powder e was use
Fornou laten: bottl es wWith an auger speed of 450 rpm and
dri bbl e speed of 100 rpm WD 2008/ 071573

PCT/ ﬁ@&%ﬁ%&%ve of this study was to determine the bioequivalence of

ganciclovir from the valganciclovir tutti-frutti oral solution (FO1-02) and Valcyte , the
450 mg marketed tablet formulation of valganciclovir hydrochloride, at a dose of 900 mg
administered in the non-fasting state. The secondary objective was to compare the
systemic exposure of ganciclovir from the valganciclovir strawberry flavored oral solution
(JOS5) with the valganciclovir tutti-frutti flavored oral solution (FO1-02) at a dose of 900

mg.

For both AUC 0-24 (area under the curve from 0-24 hours) and Cmax (maximum

peak concentration), the 90% confidence interval (CI) for the mean ratios of the tablet
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-17 A total of three registration batches (batches
#024, #034 and #044) were manufactured at production

weeaBe71530 Kg) to eval uate the paraneters est abCT/BP2d7/063151

for each manufacturing step of, val gancicl ovir powder
for constitution. The bul k and %ap densities of the

FAAL 20 s RGOS 8o SRA080R1A) i o i
of $A% & 1258 [[9Bat0dheed ESOT Bi feidAP ) (-24 @Cb@mlax,frlﬁwtwelw

Bfo@@ﬁ%lb&% Jrdfe hbBt dd @k vhtieBet faCarel okﬂquﬁtlgﬁ‘l\x}i@lsrespect to
6 Anal ytical assay results for

gancisiovin RlpsRa levelneand berelons B%?PZ’&B{dédf Brseg p chedvepaps ganciclovir
KO8y adund, tHE Asttiviu el ﬂulv@ﬂad r@raﬁ@@l@ﬁb@ ﬂsleveesr dith @A ca;pbsdibst l&rown to be

%‘?eglg%%{f‘%{cg{}g Irg?] ok g?? V(% ]%]g Enaragz?rgég ?utﬁg{%tﬁ ﬁavored formulation

e ﬂm(mtawber'fh davildedfBDul@®niinvarhenriangeteofs Of Gmhwadd AUWC
ic§ls9 [
LR PSSR SRS egc Lk, g 15 s

unlforn1ty W th %RSD val ues | ower than the valldatlon
acceptdis@avgrher ef prabegdimsntyopf thip pnyventieiyhavebsen gppresented, it is

a@aﬁ%mhé@ds&%ﬁg@ﬁc@mh lca OWEIRdred & proQis biHdd bn®od Mednes that

essful | y manuf act ured proces araneters .
gé’]e 3 teerlo S EPy e oAl hePbThaRa e oA It Frngign. Al
bﬂilqh@diﬁcmionaammrmoes aeiittendel tbibeiit dudddnwigrio clessopaalf the

Qljlt z?sacieﬁg&{ & tﬁg eéée%hg&j cla{;l?s r%?ht ?ﬁw{hﬂfé% sI;elglg‘lc gB}bé)d%naents that
bm@\hedtepre@@ﬁgi lsmmofmxamv& qual ity in accordance with
current GW standards. Efficacy of Preservative: The
constituted solution contains sodi um benzoate in a
concentration of 0.1% 20 This solution has
sati sfactory bactericidal and fungicidal preservative
ef fectiveness in glass bottles, which ensures that
acceptabl e antimcrobial efficacy will be present
t hroughout the use period of the product. Conparative
Bi oavai lability of the the Cinical Fornulation versus
the Market Fornulation: 25 The primary objective of
this study was to determ ne the bioequival ence of
ganciclovir fromthe valganciclovir tutti-frutti oral
sol ution (FO01-02) and Valcyte, the 450 ng marketed
tabl et formul ati on of val ganciclovir hydrochl ori de, at
a dose of 900 ng adm nistered in the non-fasting
state. The secondary objective was to conpare the
system ¢ exposure of ganciclovir fromthe
val ganciclovir strawberry flavored oral sol ution
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Cmax (maxi mum peak concentratigpn), the 90% confidence
interval (Cl) for the nmean ratios of the tablet WO
2008/ 071573 PCT/ EP2007/ 063183, - 18 relative to the
tutti-frutti flavored oral soPttion lies entirel y

wi thin the acceptance region of 80%to 125% ([ 96,

104] and [89, 101] for AUC 0-24 and Cmax, .

r es pbch palig| ppprmaqy e dpsage Eryaeios pral gdmindgrasionaafger giag
tdtstitutéd wtwdted bavprigg:oral solution with respect to
ganciclovir plasma | evels can therefore be concl uded.

ot 12 At Ere PRy oF e o ud PLt R e el qna

exposures known to be safe and efficacious. The
gancitolaconrhy2koscopipargang achiepresent in fr ambountfshéic@neth stabilize the

ﬁ%‘}ﬂﬂ; %@&@ BV ”%éﬂ{ mul at i on
i%géd\ﬁglrcy Si 'draz;‘%iolr%d%tq rérﬁlt}?% 0 @E%e)%i Aan ,&%gwfdfr%fe'sul ting in
90% Cl for the nmean ratios of 96% to 109% and 94%to

101%- Thespli¢ flospas {prmgerprding trghayarl. wheisibmiganeisioyirof
h{drech1oM@tsipedieitan @n RERANE APMESRAL €0 tb hbdid 9D, by weight of the
%E%ar ent é)].%.hat the basic construction can be altered to

vPEROHtRR®r enbodi nents that wutilize the invention
wi t hout departing fromthe spirit and scope of the
i nvehtThersolid\Hbsags fecm avpolidini gtatclaoms!, svherewnathe abn drygraacepic

L%g{g%@ﬂiggpﬂ ddhgldided within the scope of the
i

ention as defined in the appended clains rather
than the specific enbodinents that have been )
pr es®nthedolid dorge Brmelcsprding towBimdegherzirstpg non-hygroscopic
bighhcR2aQy ée%&lﬁﬂom t Gl cosistihg oﬂﬁﬁ@ir:icﬁhcid, succinic acid, and
gcpar maceuti cal dosage formfor oral admnistration,

P&%eing constituted in water, conprising: (a) a
therapeutically effective anmount of val ganciclovir
hy dr &cHileoplididpsagatbri qcbyrda groridmgh vheepi the aogarnygmscopic

%agicQEﬁqfﬁ%ArQ a@gif amount sufficient to stabilize the

ganci clovir hydrochloride in a predetern ned anount
of water. 2. The solid dosage formaccording to claim
1, whehhsisplid dpsgamtarey aseeidingfo gtedan adi e 5 ehpietsdgnopn
B{brasepidtor sandiRcabR presd A% 1 aatut tdR%er B pMebaRE costituted

go Stion of valganciclovir hydrochloride to a pH of about 3.8 or below.

7. The solid dosage form according to claim 1, further comprising an effective

amount of a non-hygroscopic bulking agent.

8. The solid dosage form according to claim 7, wherein the non-hygroscopic

bulking agent is selected from the group consisting of mannitol and lactose.

9. The solid dosage form according to claims 7 or §, wherein the non-hygroscopic

bulking agent is mannitol.

10. The solid dosage form according to claims 7 to 9, wherein the non-hygroscopic
bulking agent is present in an amount up to about 90% by weight of the total

composition.



total conposition. 10 3. The solid dosage form

according to claiml1l, wherein the non-hygroscopic
woe@anis7acid is an amino acid. 4. The solid dBeGHER2007/063151
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Acid 2.00 Sodium Benzoate 1.00 Sodi um Saccharin 0.25

12. Aliquid pharmaceutical dosage form for oral administration comprising:
(a) a therapeutically effective amount of valganciclovir hydrochloride;
(b) a predetermined amount of water; and

(c) anon-hygroscopic organic acid present in an amount sufficient to stabilize the

valganciclovir hydrochloride in the predetermined amount of water.

13. The liquid dosage form according to claim 12, wherein valganciclovir

10 hydrochloride is present in an amount from about 10 mg/mL to about 90 mg/mL.

14. The liquid dosage form according to claim 12, wherein the non-hygroscopic

organic acid is an amino acid.

15. The liquid dosage form according to claim 12, wherein the non-hygroscopic
organic acid is selected from the group consisting of fumaric acid, succinic acid, and

15 adipic acid.

16. The liquid dosage form according to claim 15, wherein the non-hygroscopic

organic acid is fumaric acid.
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Povidone K30 2.00 mg

Fumaric Acid 2.00 mg

Sodium Benzoate 1.00 mg

Sodium Saccharin 0.25 mg

Mannitol 57.80 mg

Tutti-Frutti Flavor 1.80 mg

Purified Water 0.91 mL

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

23. The dosage forms according to claims 1 to 22 for use in therapy.
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