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WO 2008/119659 PCT/EP2008/053202 PHARMACEUTICAL
COMPOSITION AND PROCESS The present invention relates to a novel

wganprassad tablet formulation having as an active ingredie®erer2008/053202

4'-azidocytidine-2', 3", 5'- tri-iso-butyrate hydrochloride (I) and a process
for preparing the formulation. The composition is useful in the therapy of
hepatitis C virus (HCV). 5 Nucleoside derivatives often are potent anti-viral
(e.g., HIV, HCV, Herpes simplex, CMV) and anti-cancer
chemotherapeutic agents. Unfortunately their utility is often limited by two
factors. Firstly, poor pharmacokinetic properties frequently limit the
cbsorption of . pclegsaion 1o SIS s P
concentration 0 mal
physical properties restrict formulation options which could be employed

to 10 enhance delivery of the active ingredient. Prodrugs (P. Ettmayer et
al., J. Med Chem 2004 47(10):2393-2404; K. Beaumont et al., Cun. Drug
Metab 2003 4:461-485; H. Bundgaard, Design of Prodrugs: Blorever5|ble
der|vat¥}§§rfe?f\$a%a%%%¢&ieﬁa|agm%goawaewmi&en fentitlesdn Bdsipgs an
eftReadgugisnit Buiddgaaitk(£d} " Bsaien-Soteneehahblishans, 1) and a process for

g\faﬁ{fﬁ{ﬁ Eﬂ@f& R0 THE cP %Ptﬁmo%t@lxs’aﬂym%g%g %9’ oﬁ%&tﬁ? é %%‘Zs &HCV

235-256:R. J. Jones and Bischofberger, Antiviral’ Res. 7995
and C. R. Wagner et al., Med. Res. Rev. 2000 20:417-45) afford one
techniqUe ke Tifip T RS StcReaRtRE drigratypeal BXditpiedapes simplex.

piddiugs inthodecohpotinds that have. blolﬁgmﬁikyijahde piodestifgn limited by

gx@lmﬁdm kegstg, %ém&mﬂmgb%%%}m% &1%‘98&1!% a%l!&%%ﬂf? Bf the
gleaots'%g grnottrﬁgr li 0 thlélg: ma(g l Fatlon of the hydroxy group sg on the
& been Gtifized i th &Oﬁff*&eéiawéflﬁravﬁj%qe{%? ERRIEE

su armoi e
Wﬁﬂeﬁﬁé%ﬁ%@%&ﬂ?@ﬁ@ﬁ Teftdedikyiakdiirenivoste hgbrevlitedhmployed to
aglive ccompousdhtrfordunatalynmany otherwise useful prodrugs exhibit

limited aqueous solubility which present a significant formulation

challe

-(5-azido % 4’ Oy ‘?f’ldrl{))z\/I Fﬁie atiahy S itran ) peaumont et al.
é‘z‘ﬂrﬁ?dﬁﬁ %%ﬁe ?(?ﬁ?w oﬁ%dﬂoﬁb@%ﬁ%@&?imﬁﬂm@% B\NSsiple derivatives
polymienasejciombyenpihed2bemiclibasides eéxbibiatbnsulficie . Bundgaard (ed)

Rioaval |§Q&§¥e ﬁ%ﬁlé’l@ﬂMBQ{Q&%%@E@OGZ}QX%%% et al. Adv. Drug Deliv
5%9 - % ﬁéaﬁrgo -3,4-bis-iso-putyrylo %/B}etrahﬁgro -furan-2-yimet glls
utyra SHESUAR-(RTALIESH T Ba efierentl dbsbrbetihhdR
NEGEHeTe Pin Mmlsﬁcfa Ranftiraiely Hfoufierd geltwhemexp osp toansierion of the
wichtimta Bseplepdity:othstem aeloMd 08113658 ologically labile protecting
vrgJ IEIE)&Q(Q ? /9%?1129901131 moiety of the active compound. Alkylation, acylation or other
lipophilic modification of the hydroxy group(s) on the sugar moiety have been utilized in the
design of promucieotides. These pronucleotides can be hydrolyzed or dealkylated in vivo to
generate the active compounnd. Unfortunately many otherwise useful prodrags exhibit Hmited

aqueous solubility which present a significant formulation challenge.

4-Amino-1-(5-azido-3,4-dihydroxy-5-hydroxymethyl-tetrahydro- furan-2-yl)- 1 H-
pyrimidin-2-one (If) was found to be an useful inhibitor of HCV NS5B poiymerase; however, the
nucleoside exhibited insufficient bioavailabilty. (2R.3S,4R,5R)-3-(4-amino-2-0x0-2H-
pyrimidin-1-yl)-2-azido-3,4-bis-iso-butyryloxy-tetrahydro-furan-2-yimethyi isobutyrate
hydrochioride salt (T) was found to be efficiently absorbed and revert to I in plasma.

Unfortunately I forms a gel when exposed to water which Hmits its solubility. The term gel
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herein refers to a biphasic dispersion containing water and small solid
hydrated particles of I. The solid particles dispersed in water are difficult

woobmndbsand process into the final dosage form The gel hindersp2008/053202

dissolution of the active ingredient after afjmlnlstratlon Thus effective use
of I in HCV therapy requires formulation which avoids forming a gel during

Bé}f&ﬁﬁ&@%gnﬁ?&@é@%@rﬁ%@émﬁ%ﬁﬂﬁ@t&*@f@&&ﬁaﬂ%ﬂﬁﬁb@@gwﬁwa% of I
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further which can be incorporated and increases the 10 chall enge to the

FOMHGRAYOT T aR B S HEEEBHAIE alier efficAist S st RatiSh rofihiges retatively
presantifiventfentrel dtgsdora ipharmédcigt cattco nepositiommeord phisingva ingredient
wmm&&&%&q%@&m@ﬂ%g@w eg&ﬁ%bw%@pig contain high levels of T
S e e T PO P o g s e
ﬁ%k@tﬂ%@rmﬁf@%&%f@dﬁeﬁé@f@%epfélﬁ@lémlagfﬁambmﬁéoz 3, 5-
tri-iso-butyrate hydrochloride) and a 15 polyethylene glycol
(PEG)/matypeapyienagicab{BiG) hinsk copoly avet odithd {Cdop G 4 othpressed

%9@%(93;1{&111;115@5&92)%5%'\l%a%oa ?@ kb8 §HEJ€§4 INSRUOORAYERS R

armaceutlcér’composmon for ora ministeri azi ocytl ine- I&Ymop din-1-
S’Dtﬁ RU\ ey AT AV H RSO FiRE SUNHER: R #Apr @@?tlwégaaf&hvw%me sal (I; also
wetghil tohthencermpasition;dre aboit-260smoutero0 Qyitigabioride) and a
Rzl %Mé'dﬂ?t%i PE?U sHbrisQutyrate; 28-ydieahighiden(l). The
g’orgh%po%nd is des;\zcrlbefglJ aﬁ%%l%lme%?g Uzs b}Igjatent Ng ,846,810 issued
January 2, 2005. A process to prepare the parent nucleoside is described
by T. C. Connolly et at in U.S. Publlcﬁbp @00 5 00 3 8 240 published

February 17, 2005. Both document hereby incorporated by
reference in their entirety. The trlacﬂ\ted nucleoside | has been found to
decrease the viral load of patientsdnfetfed 25 with hepatitis C virus
(HCV). Hepatitis C virus is the leadi ugscehehepnic liver disease
throughout the world (N.. %036?5% al.\J. Hepatol. 2000 32:98-112).
Patients infected with HCV ’N3 “OC(OYi-Pr

The subject invention provides a pharmaccutical composition for orally administering 4°-
azidocytidine-2’, 3°, 5'-tri-iso-butyrate hydrochloride which comprises, based on the total weight
of the composition, from about 250 mg to 500 mg of 4’ -azidocytidine-2°, 37, 5°- tri-iso-butyrate
hydrochloride (I). The compound is described and claimed in U.S. Patent No. 6,846,810 issued
January 2, 2005. A process to prepare the parent nucleoside is described by T. C. Connolly er al.
in U.S. Publication 20050038240 published February 17, 2003, Both documents are hereby

incorparated by reference in their entirety.

The friacvlated nucleoside I has been found to decrease the viral load of patients infected
with hepatitis C virus (HCV). Hepatitis C virus is the leading cause of chronic fiver disease
throughout the world (N. Bover et al., J Heparol. 2600 32:98-112). Patients infected with HCV
are at risk of developing cirrhosis of the liver and subsequent hepatoceliular carcinoma and hence

HCV is the major indication for liver transplantation. Although I is available in crystalline form,



are at risk of developing cirrhosis of the liver and subsequent
hepatocellular carcinoma and hence HCV is the major indication for liver
waransplaatation. Although | is available in crystalline form, W@CT/Ep2008/053202
2008/119659 PCT/EP2008/053202 -S it has pH-dependent
physicochemical properties. Moreover, the compound readily forms a gel
wh@q)ﬁmggﬁgﬂqgwg@t@cﬁaﬂlda;%feﬁwie&o RIGEESS Wit BAHARMS SOIHIONS: a gel
1?1166'5(8 h@%¥ T angl?s %13"{ ﬁrreq"osc()lslg \xglt 1S zlln ef)%lc‘;rgohl_ iablets containing
ug S ances can be prepare&’ by compression or mofgmg techniques
and may, or may not, contain 5 additional dlluents and/or excipients.
Compr@@%ﬁ*ﬁ*@?%ﬁ@lﬁniﬁgﬁéﬁ@d@é%ﬁ@w frcombiiatiomwithhbiingers,
ﬁﬁﬁ%ﬁ@gaﬁﬁ%@ﬁ@lﬁé@wﬂyrﬁjﬁ@%smWﬁb&iiﬁ&@'@lﬁiﬁﬁe@ﬁﬁm Hﬁ?tﬁriﬁmy not, contain
5 sgamwﬁa&alezs&/ G aBlelion s A RLOGERE MIIERY, AU AlE | ormed
from a bulk stance, WI Wlt out éxcipients, to improve the

prEpBRikE BftPrPéDSEﬂk @ﬁ}@e%?rﬁmﬁélﬁd relF AR HTE- JrapeEtigndiluents is
consisiingtofzsolidrdnyiaiggsmprates ohpaydenpardicle osutdientlyodd drug

kahustcto withstand.or eegsRIng- &W»{ﬁ@% QEHRIUE A GO R TR N ation.
&eﬁ)a}red k;g/rvget %ranulatloq f|l#]s Eggdfgran lation or dry granulation. \ge q
granurafior 1S 8ty e o8 AETAtGH HH0AP B Gt g Ticiently
10 fiepwd t%ﬁ’éﬁis%%?é?s%%anlc liquids or mixtures thereof, are used in
processing to produce granules. The advantages of wet granulation

inCMd@mﬁlﬂQNﬁﬁk%nﬁﬂ%@%@QWﬂép%g Waﬁﬁm@m%m bed
B D A B YR o

%%@ﬁﬁ‘éd&fﬁ’ﬂ&nﬁﬂﬁhﬁé 2t @%@I@Qéﬁﬁéﬁ @f@@f@w@ahf@w%ﬁwwqﬁonem@%w to
pohdgranules Typicalydave few inesiatsifarcndsizepandstayoiiacicaiereness

15 GRYI0g.A0G:S] ?d?gf @Q@&s%&?@ ACGOMRi %za%g &M&é{%&%&ﬁﬂh mffm gontent

instance. Whilé the tablets in the invention described herein are produce

By WaPHFaRTatISh, B0'ghie wdigs e aﬁﬂwaﬁﬁf\a&ﬁ 408 AP TR BRRERm2tion.
grantiatitnteChrsigaascotitdiheoutiliz e d enidzrard awithiivaiehs o ey dith euniform

Hﬂﬁéﬂiﬁﬂ%&v\ﬁ&ﬁ%%f&%ﬁ%‘i&ﬁ&@e éﬁmgmﬁﬁc&é@@@ﬁshm@%}sgmﬁu ahdl for

dIS I?JCS a’w{nl})é 85&:%&3 %ﬁeln%%g%%néé % aadlge(?emsakJ rfaCtS‘lp tsd l?n %t anulatmu
exc lents, must pro uce a tablet whic as accep?abfe cﬁara&’:t Sglr

20 &0t <a§%ﬁﬁé%%wéh@aﬁal%Fhﬁéh%amhﬁm%ma@@l@@ew%@zsmhzed and
densityn liarcessf gadavelsisibution providing uniform content, reduction
of dust and airborne contamination, and prevention of segregation of

componRtes LA ask BN 88 ACSERIZPIR D IAIRD S APL one
a significant challenge to the formulator.
active ingredient, the added surfactants, an other excipients, must produce a tablet which has

acceptable characteristics such as cohesiveness and compactability of powders, acceptable
25  density, hardness, good distribution providing uniform content, reduction of dust and airborne
contamination, and prevention of segregation of components. Thus a task of finding an

acceptable formulation can afford a significant challenge o the formulator.

Wet agglomeration has traditionally been an empirical art wherein prediction and
explanation of the observed behavior has been difficult (S. Iveson ef al. Powder Technol. 2001
30 117:3-39). A critical aspect of developing a satisfactory wet granulation formulation is
identifying a binder which effectively coats the powdered drug and promotes aggregation or

aggiomeration of the particles into larger granules with optimal size and shape, improved
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Wet agglomeration has traditionally been an empirical art wherein
prediction and explanation of the observed behavior has been difficult (S.
Iveson et all Powder Technol. 2001 30 117:3-39). A critical aspect of
developing a satisfactory wet granulatlolil formulation is identifying a
binder which effectively coats the powdered drug and promotes

pila s 5o giaﬁm%qﬁ&@é%’s%@&@ﬂ&@ e RRiGlesdi t&!ﬁ{&ﬁrdgz@%“'?ﬁemgﬂed worker

timal size and.shape imp roved flowa |I| and acc
ORI o TR AR T SRR STRPEOHE B rie Shied bier
often makes a subjective determlnatlon by observmg the conS|stency of
the grawmabediten regrbdnday aggnegatidn, gedlbtider of meligidpbimdesrigtomized
oﬁ@ﬁ%ﬁ&@h &%ﬂﬁo@&@é}h‘& ﬁﬁnﬁ[?}@ SRrAGH ?Eﬂlh%aﬁfse%w% fRoained in
r whic arts shea rees to t pow ere
P R L ST LR e i RO G Hecesand TP

sdetaiarRreseline D Seare FME PR EHINgioe ThéSeidrme Shgmac, 197
cfraatice pfRhanngny, M9tkediiohingd.(R: Gemadra, Bds, MackPublishisng-1660)
Co: Easton PA, 1995, Volume I, pp. 1615-1660) It has now surprisingly

been ;?P ndnébva;[ Wet nrylantlg IgE% h Itheg glgo‘llp mloenn(% 9\% &930 ee'ethylcne glycol

ers provid

pI’Op ne CO
a‘? @thwclisﬂw,?ﬁm%’%ékwefy%? E2YRRBROAuCt in
wmmmmﬂﬂe@mmadegﬂmmhp@mwsmmm@manf)pagemndtﬂnet

rGORAMMIR! HNPhR %Hb%r%@ﬁ%ﬂﬁ&@ﬁls@&gt ERREG e Qﬁﬁ?o‘(@é' aRilbY iy, A

further advantage of com sed tablg(% B}é red from the wet %ranules

BERAA YRR S ﬁ‘f‘ﬁ?m&% Eﬁr%&?e”ﬁ S E AT S b RSP eT
agiharimgedigticaincomptssitidrsinporieon g det piveradepealicatiositis.
pharmaceutical composition comprising granules containing isobutyric

acid (2iR,a%, %&Rﬂ'{é’e{%pmmdﬁd a

fim jdo-3.4:his- lS t ro- fu
p?i;rp] t%%o%n oK c.l%ﬁa §rane&!seg ﬁe(fsa 113E] 150 th?é Q/ 18?] ?ﬁ&%ﬁ
“Tf:‘?l%‘ )‘?}S %%&’}P&’fé W c%*ﬁt b Biott Bops Wé"r“%é?’é‘iﬁ‘wé? Yot esser
hysrechirsida sdtl Bynd oalistariacsival (@8Migeisrthidetegivcth(BER) b Isapriyiner,
wisetisthel dnenden aefersitcdivapelpmsviatmprdssichef 2 or more 20 blocks
(or segments) of different homopolymers. The term homopolymer refers to

a polymem@@rawﬁe@b@iya:&"@@W&&?fﬁ%@f&/&\é@ é?ﬁi&sc% l‘?é‘e'ﬁ of 2 or more

AR e
CPRBRS Y 1@@@@5«%}@@@1%r&@ko&bems.nrmmnemdmg
sigedpiiritciselydrophilienpoly ethyienengysotiinsp pRiyiees vk Abe B or A-B-C
aRBRBRRLISTYSIaRBORIe L%?Iﬂ@ipfg@/ 25y MSQIL Q§H&%%r¥r1g%lnch the A segment
is a%l Oéoplu Ecs: ;%rge oy@x%%%%l Xo?r\l/oapl oagrgerra?nrg the B segment is hydrophobic
polypropylene glycol homopolymer. Poloxomers are commercially available from BASF
Corporation. Depending on the refative size of the biocks the copolymer can be a solid, Hquid or
paste. LUTROL? is a trademark for poloxomers. The terms poloxomer and LUTROL® are used
interchangeably herein. Poloxomer 188 has an average molecular weight of about 8600 melting
point of 52°-54° C and HL.B (hydrophilic-lipophilic balance) of 18-29 and the average particle
size ranging from I micron to 500 microns. The polyoxyethylene units represent about 81% of
the molecular weight. Poloxomer 188 is readily soluble in water. In the HCV prodrug
formulation the block copolymer limits exposure to moisture which causes undesirable gelling of
the AL Other solid carriers which could be used to produce solid dispersions of I include
Vitamin E TPGS (Eastman Kodak), Gelucire 44/14, Gelucire 50/13 (Gattefosse, NI}, Solutol

HS13, poloxamer 407, LUTROL F77, Cremophor RH40 (BASF, NJ), sucrose dipalmitate and
sucrose distearate (Croda, NI).



Corporation. Depending on the relative size of the blocks the copolymer
can be a solid, liquid or paste. LUTROL(r) is a trademark for poloxomers.

wolegermsopoloxomer and LUTROL(r) are used interchangebiyeresesrsss202
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Poloxomer 188 has an average molecular weight of about 8600 melting
point of 52-54 C and HLB (hydrophilic-lipophilic balance) of 18-29 and the
averagenpghtile 30 sizaranging i rkrancian-10:200 siatenst ddiRnrity; for

olyo eth lene present ahout 81 %.of t lecular weight
Po ﬁééo,mer L A e AP R e o e
tHEbigckoEoHbIynEF ﬂﬁ%ﬂ%xﬁeﬁsdﬁéwﬁ%&mﬁ/w&ﬁ %&t@@gaﬁméﬁféwe
gelling of the Al. Other solid carriers which could be used to produce solid
dispersipasei fipctuale oVitgrinalyTRGS(Fasimaradtotiak) stetjetiely described
él'v%%! 9{%‘.&48&'{%?%% (l%iaﬂz%g]ﬁﬁ &!t!l) ﬁg W}Q I‘[h'élgsclézﬂ?gp?ﬁ@m% 41%1721’11068 where

L F77, Cremophor RH ASF, NJ), sucrose dipalmitate and
Eﬁér‘é?&é“&%fé‘%i@"ﬁ&?&%&’és Nﬁ)‘“ﬁi\?&?%ﬁé‘i&’fgéﬁfﬁé@ﬂEP2008/053202 5
The phrase "a" or "an" entity as used herein refers to one or more of that
entity; 10r Exasnjie deicahpourideest rsitos on thobimgest defnpouioissarhadroup as

[fastans GarspaHaR A% Syl eIDS Al QAR i< NS AETRFSIARM

atI one c n be use rl1terc anlgeabl}/ herein. T eterm o tional" o
pr c(i) st1 ts which can be ant fn,each emb Ent-an 1Ch are 110
%d use RerEin means a subsequen y desen even

@Fpéi@éb’rﬁ%ﬁé@W&%W@W@Mﬁéﬁl@@dﬂ?}%ﬁé ithihe tm@ﬁ‘cﬂﬁﬁ@ fnvention.

includes instances where the event or circumstance occurs and instances

in whichdt.gloes mgtsﬁhﬁ@h@saﬁaﬁeel efinadiberein abover: retary, b@}lhﬁme claim,
?roadesl; deflnltlf%rl}.a‘or ]ﬁrou(p as pr vided in the Summary o
destal

151N ar ¢ merpreted 45 naving an’o 31‘1— d meaﬂmo
Avention or the all other embodiments Brovi %ef
Quﬁgﬁid@dﬁgr%ﬁf@H%16@b?@ééﬁ@9ﬁs@a&ﬁlémﬁba}m@rﬁ%aﬁnaﬁwﬁ%ﬁt éﬁ?éfne%
Tckxpticitydefinetseisdt thddreoadastideficdtianths oaridéchinpiiing” means that the

RN QLS 1@3¥ﬁﬂé'%ﬂéﬁ% dy?@%@rﬁél&%ﬁ&&&éfh%ﬂ%a WREINGRIR Bscd in the

ransitional phrase_or in the body of the ¢laim, the terms "comprise(s)"

S ST G €8%"?ﬂi%?p??té%"éscﬂa\%‘dnan18%'518?1 A PBER T
Thapdsitithendnts arkas berinttgpiatads ynonymoesty withahelgohnakds additional
thavingoatiagsheats. "including at least”. When used in the context of a
process, the term "comprising” means that the 15 process includes at

least th recg?d steps, but m caﬂC|Udd?c gltl nal, ste s. When used i (tpm

1CTC1IL u%ess ‘%8(301 otly BI'V\’IS‘S GWOI”d nOF 1S USS
contex facom oun omp O tion, eterm m prising” means

theclsrripdertd @?"%@i‘ﬁb%ﬁ“@jﬁ ﬁ]flﬁ: ﬁﬁégsatele?é@ﬁh’é éiditeer featufegigd herein, the
canppnentsnbkiray:alsddinchidetadditionalk featdresyah4 O RORSIES may be

practiced with the variable equal to any of the values withn that vange. Thus, for a variable
which is inherently discrete, the variable can be equal to any integer valus of the numerical range,
including the end-points of the range. Similarly, for a variable which is inherently continuous, the
variabie can be equal to any real value of the numerical range, including the end-points of the
range. As an example, a variable which s described as having values between 0 and 2, can be 0,

1 or 2 for variables which are inherently discrete, and can be 0.0, 0.1, 0.01, 0.001, or any other

real value for variables which are inherently continuous.

In one embodiment of the present invention there is provided a pharmaceutical
composition comprising granules of isobutyric acid (2R,38,4R,5R)-5-(¢-aminc-2-0x0-2H-
pyrimidin-1-yl}-2-azido-3,4-bis-iso-butyryloxy-tetrahydro-furan-2-vimethyl ester hydrochloride
salt (1) and a polyethylene glycol (PEG)/polypropylene glyveol (PPG) block copolymer



As used herein, unless specifically indicated otherwise, the word "or" is
used in the 20 "inclusive" sense of "and/or" and not the "exclusive" sense

WIBtesdr'. As used herein, the recitation of a numerical REAHERY08/053202
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variable is intended to convey that the inyention may be practiced with

the variable equal to any of the values within that range. Thus, for a

variablke swhiehdsiinlierenty tisorete; thevanabte:caprbeded uabhioranyutical

BtGAshvRE GG DUmeLCRIrang ;h@%HQ&?%S@&JE@%&%‘&;ﬁEH%%}yco& (PPG)
e

range. Similarly, for a variahle which js‘inherently continuous, t

A HIRCEA LR S AUV Ky HEat FATUE 874198 FGHiERical range, including
the end-points of the range. As an example, a variable which is described
as havingevahlesibetwechdpanchi2peem betiiyrclisgr@ fdrdvarfablesauthich

&rsppheseBilveisaretenard Fande §leQhe0.01, 0.001, or any other real
value for variables which are inherently continuous. In one embodiment of

the present invention there j grovided a pharmaceutical 30 composition

c ompr@i ﬁ@"%‘%ﬁ Osdlélf%tocﬁﬁﬂ/ﬁéeﬁ%mm% tion there 15 provided a pharmaceutical
¢OR ST IARCBR)-B14-aipine- 2L xod2Hpoloxomer and the granules are produced utilizing a
pPyrinigintknyhoBragido-3,4-bis-iso-butyryloxy-tetrahydro-furan-2-ylmethyl
ester hydrochloride salt (1) and a polyethylene glycol
(PEG)/polypropylene. glycol. (PPG) black copolymer WO .2008/119659 .
oL LT R G A e
PHERSTHI P 6VTHB B IBSIRARE 8 dtit B | eoMPosit oh e hopridilgGremtre sndfor
agplyathylene glycol (PEG)/polypropylene glycol (PPG) block copolymer
and at least one diluent, carrier and/or excipient. In yet embodiment of the
present Inyghfion %Q%Fﬂ%?%%gﬁ%s%& hamacetical p5m%°<{£‘§8 098 cevrtica!
comprising granules of I and a poloxomer. In another embo ment of the
FEREHE R AR RGPPSR dRtPa B dE8utical composition
comprising granules of | and a poloxomer and the granules are produced
utilizingna avehgranvlatiamitethaisiae:irstitiiet venbedimentiafl themaceutical

PIESEOL VG HIoR IDere R RIMIdRS, B Rharmace wieal 19 QMRASIOR rise 5-20%

comprising, granules of I, a poloxomer and at least one diluent, carrier

SHAOF BRABERE 154 further embodiment of the present invention there is
provided a pharmaceutical composition comprising granules of | and
poloxomersiB88udira enbifierembdimentichtheiprebentnpvendai theredseutical

RERYiclad /iRRAMACEIHGR) il S RQMRRSLIER.COMNTIS G SrRPesAtLandia
oIo>fomer 188 gv%re nsa d gralnules comprise 5.-20%3 -
granuies comprise 5-20% (IW‘t W‘t5 of poloxomer and optiomally comprising at least one

diluent, a disintegrant, a lubricant and a coating material.

In a stl]l another embodiment of the present invention there is provided a pharmaceutical
composition in a compressed table comprising gramules of I, poloxomer 188 wherein said
granules comprise 53-20% (wt/wt respect to I) of poloxomer 188, mannitol, microcrystalline

cellulose, croscarmellose and magnesium stearate.

In a yet another embodiment of the present invention there is provided a pharmaceutical
composition in a compressed table comprising granules containing 50-70% by weight of I, 2-8%
by weight of poloxomer 188, 2-20% by weight mannitol, 5-30% by weight microcrystaliine
cellulose, 3-20% by weight croscarmellose and 0.3-2% by weight magnesinm stearate and
optionally coated with polymeric coating svstems known in the art including, but not limited to

HPMC (hydroxypropyl methyleeliulose), PVA (polyviny! aleohol) or copolymers sach as, bt
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(wt/wt) of poloxomer 188. In a still another embodiment of the present
invention there is provided a pharmaceutical composition in a

weeepitessed table comprising granules of |, poloxomer 188 WwH@AM08sih3262

granules comprise 5-20% (wt/wt) of poloxomer 188 and optionally
comprising at least one 20 diluent, a disintegrant, a lubricant and a coating
foatetial in Btilbanothes eribhbtimentiohine presentinwntio ﬁhﬂﬁ&l’fﬁpis‘stlcmers

PIRMied 8.0 AMACEHICA]. COMROSIR i) %OQQIBI%QE% Seeiable 9&9 E’ﬁ@'ﬂﬁ 1260

granules of |, poloxomer 188 wheréin said granules comprise 5-209

{wt/wt respect to |) ofpoloxomer 188, mannitol, microcrystalline ceIIquse,

croscarmellose and magnesium stearate. 25 In a yet another embodiment

of the preseitimiientton dhereisiieidechapharmateuticaoctimpositioniautical

@oﬁ%&ﬁﬁ%@c%&%@@?%@%ﬁﬁ@w|%%1ﬁ9&t%81@911§93%%/? w@l%nt&f
g }/ %R}ﬂ% ﬁ)ﬁ)lox mer 188 2-20% b |gh annijtol, 5-30%

BRI e a3 00y MGt eIbR e

bumm@wh@@agh%ﬁmwgﬁeam@émhm ﬁdrlylbéai%bwmqwht of

pabmaéiq goting sys&amﬁ KRwuve imdhecarsi %wlmﬂichidiﬁﬁmim tedite30-12%

4o ()SC% 0 Ti: l Se Vén o1 alcd Wil
yV\ iymers Suc 9 Spcy l%[‘?/%g %%(l)b )y§ égﬁ% é%%% Eg]g %g a}l?glo? ted witl
n B e %ﬁWlﬁWﬂBﬁB‘?ﬁét)H@b%ﬁaW ik igitpdiadiivéan VA, polyvinyl
malbdeplasilgizersudolaringragientsand Rfitladisiohhdy thtafonsighibotih énclude
gaeae{z%ﬁssgglaai;&a}aamswag RaAR0ARd1AQQ: Mo haSHL ARG et is between

t of the present invention there is prowded a pharmaceutical 5
comaﬁoglon I a compressed table comprising granules containing
55-65% by weight of isobutyric acid (2R,3
S, 4R, 5Rik Bxtt-aminov2 oxoe2 Bepyrirvidirto inyt)@-gziele -Bhibbisyso satisfactory
Q%&lgxyn&mw@otwwa&a{im@%@ﬁé%ﬂﬂ){ﬁ@@b leriglg.sadt(ldd PrnfdRat
blymctglsttm% p 19Fe5 , 3-7% by weight mannitol, 15-25% by weight
mlcrocrystalhne ceﬁu ose, 12% by weight croscarmellose and 1.2-1.8%
by weight magnesium stearate and optionally coated with 10 polymeric
coatind’8ystErazs kro\weindibdsaddeicioaitig! Buthudt initsd topHPMIG, 29 aractical
p@Iwhﬁpylas@lﬁpimkﬁm@@ﬂmhyﬂaﬁnﬁ;lsueha@sezbmtmfagﬂmi@e&muﬁ\iﬁfate factose,
QJBHB}”Q'LXiPI‘? IQJEHHB@%%&&%’E&{B?M Sl éfg'azob%ifrgérgg!;%gﬁg B%i%g s%@fj as

glidants. The total weight of the corggresse tis between

TIaR gt t%)ﬁﬁi‘%&é&ﬁf@%ﬁ%ﬂ&élﬁ § Wé@?ﬁ%@tﬁfﬂﬁ%ﬁ%&téﬁ&%ﬂw ofthe
whighanpaiftsatisfiacteny/in chewable tablets. Microcrystaliine cellulose (AVICEL®) has

been used as an excipient in direct compression formula,

Binders are added to powders to impart cohesive qualities to the powder which aliows
the compressed tablet to retain ifs integrity. Materials commonly used as binders include starch,
gelatin and sugars such as sucrose, ghucose, dextrose, molasses and lactose. Natural and
synthetic gums including acacia, sodium alginate, panwar gum, ghatti gum, carboxymethyl
cellulose, methyl cellulose, polyvinylpyrrolidone, ethvl cellulose have also be used binders in

some formulations.

Lubricants are employed to prevent adhesion of the tablet material to the surface of dyes
and punches. Commonly used lubricants include tale, magnesium stearate, calcium stearaie,
stearic acid, hydrogenated vegetable oils and PEG. Water soluble lubricants inciude sodium
benzoate, mixtures of sodium benzoate and sodium acetate, sodium chloride, ie.ucine and
Carbowax 4000,



15 processing and compression characteristics into the formulation or
impart desired physical characteristics to the finished table. Diluents are

warnemsingustlients added to adjust the bulk in order to produce@aEFa008/053202
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practical for compression. Common dilugnts include dicalcium phosphate,
calcium sulfate, lactose, cellulose, kaolin, mannitol, sodium chloride

starch @ngpowedaleapstgar tdpents s el A s A0 rapritalf {Rctage, powder.

fj itie i :
T L T SR
E@ﬂ]ﬁ?@%l’@&WCELV) has been used as an excipient in direct compression
formula. Binders are added to powders to impart cohesive qualities to the
powderwhick@iienisa theseampresseditablétibsratainadddte Gidiyitaie breakup or

M@ﬁ?&r@% Qﬁ&l MR HSE. aéé?d&‘%{%m&@& C%tl%r hreif 9&@5‘ BB are p{)pular

sugars such as sucrose, glucose, dextrose, molasses and lactose, Natural

AR et GRS ﬁ&’l’agﬁf&}iéafc?faw%ﬁ?ﬂﬂf‘éf@ AR BARSH JaHRedREHe of
tarmabarboxynethykioddiclosenmethytrcéinlogenpohplidy pyysrolicdere, a cross-
ehvh eglwbaga:m@&@eb@ &%dﬁk@dmymeﬁm@omﬁ@@dﬁﬁ@@@come & Cross-
bibcants cee epiayed (opreyenl ednesion of e aRghmARTal oG,
surface o dyes ches! éommon tséd Jupricants include talc
magnesium stearate caIC|um stearate, stearlc acid, hydrogenated

vegetabhe Gilywing PEG walsas tisieTrBTsanenihsrescsbeiistion of
baenzaaie, mixtutesabsodivimhenzeateandsodim acgiatersodiumich follow are
éﬂ!Q r?!gc% %Ha%ﬂ%h%pedsk%%&@%%)éﬁp %oxvvgl)eéa%)l? &&?«Q (?and [{4] practi?c the present

_ EP2008/053202 -8 Glidants are incorporated to improve the f

BsPeteridties uHetaieo pied2s Suiibiadrsifeshobbrigec iR ERSREDY 25
isacdmmonglidiab: Faitnvayhsenie e akdiden binedadabrebritglidant! e aware of
disipiaqrantis:a SURSIARESyRERAINLEC T BURRIANGSS, Add el 0 AR HIAIRI not

Break p or, ) djsgn ‘ﬂ:ate a ter administration, Dried and powdered corn
SERTC glrﬁpé o Star %r‘éﬂbopular disintegrants. They have a high affinity
for water and swell when moistened leading to rupture of the tablet. A
group of materials known as super-distatel§rants include croscannelose, a
cross- linked cellulose, crosprovidone, a cross-linked polymer and sodium
starch glycolate, a cfossprinkeéd<diardher@rodrarmedosafdSP-NF) is a '

cross-linked carboxymethylcellulose sodium 10 The following examples

illustrate the preparation migetdiwlogical evaluation of mg/tablet
Compound I 537
poloxamer 188 (LUTROL micro 68 MP) 53.7
silicified microcrystalline cellulose (Prosolve 90HD) 161.05
mannitol (Partech M200) 44,8
croscarmeliose sedmum (Ac-Di-SOL) 39.5
magnesium stearate 8.95
Opadry Yellow 03K 12429 27
Example 2

Process for Preparing the Compressed Tablets

Preparation of Kernals
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compounds within the scope of the invention. These exémples and
preparations which follow are provided to enable those skilled in the art to

Worgné/tleédy understand and to practice the present inventiGq:ITiER2P08/053202

should not be considered as limiting the gcope of the invention, but merely
as being illustrative and representative thereof. The skilled
pharmaceuiicalepemistwilkiie)avlare b iexcipienss belitlleiadity the

carriers which ﬁﬁ&@%ﬁ.@%ﬂt@wnarkgﬁﬁhgé@a}ﬂomﬁ%ﬁq@féag@\%% DRpelier

depart from the spirit of the invention. Example | Compressed Tablet
Prepared b AV\?élf‘aTanulation Ingredient mg/tablet Compound | 537
poloxamer%BE? erROE Mk B eaBemmy 83 2nditcides Hilbtberyatahiperer blades
cellulose (Prosokue:20HDY 16haurmanalieh(Batiephi M206)sddi®n onto the

croscarmelloseSeEIUM AcdRi1 Sk 82 r{ﬁ@gE‘@@J&‘é%§£@§ﬁ%¥&j§&%€amﬁaﬁen is
Opadry Yellow p%&l 29.27.20 Exam le 2 %%%jeﬂss for.Preparing the

atcin be Comveried 104G a & (86%7{%%59

Compressed Toa ets Preparation of Kernals

PCTIEP20(58/05% 8572V 2y ré fat&oa 3096 tirveseiatioh of Peidkisaels b or
188 by slowly additiy theseipoloremethoesteniiiovatdesfahimigation. % on a moisture
injection agitategdwithprepeller mixer. (b) Place | into a high shear

granulator andyithy the impelier.ang é‘ﬂ%@_?ﬁ:&!ﬁ‘é% R 4N0g At W&%PO

medium speed, spray the poloxomer solution onto the powder.” Additiona
sterile water m&Fi58% ‘ég’ HitFan optimal granulation is obtained that

can be corivertdeirts Bi8edidravtagetolanin(e pRagahedvergrimiicmireanellose
forced air oven@giuatang shidditamatleasitdibda afldintlis-wades contantefntl a

the granulation,js,|6ss thap.akert Jdan a moisture 10 balance set at

0 C. {f) To the blended powder from step 5 add magnesium stearate which was passed

through a #30 mesh screen and blend for 5 min.

(g) Compress the granulation in a suitable table press.

Film Coating Procedure

{a) Disperse Opadry in water by mixing gently to avoid air entrapment.

(b) Pilace the kernels mfo a perforated coating pan and preheat the tablets in a range
of 25 to 70° C with intermittent jogging.

{c) Spray the heated kernels with the stirred Opadry dispersion with an air spray
system until there is about 4% weight gain.

{d} Reduce the inlet air temperature and dry the coated tablets by jogging until the
moisture content of the tablets, determined by loss on drying in 2 moisture
balance set at 90° C 1s less than 2.0%.

{¢i Cool the tablets to RT and store in a suitable container.

The features disclosed in the foregoing description, or the following claims, expressed in
their specific forms or in terms of a means for performing the disclosed function, or a method or
process for attaining the disclosed result, as appropriate, may, separately, or in any combination

of such features, be utilized for realizing the invention in diverse forms thereof,

The foregoing invention has been described in some detail by way of illustration and
example, for purposes of clarity and understanding. Tt will be obvious to one of skill in the art

that changes and modifications may be practiced within the scope of the appended claims.
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(d) Mill the dried granulation to an acceptable particle size rangé (100 to
1300 microns) for tableting. (e) Place the milled granular powder in a

wibmoglersssidd mannitol, croscarmellose sodium and silicifiedPCE/EP2008/053202

microcrystalline cellulose and blend for_43 min or untila 15 homogenous
powder is obtained. (f) To the blended powder from step 5 add
MREHesIWD searaiewbichivaspassedeithiptghiaifdtisieshsaenanehd not

re%&(%r 20, é%ﬁﬁﬂ%& i ﬁ‘lﬁog &WH@%&%”B&&%H%}? dﬁ?ot?'%{?lrﬁécnlce to the

IIm Coating Procedure 2 |sperse Opadry in water by mixing gently
ﬁ@%\?&?fféwwraﬁﬁ%’@md (‘6‘3‘ Rléﬁﬁ‘éﬁq}“ﬁ?fcécb%ﬁ'rfﬁ iRty anhgppended
plaimadopgetidahtifeltablptsirmiralmge 0f2ictos?o Cavithamrteniittent
jogging. (c) Spray the heated kernels with the stirred Opadry dispersion
with an.gir, %Pcfﬂié ﬁéﬁ%?ﬁ%ﬂf‘éﬂﬁ@ﬁ@fﬁz ?;BBH&a‘h{?n‘é"éi&'at lgfiiﬂs abihtion are

Reduce the inlet’air temperature and dry the coated tablets by jogging
beebth EcRTBRIRIRE BY RERE UM HEH S TBIEAN M P Rs& SomaTARR Rt as 1f
Baoistuie/ibalapsesehabR0bpisiens hanBiR%ideeeabthelfaaleBtadidted.
and store in a suitable container. The features disclosed in the foregoing
description, or the following claims, expressed in 30 their specific forms or
in terms of a means for performing the disclosed function, or a method or
process for attaining the disclosed result, as appropriate, may, separately,
or in any combination of such features, be utilized for realizing the

invention in diverse forms thereof. The foregoing invention has been
described in some detail by way of illustration and example, for purposes

of clarity and understanding. It will be obvious to one of skill in the art 35
that changes and modifications may be practiced within the scope of the
appended claims. WO 2008/119659 PCT/EP2008/053202 - 10

Therefore, it is to be understood that the above description is intended to

be illustrative and not restrictive. The scope of the invention should,
therefore, be determined not with reference to the above description, but
should instead be determined with reference to the following appended
claims, along with the full scope of equivalents to which such claims are
entitled.
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publication were so individually denoted. RrintddrH17-06-2009:
CLMSPAMD, PCT/EP 2008/CPCTIEPi20081053 202)9 amended page |
1 Claims 1. A pharmaceutical composition comprising granules
amergiftatifihg isobutyric acid (2R,3S,4R,5R)-5-(4-
amino-2-oxo-2H-pyrimidin-1-yl)-2-azldo-3,4-bisiso-butyryloxy-tetrahydro-fur
an-2-ylmethyl ester hydrochloride salt (1) and a polyethylene glycol
(PPG)/poiypropyiene glycol (PPG)(HQ lgcopolymer, wherein the grannies
are produced by a wet granulation hique. 2. A composition according
to claim 1 further comprising at least one diluent, carrier and/or exciplent.
L A ghoamsintied centedii aninmpping sraderenngindngiapmariohadd i 8 R 5R)- 5-(4-
zRinGIRRG Blackiobivolimiel-gido- holbikambuiylidcphanmeace fitioal-yimethyl ester
ST HORIPAT A INshiR B IRIAR B/ furthes pemprisine abieasbonruditiestslymer,

SR PRI EXE Bk A RUARGENHSal RIIpoSIion according to

h
aim 4 wherein said granules comprise | and poloxomer 188, 6. A -

2. A PARSERRAGR LG 6@(@9@%%@&99&9&5&%% A RN Q@Q:,ngci?pient.

comprise.5-20 96  (weight/weight) poloxomer 188, 7, A pharmaceutica
3, A GRIRRSHRD g Q&I SneISiReAAld SHRLIRE PER LSRG 2
éPToB{S*SSEd tablet said tablet further optionally comprising at least one
P |?uent, a disintegrant, a .Iubricant qnd a coa’Fing materia}I, 8. A .
«.  phaMmAceUlsRhsamBealianAGEQIing fadlpiB g RiRaL dilieR's Als
nnitol an optionally MCC, said disintegrant is’croscarmellose and said
aﬂ%‘Z‘?f&éﬂ? @agnesium stearate, 9. A pharmaceutical composition

ccording to claim 8 wherein said, compressed tablet comprises:
. h%@rmaocleet}?;[ com osl%on accord?n%\%mlﬁp e sa@irgbge/sé moqnseland pfg:éomer

re 0 posItion by weig ompoun poloxamer
1888 silized microcrystalline cellulose 5-30 mannitol 2-20 croscarmellose
sodium 3-20

6 A pharmaceut;cal composition according to claim 5 wherein said granules comprise.5-20 %
(welght/welght} poloxomer 188,

7. A pharmaceutical composition according to claim 6 wherein said granules are formed into a
compressed tablet said tablet further optionally comprising at least one dituent, a disintegrant, a

iubricant and 3 coating material,

8, A pharmaceutical composition according to clains 7 wherein said diluents are mannitol an optionally
MCC, said disintegrant is croscarmeliose and said lubricant is magnesium stearate,

9, A pharmaceutical composition according to claim 8 whereln said compressed tablet comiprises:

Ingredient . % composition by welght
Compound I 50-70
poloxamer 188 ‘ 2-8
silized microcrystalline cellulose 5-30
mannitol 220
croscarmeliose sodium © 320
magnesium stearate 8.3.2

AMENDED SHEET 10:04:2009




magnesium stearate 0.3.2 1/2 AMENDED SHEET 10-04=2009: 11
Printad- 4 7.n&HRRd. X17-06-2009 CLMSRANKR® RGHEP 20 PRy '
Printetdl.‘ 17 0623%08%1 amended page 12 Wf@ﬁ%?g ?émpres??fggl—eft%%%%%@iﬁgp‘ 2008/058 20239
coated with Opadry yellow 03K 12429 and the total weight of said
compressed tablet is from 100 to 1200 mg. 10. A pharmaceutical
composition according to claim 7 wherein said compressed tablet
amepdif BAes: ingredient % compositn by weight Compound 1 55-65
poloxamer 188 5-7 silized microcrystalline cellulose 15-25 mannitol 3-7
croscarmellose sodium 8-12 magnesium stearate 112-118. wherein said
wherclanyl esspastathlellis iogtiond v ecoeat edindieGp gy BRO18 03 Knd Bvé 2Qabrrelght
of salilBolRIRL WAL Rh3aidBemBEssRed tablet is from 100 to 1200 mg. 11. A

pharmaceutical composition according to claim 9 wherein the total weight
10, RIS S eSS RRISLol5i70 1R P M 38 A AN R res

ingredient % composition by weight
Compound [ ' 55-65
potozamer 188 57
silized microcrystaliine celiutose 15-25
mannitol 3-7
croscarmelose sodium _ 8-12
magnesium stearate 1,2-1.8,

whersin said compressed tablet is optionally eoated with Opadry yeliow 03K 12429 and the total weight
of sald compressed tablet is from 100 to 1200 mg.

11, A pharmaceutical composition according to claim & wherein the total weight of said compressed tabiet
is 500 to 1000 mg.
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