Process for the production of |ower alcohols by olefin hydration The
present invention relates to the production of |ower alcohols by

het er ogermwousiopsamind cat al ysed ol efin hydrati on by the epeexpediossoset ur ed
catal ysts preferably under sinultaneous extraction. In particular concerned
is an inproved process for the production of isopropyl alcohol (IPA) by the
cat al yti ccagarouon of propylene with water. Description of the prior art
The hydration of olefins by the use of acids as catalysts is well known in
the art. Early industrial processes were based on inorganic acids, e.g.

sul phuric acid at high or |ow concentration (US 4,471 ,142) enployed in the
i qui d st at BJARBHAGEYFT@YL GOMROISETONS B TId SYRERGQREROD U GE PERIORMIAYKE aNBr gy demand
and environmental con cerns | egatreNnTdmROesm t echni ques and the use of

het er ogeneous catal ysts such as solid acid catal ysts. As supported

catal ysts liquid aci ds based on phos phoric acid on an inorgani c porous
suppor} were suggested in DE 1042561 A 1, heteropolyacids in US 3, 996, 298,
zeolites in US 1,395,65 and ion exchange res ins in DE 2147740 A 1.
Processes for the hydration of ol efins enploying ion exchange resins
commonly operate at pressures in the range from60 to 200 bar and
tenperatures between 120 and 18C0C. \WWien resins are used nodern tenperature

resi stant Th@ﬁfe@é“nt iSeahoR P@ro%\ma%b\v&tfor?&le&&befﬁaslmbﬁélﬁald@ﬂe3erﬁi sky-ed, such
as those disclosed in E on exchange resin catalysts are

general | y51(éﬁd01ﬁﬁ - oapf%hgmmmmétﬁbéﬁupm 8o$vbutymm1©ﬂ$m9thmbfémled t ubul ar

reactors r HISCI n ter bot h
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Lel and et [oa gramhl@dlze fbager suliedfor 19pRAEd corﬁ?ressl&ﬁ&tdlﬂa\ﬂa)and Sisﬁh‘lsidlmﬁﬁll bEd
reactors can operate in a co-current up flow such as taught in US 4,760, 203
or in a dBWLSl ow as disclosed in DE 2,147,740. The resin is typically used
in the formof beads with dianeters in the range of 0.5 to 1.0 mm The
beads are ran domly packed on such stages. An exanple of such a random
packi ng i Hodetysic ueid€2R 3R, 4BSSR)-832-aniif-2Hixe- Ziy-@yﬁlﬁlﬁcﬁmleﬂ)-élfhfoirms is a

reversi ble exotherm c reactio m ng ter the r acta Many pri or
art proceseBE Y iswERAEY -4 u@@thagmtrﬁprﬁa@%at o GoisT fcigpn é?a%s WW?J‘F%I mol ar

feed ratips,iMRYAEAG Bl RehIEH RS rbANGE CohdB)Ad1 koh BO gp exanpl e of
which is escrkbgﬁgpoéhﬁxA in U813K340g7698$6he advant%ﬁg ? the 5 process
| ayout of dmlu@csmwmgow%@ml Ijhpa:ﬂtmfﬁ wnmanvéﬂcmddwrnaméecbum 1b®spr oduct

al cohol s,.the r as a | ut ed aqu sol ut |
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di still at bigBnRRCESHEGEnaEscl iBAshi@don bf e BREEChrodic Rdpatitid)V &t vaefind he
hydration of olefins requires ion exchange resin catalysts with great ne

chani é&al sgaiesgenntitia Cparusiis avadleblghen hi gh pressures and tenperatures are in
volved. It has been found that many ion ex haqu resin catal ysts deform due
to the high pressure drop cauged at high ffow velocity. It is

therefore one ob- 15 jective o e poessnt Nnventlon to provide suitable
catal yst arrangenents for the

Compound 1

Compound 1 is being evaluated in the clinic for the treatment of liver infection caused
25 by hepatitis C virus. The estimated daily dose is 1g-2g requiring high drug loading in

the drug product to provide the best treatment regimen for the patients. Compound 1

is a weak base with a pKa of 3.5 thus requiring the drug product to have an immediate

release (IR) profile to overcome pH-dependent solubility limitations (see Figure 1).



hydration of olefins. A further object of the invention is to provide a new
process for olefin hydration by arranging the acidic catalyst in structured
packi ngs.w8uotosyo4ef the Invention O The invention is detCirmedoionsiiBe

i ndependent clains. Preferred enbodingnts are the subject matter of the
dependent clains or are described heré€ n below The invention relates to a
process f as shbene®RigufDUBe dfu@duibilion defps prdcipi@isiglat pEbakigcafipothed  havi ng
from2 to 5 carbon atonms, preferably having 3 .to 5 carbon, 5 nost

pr ef er abl ¥ %Pliﬁ’&ogoéiim& ceslddsrone disgolutign- f%h@&?@\ml}%wﬂﬁg&a&m on of | ower
al i phat | C - Qb&hl B, AR duck Ang SRl P AT cREELRIADE ot fuindr car bon
atons, nost preferably having carbon atons, in the presence of water
and an i neolplitateky ﬁ]bﬂm@hﬂ( damsldy of tht dugt substancead D AMyte 0. 3greef.efiabl y at a
tenperature of 80 to 2 in l’thU| ai from 130 to 1900C,. and a pressure
of abodt &BH‘E%‘UQ%HE%IP aCPPimé t?fé]PP 05 SMPYERE FENPENY FCHRCIPINYS st ar t i ng
mat eri al rthé)ﬁs%fdf MSu18HI8 dPREAEHLS gtepE ﬁﬁv@lﬁ @Mn%h @afolnts *E')? eQélﬁqfeht@ the

wat er andt al cohol are predomnantly (by weight) in the liquid state
duri ng th@ucrheadnmctﬁm Il add#osdo pheetmslwse@ mamlfm@mmy%dhkb@h uahge
conponent s .in .a condensed .state and/ su ercrl i.cal ,, wherein

ol efine s QERMAE ERATFRERG g ter ThEuia s Ghs BRRECRHINFE Y IGHE Due <o
the hy- 5pdfa9piibilitg. behavi our of the acidic resins the catalyst surface is
al ways well wetted with water even at | ow water hol d-up. This demands high
pressufes to dissolve the olefin in water and to transport the olefin to

the activ i L yst f cat al yst,
i part i oatar ERy il bEFy SRR Rm SR REHaRE Ao AU ATRRTER iy 05
si mul tanemtﬁilebfWehﬂmehh&)rfﬂmeth@ anltlbiiQOﬁip@ﬂéiﬁ)bftl&Sdrag genrfopguwance recovery

of the al cohol can be done by working up the organic phase instead of the
aqueous pﬂ?&g@éSSasThetsafeév Géfacy and %C&F@abtﬂltx Pledryg Parb'?f‘o%}é@éé@t lygpHugncatheous

extractio " gy & ha £8 h LR, A im tations
and i npr 0\% %ei&slg gct ?{)/Slagé.&gﬂﬁcﬁ% %Socat gp‘%} E }gs?deé écaetall ystns enabl i ng
hi gh mass biaphastacutandplopgtiics nf éuefthmh;wlutleerlbmtlfv@againt stsé¢ bthe ng and m xi ng
the two nearl |n’msc;@tgle liq in the afore nmentioned process, of

het er ogen&BRI® lfl%tamnv %&Pﬁéﬁéﬁpaﬁgw@w Rhameaeyisally prgspiehls cBePEBSai ned by

any kind @fn WaRP Gy ¥BHARM r%leﬁlg%zlﬁ@sh@ﬂl ¥ShpRpidh! Pbeskapit, Shaimg the
wrapped catalyst intdo fluiddynam cally favourable arrangenents. In

princi pal usdseapproaghesp ecsobatthe b@pbaru@edltlcal ishuss msdwsicitodhnejogreastétors process
of the pres i.nvent active |st|Iflat|on

f
O oencs e thle yd el Ol fAT sBEibR SR EantE S IR TR I S B & 2 0tk ur ed

cat al yst QnRRWIRSs MES. SidNaieihcRel¥Ren-csiaBlisHed UpproRIRS @S mahdkedddi t i on a
structured catalyst can be in stalled in the reactor avoi ding dead vol unes

and bypasagicplgte prapertipgmizd IpWand comppreion Nrepaiiorpn BIxMGNER cxapPiENpst
efficienc onbgenous
l'iquid-1i )qéucli gﬁ)%e&n 1:18%’1& \éf&g%{é(glg%rg{ Jl%\,ﬁé?)ghrel%% i quwdgg#a}m% or a

cat al yst itechhblegids sl asgdarsilioa (dsohstgdluidbat glagalstiorgaad bightshearl 1 qui d
phases is used in that the catalyst is an imobilized solid and a

i qui d- | | GEATY AR AECGATIRORLY USHITYRAghesTO A srBYRIRaAUTEIE Gffey st al yst. Such

br ocess My, b (& Ablechrell ShALAAENERY Sk ERCKIY SRR OMeRghyCESS.

Accor g to one enbodi ment o process according to the present
i nvent i ontechnologies available to solve poor biopharmaceutical properties of compounds.

Although many technologies are available to resolve these issues, the combination of
these challenges such as dose, solubility, and poor physico-chemical properties can
present insurmountable difficulties in developing suitable products. Accordingly,

30 novel approaches are frequently employed to formulate these products to deliver
optimal results with respect to manufacturability, stability, bioavailability, and patient

convenience.

The present invention provides a composition comprising compound 1 set out below:



the acidic catalyst is immbilized in the formof a) a structured catal ytic
packi ng. According to a preferred form of above enbodi nent the catal yst,

pr ef er ablwoi2nidseosfior m of particl es/ beads of approxi mat ecy/EP2&10080182 Mm
dianeter in size, is |locked inside nuk;iple, | i qui d perneabl e and shaped
cont ai nments which insure good liquid-distribution and m xing inside the
reactor. A suitable exanple of a structuredssat@ytic packing is the
comercially available cataly Syl zer Chent éch Kat apak, which consists of
a wire mesh forning pock ets fiyTad with¥hecatal yst. The catalyst is in
particulate form The liquid rmeablNe_ W € nmesh pockets are corrugated, by
this shaping the nmesh into a geongtriL£af shape. This ensures good fluid

di stribution and mixing. The struchufed packi ng consists of |ayers of netal
Wi re gauze in which the acid catalyst is enbedded and thus i mobilized in
"pockets". A further exanple is commercially available by the conpany
CDTECH. Instead of wires glass fibre cjoth is used to enclose the
particul ate catal yst, which is sewn into pockets. The pockets are filled
with cat alPyesentga et peosst from abmt A0%p weoabeutcts e catuflipsypiapylsplljdessnt i s
descri bed ' YAl e [ t ECH
Conpany. g%gﬂggggﬁﬁéﬁhgﬁqgﬁggﬁéﬁh&@%ﬁgﬁgP§$%9M¢E%F%§%%ggﬁméggg%%gd in a

pl ural sty pedscipan lketsount ¥ tolabdit 498w /w. Thikesexo@lidnt inmyseppletteddronnthiche r eact or
by open nesh knitted stainless steel. wire by lmﬁsting.belt and knitted nesh
t oget her . S{HE IORPPYIEPICOMAFSOR aidse@iSINREEMTS |2figRKs. Jadicagls. Bim-eoxnghase
flow. By Goidid ngdhhgupltRe&MENts bal es are formed which can be introduced
inside the“reactor an trays. Another exanple of a structured catal yst

consi sts of vapour perneable plates which contain catalyst in a space

bet ween the pl ates.. Anot her. appr.oa i § the.shapi f the talyst into a
monon s ni B RSB WaNGHoR b shlEEY PRITe Ciorabtat ST iHR ed w th
the agpdi gefgraliest. This layout of a catalyst is known in the field of
exhaust gas treatnent catalysts for cars. Mnoliths preferably have
paral | el channel s whereby the channel s are not necessarily interconnected.
By i npregnating such a nonolith wt idig.m terials.a well sujted

ot ructur P Rioe eBT e RAF L St BT oBul S MR Bb b i

st ruct ur etulkedenkiyyséd Sgrmilited mecosdpaped of honeyconbs or ot her parall el channel
structures known from exhaust gas catalysts in cars are suitable. c) Acidic
fibres as part of woven or non woven fabrics The structuring of the

cat al yst ahl i - ' ; [ 4 idic fibres as
art o woine S PRAAR L AR ARBRhOPIRGE LS Rt s BELRLERR R 0,
Chem Soc cothapasiobprofilds98 3pmp3uikbt.3729 and Yoshioka T., Bull. Chem Soc.
Japan 58, (1985) 26182625. The manufacture of ion exchange fibres is well
known to those skilled in the art, see, for exanple,M Lewin et al., "High
Technol ogy: kD@ hsovik al grfbh iﬂ%&%&%%h&éff&& BEpindG t%@ﬁlﬁﬁ%oﬁe&ﬂﬁ%f? gy, Volune
111, WMarcel™ Dekker, Inc., New York, 1989; U.S. Pat. No. 3,055,729 and U. S
Pat. No. 2 933, d60utiwhipadfilal@Shér Appyaratng G7p0r, 40 egin lny 106 @E o HODSNMat eri al s
such as the FIBAN-fibres (as nentioned in US 5,552,056 A) can be suitable
for héfer dfendBsempeurd f-ve extraction for ol efin hydration especially when
the fibres are shaped into 3-di nensional structures. Such shaping into
structured

Figure 5 provides a graph illustrating the effect of hydroxypropylcellulose grade on

cumulative granule size, measured using an ATM Sonic Sifter at amplitude setting of
6 for 7 minutes, in compound 1.

25
Figure 6 provides a graph illustrating the effect of different grades of
hydroxypropylcellulose on compression profiles, measured using a Presstor®,

Compaction Simulator simulating Fette 2090 at 50 rpm, in compound 1.



devi ces can be acconplished by weaving, knitting, crocheting, breading,
stitching, knotting, twisting into ropes, as non woven fabrics, as felts or
any ot herwoebtvgsdshat all ows to design fibrous 3-di nensipomaiP2ensms2r €s

wi th good heat and nmass transfer propg{ties and high interfacial area. d)
Catal ytic elenents aligned on wires or filanments Catal ytic el enents aligned
on W res ®igire 7 prmnids agireptpiiubtedt aigehle cfitcaby iffepamr piadbest on fi bres, ropes,

W res or %gé kind of filament, iike ajpearl necklice injewellery and

coi l'i ng t Rydroxgyeryrelbdaseian igsofusiog @rofiles MifgaWEOHES Loy weavi ng, twi sti ng,
bend ing, braiding, knitting, knotting or crocheting. Another nethod can be
the stitching of pearls on a cloth and shaping the pearl covered cloth into
a t hree diFfimpms B pratidestargrepturlestraing@dt affsct bEbietemedtt®nfroecthetoby f oans or
sponges Different tg b). f oans nﬂ sponges are porous solid nmaterials with a
r andon ch&HHRIIeR Predissia cgppe pen pores. In addition for good |iquid
distribution and m xing gaps, slots in straight or corrugated kind nay be
cut into the sponge or foam Wth respect to the pore structure sponges and
f oans ar e The lpecspitgnvangion ped vidas fermyditatng oé corppeundxlanwphe f oans are prepared

by expansion of a gas,in mer.m xture. |f such a porous polymer is

£ Ted s PRroep SalR s TERRAATE BB b, e i AR R RS Yoo £ 5 a
sponge of a&ﬁ@@ia&d&%ﬂﬁﬂk%r@de@ﬁ@% el perfoembde. oflcBpeeRNt aEaiablds@@®s or sponges
have been proven to _be suitable for nultiphase processes. Exanples how to
manuf aét umeny fpehireaf paticat Kicadly dgisagsrformps. U%mlgeggga}tul@s ofifids Inwegiopswe:739. | t
can be us ' r _dd ' fluid through
t he spong§£V¥%§%§”2§ﬂ8%&&589ﬁg@ﬁ?|‘§?§£§ﬁ§afﬁgﬁi%@§§W%$@gﬁgﬂﬁﬁrface area of
such mat eldadlirg; dfcobpoond 1 aahs 50198 %heat let¢lan siicefinalpmdact; (3yohkd hdcadd cat al yst

ensures excellent mass transfer_between ol efin and water phase, which form
two near| Wy W@pb@@fql@w&&Sﬁﬁa@e@t%a%@t;t(ﬁbm %%Féelrﬂaqmwﬁm%néﬁs. The

Taylor fl %Je%é_l}f{l%ﬂ#ﬁ?% ﬁnapaesggéaogngw)q d?srseﬁl%ﬁgﬁoﬂi@ o RRIMSEE,f Or the

present |iqui process a . "Structured catal ysts can be
di sperised rélpastloé theahstgerynitanfaodipngndi adlessotheméS ancutbypald$) inprofedt he t wo

liquids to.be contacted. Ma different.types of structured catal ysts known
from r eacBIFEAPALS OF Sp e brwuael e st e B sont
process. hefhddie ThedtNesprkal bRbdilaBl RRELJ BWAYST &)fmp(?tuhﬁ' qtrgaeks giat @byt i c

packings it is referred to K Pangarkar et al., Ind. Eng. Chem Res. 2008,
47, pp. 3pbbigbipsfunctionabexiavpnte thap fangroride dhccabgive desgsibel! athrdruggsof ar e

herewith nade of, reference for, the present. | ication., S0 rticul ar
orerort oo apaflil SUSLBRE bRl ConRufpea bitRRERkieh a R BRI Cu o

accor dyng Idwel tnhgd@rte peditidd gt densafictid e SE€ tdra@eindn, Was 90¢:02603the The
structured catal ytic packing% according to WO 90/ 02603 conprises a
n

pl ural i ty d5#2 loadiag f gpmppund dvindkain Psodyst wabprigagly, foaferpopwt La 1 ow of

reactants; j [ r [ : 14N [ - t here
bet ween; gﬁ%%§9@§?§?§%ﬁ°%§%§ﬁ?g %ﬁgeéﬁﬁhkﬁ?ggg%g%éggf&ggﬁ%Q@%@%ﬁ%, wherein
t he wal | s lTat%wrmadtecbdf lendat eri al per neable to the reactants but

i nperneable to the catalyst material to permt a cata

25  Asused herein, the following terms have the meanings set out below.
The term "API" refers to the active pharmaceutical ingredient

The term “excipients” refers to an inactive substance used as a carrier for an active
30  pharmaceutical ingredient. Excipients may be used to aid in the absorbtion of the
active pharmaceutical ingredient, to bulk up formulations to aid in the manufacturing
process, or to help stabilize the active pharmaceutical ingredient. Non-limiting
illustrative examples of excipients include antiadherents, binders, coatings,

disintegrants, fillers/diluents, flavors and colors, glidants, lubricants, preservatives,



| yzed reaction of the reactants within said interspaces. The device further
comprises a plurality of guide elenents spacing said |ayers from each

ot her andwoebiomismgisai d fl ow channel s. The gui de el enentsTareopnsfier abl y
made of corrugated pl ates and/or rod enent. The guide el enments may be
angul arly disposed wth respect to a longitudinal axis of a respective

| ayer. Theotbanersdmycterergnde of wire cloth and knitted wire fabric and of
materials such as netal, glass and plas tic. The |layout of the reactor may
conprise a housing having an adm ssion space for reactants and a delivery
space for g hQfrhadeBRAGIIFRESpBIY ,’pglf&ﬂ%%ﬁém?acgﬁt%raﬁ#r hiden@bld ARG, .
connecting sald spaces wth eacﬁ other; a plurality o deslces di sposed in
each t ube ckapicat, ett,ahgane gharemce b graliharceptable @ad kulstindalie voceoxinoltheli ng a
plurality of. | ayers disposed in relation with f|ow channels between said
Iayerssfo#gmﬁﬁéXF@HW§beEﬂ%ﬁggﬁ?ﬁnmﬁﬁgﬁsﬂgw?ﬁﬁﬁﬁlan i nterspace therein; and
a catalyst material in each interspace of said | ayers, each said | ayer being

made of a material perneable to the reactants and inper neable to said
cat al yst e ¢erimafpheomgseningally acesptablle/sedd refersde icomventoral peidpaditionesalith

terspace; a,tube . connection in sai.d housi f.or supplying.a t conveyi ng
rodt o ¢ o %8 PR AR sl R DR AR B R PP BT et | om 15
sai d housicBgpb@idsHPYhdgedchtintes ionnt nenfosatbd fibaaduiteile hBngexis pagdic dt her

suitabl e | ayouts of structured catalysts are described in EP 0, 428, 265 A1,
US 4, 282, §BUganisagduamragne opronmoriiacsa Semplysidragdigonsdtsandud 0 130745

422306 ang O G745 1 & s MU uEe, MGG Rt RO 8 o7 nene onal

st ruct ur edyllwicdingcid, valfoas acil ysifamindcad, phogphpeic kel sind Ririt acid] @ard y preferred
for use in the c¢lai ped process, are stainless steel wre sh, packi ngs, such
as Sul zer thefededey ﬁwaﬁ%ﬂe}c MG SHEh & I R?%@?Oﬂé%a% ’fSéP‘é’gl%Wld@DTEm. The

catal ysts nile%hﬁ@ﬂﬁfbinﬁi &id Qkhift M}i%ﬁ&aﬁc Geld; cibiRMacRK GRARGE . 828 FeidCONPOSI tes
made of ion exchange resins wth porous carrier nmaterials, heteropolyacids,

i npr eghat damsnigod,tagd whe Iikes tYaomde basaedditioasiltssinclndothosederoreddrom aci di ¢
material which.is stable under th rocess conditions of the present
T cosa, A sidng SO0y rCaPlSRe S ST GG st DEB: fRen used i n

the structuiBplec CRtrahmythl BnPsiuh Mg8roxfdRe Heafi@ hRdiRapssbr #f the invention
is the application of a structured packing filled with ion exchange resin

cat al yst s phaimascuticabcaipsivind 4b¢-1 drug) ofo & salnie rdechiniqpe axedliknabindoi on exchange

resin cata Xst i ep&g mec i gall SS. resi st ant

: rged. even t.o ha |e tless
pol yrrer s 0BT B Bae <l et RiEh plt HEI MBHY o0 dct ur e

packi ng aﬂh&@tb@@opﬁdi@,ﬂ&iicﬂlﬁaiﬁt@i@cﬁﬁlﬁoﬂﬂtm $ef@. 4. aMgandeliopg/ Of catal yst to be
formed which are inpenetrable by the olefin flow This property of the

st r uct ur e®hpedervical Rosaggdionas pishDiya Reliviesy exdens €ntEddPPPg rpylat er | eads
to high ighgﬁﬁ _@gg7surface areas and thereby enhances mass transfer. In
addition the olefin'is well distrib uted all over the structured catalytic
packing efficiently penetrating the wet cata | yst.Wen using a structured

metal packjing the radial heat transfer is inproved. The well defined
i St 11 but 1196 TS MRS s R Wadh. A1 URFGEROAHATS B At PRI heat

25  exhibiting their pharmacological effects. The chemical modification of drugs to
overcome pharmaceutical problems has also been termed “drug latentiation.” Drug
latentiation is the chemical modification of a biologically active compound to form a
new compound, which upon in vivo enzymatic attack will liberate the parent
compound. The chemical alterations of the parent compound are such that the change

30  in physicochemical properties will affect the absorption, distribution and enzymatic
metabolism. The definition of drug latentiation has also been extended to include
nonenzymatic regeneration of the parent compound. Regeneration takes place as a
consequence of hydrolytic, dissociative, and other reactions not necessarily enzyme

mediated. The terms prodrugs, latentiated drugs, and bio-reversible derivatives are



generation avoiding clusters of overheated catalyst. This prevents also the
ol i goneri sation of propylene. Thus, the catalyst is | ess stressed by
t hermal awd 2otvasii@al attack extending its lifetine. Furtrhemreeosdse
structured packing decreases the heatégeneration rate per reac tor volune
by spacing the catalyst within the reactor. The heat of reaction for |PA
formati onubad iptedghahgeadlhyBly atf¢romcewatdntiatidn dnibs aaing: lag clopatar at tmand t he
generated anmount of heat can be renoyed hy well known procedures, e.g.
Tl ti bed ABMEBERY (PBSABIECUTEING e DREELYS BHE m@%ul%wc%%g%beste@ﬂ cool ed
mul €1 t ube pf @Rt IsUeferaPMGnhiG: hlfaPRld ALY B AerithiHELYLRH BafENds as 1S
pr oposed ﬁerel% the water hol d-up and consequently the water feed can be
reduced sisgstdnceqmthigh arCoonveged ofter dulinghstratprmop yheasuf] eelstanee,orlgalni ¢ phase
is establish%d whi.ch efficifﬁtl extracts the.IPﬁ%gronlthe ﬁg%alyst. The
si mul t aneGRROBIRE MAGIPERIGE { HetelBAT Bt §RE"UIFTRARE LF oMl on of et her
and enl ar g@gerkd 8iotanBRRAinDrioh € &H%ﬂiﬁ%iheﬁr%‘ahh&l*o'ldtg'?@al BetRALCt recovery
from such an organi c phase i's easier achieved than fromthe comonly
produced aqueous phase. The aqueous phase withdrawn fromthe reactor outlet
i's separaﬁ%g ;%Oqﬁﬁh?nﬁﬁ gnke %haseiggngeggqgﬁfkpn and fanP?brﬁ cycled to
the reactor PhI6t. er é?& A8"RAT Y TR e Sﬁqﬁf?% &nioh %x%hange
resins to trap acidic ions which can be digsglved fromthe acidic catalyst
in the reactor. Extraction o:fj%% paral | el ahd sinmultaneously with the

he

n

formation of the alcohols. T ai Tﬁfﬁol is preferably extracted
fromthe water phase existin t e \phase poundary made up between the
surface of the water conprising fil mangl the organic phase flooding the

enpty space within the structured €ki ngs. The outlet streans are
preferably worked up by heteroaze opic distillation. The reaction
conditions are preferably such that nultiple condensed phases are fornmed in
the rggctor. This is achieved by applyjng a pressure to the reactor which
ensures to keep the water in the liquid state and the olefin in the liquid
or super cPrescrtah agagoant frempbetti \P&bw/ WUeddeutsUdhw e hditoxgpepyiceilgoscound t hat

wat er and ol efi.n are nearly jmm.gciple ibn t ondensed state for process
cond t  ond gl el ebSH55HE et Do a8 P SEE B S RILr L vt ar

rangi ng f pegsedt3 ah amdONQOp tarBoiitr 49966y t DhelAQiphatt mdybeSulRoRE firohhither €act i ve
extraction in conbination with the application of a struc tured catalytic

packi ng aBEPUPHENSIRHILRICE N g8 RIdsedisETLyaNsY, 4 d#its, dulsicapliysTilsr-eeating
intenqgfigg%hggnd%ﬁgﬁkghﬂgﬁﬁp_one enmbodi nent of the invention the en
C

hancenment t’he overa em cal reaction rate is achieved by sinultaneous
ex traction in nmultiple condensed phases. The best results were found when
usi ng propyl ene as the stationary. phase and water as the pi I e phase

f1 ow ng th?ﬁ?g?Yﬁ’ SO o] ey BQP{ﬁS@H R &7 AmOpRt %8&‘?%5‘6{?‘fﬂw§8par ating

| PA from t,56,t0/50aME pRIGSEly fArs RRAE bV ¥BwIb %B&t(ﬁ%@/@ho‘?@?refe?a@? mol ep
Alltr cat/hr was observed Conpared to 4.79 nolei PA/Itr cat/hr 1nh an

exper i mentimim skt g0 Waoekbatt Ba¥wiwe andomokti pigferadlyf fiomhboutathVantvage of thi s

Qpera _tion in particular for | PA production is a |ow pressure drop
even 5b hﬁaﬁﬁgﬁgawpgtes.

Hydroxypropylcellulose may be present in an amount from about 1%w/w to about
4%w/w, preferably from about 1.5%w/w to about 4 %w/w, more preferably from
about 2%w/w to about 3%w/w, and most preferably about 2.5%w/w.

25
Hydroxypropylcellulose (HPC) is non-ionic water-soluble cellulose ether, formed by
reaction of cellulose with propylene oxide. It is soluble in many polar organic
solvents and in water below 38°C, but is insoluble in water above 45°C. It has film-
forming properties but yields flexibility and adhesion without plasticizers due to its

30 low surface and interfacial tensions of solutions. It has thickening and stabilizing



Bel ow gi ven exanpl es show how structured catal ytic packings can be used
advant ageousl y. A high hold-up of the organic phase and a | ow | oad of the
tri ckl i ngvequemsso4phase i nside the structured packi ng areTttEreolk@yoiBact or s
for inmproved al cohol production. In ad7diti on the pressure drop is
significantly reduced so that an additional surfactant as reconmmended in US
4, 831 , 19priertits ahdigamilage asa sadeyranddheUditositibeaekipelccientvsightsesent ed here
were perforned in a counter-current flow node it is obvious that co-current
fl ow node fromthe reactor design and Layout is easier to realise. Detailed

Descri pti @pe@fapknhel BUHBLIIBR Jife %)fé‘é&ﬂtiﬁ\%ﬂti{-)ﬁ afcUh tIbRY f6i6t ah gk Bh
reference to thé figures wthout that the fig ures are construed to limt
t he scope nokturhef dnmaceint poarntaceiticel iegleddtnhent sxcipeenps Ghative Tipeedi¢rgs)r es show

the follow ng: Figure 1. a set up of an apparatys . for evaluating the
o al vat U B VG Oim R Ste D e R R B TR PRI TS tatal yii o
packi ng f @iciRlcafibdbritdhahitom Wo b RPRIRL]), QBmbR%G6n #ds! Nentetkamd gure 3:

a |l aboratory columm reactor with structured catal ytic packing for olefin
hydr at i on ensurdrthsdpletdireaks upay dre digestive tregsp;glidhmgsi fdovd aids), ddtisaets ¢ t he

| ti bed adi abatd or. Wi th inter i onal,.h . Fi 5:
mul 1 ¢ abe SPRE B FRnEa ‘o] Sadp e R et B S G ERy e < v
separ at i ORoRPOLHE EEMAREDE AN shidotHee afd esfMto bWMRAY, lah@ b mBkk Phiozé Ngl y hi gh

space tine yields (SPO were observed in the test apparatus as depicted in
Fig. 10evéppst@y to thegnvireiagnt; adendingaitsaahgKide)f drhecpmpprssesdiabletisthesuper f i

cial mass it iy I abl . | Nng pressure
was set t (I)ﬁ Jggﬁ‘%ﬁéx?%r%g%e??ﬁ %r?%gar%ﬁ{é%ﬁ%g?'a%é%g%ﬁ %r%%egt{)?ﬂgl?eﬁ{agl J[ packi ng for
| PA pr odugtdcess, itds ahpystanfthasilbing sididdtoipetatyedhy aiow dnqbsrairadarpper at ed at

1700C Iimt tepperature limt 1900C of 160Q0C random structured random pack-
struct ur eémﬁa\’f@d’@ﬁﬁ% K PRJtiFls §128adnd T sty meg Miged pargictegized ggwders

[ mol ei PAV 1L ég&&! dfe tb i&géﬁg&ﬁﬂl Vﬁﬂ%ﬁ)ﬁl@, wiicP c%@re@ult?gl thﬂle@shﬁtﬁ ?Adr%ﬂﬁg‘g

exanpl es further results are given showi ng the inprovenents in al cohol
produdfi owr bstivelphaapkitead ingnedaént dostentusiforredy.packi ng in conbi nation with

Compression aids may be present in the inventive composition in an amount up to
about 49%w/w, preferably from about 1 to about 40%w/w, more preferably from
about 3 to about 20%w/w, and most preferably about 12%w/w. Non-limiting

20  illustrative examples of compression aids include lactose monohydrate,
microcrystalline cellulose, starch 1500, and lactose anhydrous. Microcrystalline

cellulose is a preferred compression aid.

Disintegrants may be present in the inventive composition in an amount up to about
25 10%w/w, preferably from about 8 to about 1%w/w, more preferably from about 6 to
about 2%w/w, and most preferably about 3.5 %w/w. Non-limiting illustrative
examples of disintegrants include croscarmellose sodium, crospovidone, starch,
cellulose, and low substituted hydroxypropyl cellulose. Croscarmellose sodium is a
preferred disintegrant.
30
Glidants may be present in the inventive composition in an amount up to about
5%w/w, preferably from about 4 to about 0.5%w/w, more preferably from about 3 to

about 0.75%w/w, and most preferably about 2 %w/w. Non-limiting illustrative



extraction. The exanpl es concern the hydration of n-butyl enes and propyl ene
to 2-butyl alcohol (SBA) and isopropyl alcohol (IPA), respectively. Al
experi menve 20avs4@er formed in a | aboratoiy col um react ecTapeoppsasn t h
structured catal ytic packing as depi ct8ed in Fig. 2 and 3. Exanple 1:

Butyl enes were used as the olefins for’ the conparison of different flow and
hol d up sickarapleooBglidantstindudd @&, c@loadul sBicbhdioxere it cofndtsrch.ethlbdig ot he ol efin
inlet stream 1l and the water inlet stream 2. The reactor is equipped with a
st ruct ur ed"dered 84928t packi ng (Sul zer Chentech Kat apak) and an adequate
tenperature control. Stream 3 is the organic phase outlet and stream4 is

t he aqueous phase outlet. The mnor part of stream 3 served as purge
stream Thaebrieoyciney bt peaentin ihe imponesle bympesmp Binandmosintoprio abedt wit h a f eed

streamto,jhe reactor inlet stream6, N mar ks the position of the
hase. Bou et s PATURCBIRIB RS ganP Coatld AaeE ek pur e B forh gy ent
Oper at i on 1MBAG ALYRTRS % ANe Sl IFAd 18 PrefédabBUtoth 8D&S VEItabblie St@lvoRal Y phase
and water was the nobile phase. Sepa ration |layer 9 was bel ow the catal ytic

packi ng, swest picfpratily abge dolmywoNesBimitiag ilevirative exames efdulerinastsphase,
stream 4. .There was .no recycl stream 5 . ero. . By .feedi 1980 gr/hr of
wat o (5t AT BRUTEHE Tt b R eTadoRy P et DL BRDSTVIS T emoved.
Thi s pr odugfcok 6 @iam seanflFimestcl add gWeeryVodenSBAMdohesidaRicamedisaTY was 0. 78
nol ess BA/Itr cat/hr. Reacted butyFenes wer e added via a pressure control
syst ertf ov@Fcferedlyhiiganii t h a cal cul at ed anount of app. 19 gr/hr. b)

Butyl enes were the stationary phase and water was the nobil e phase. Sepa

ration | ayer 9 was bel ow the catal ytic packing, see Fig. 2 . Recovery of
SBA was ddtilen-Edaing afentongae prgsbidse thesihvarive 3ompdditonray aranpamt upfo t he

aqueous phase tlet str 4 s recycled by stream 5. By feedjng 990
gr/ hr of Bﬁ?w%%)éw (pgqf?régﬁﬁ%m\é@%éépﬁ At pHe g p&féareg@fyw a@gr eam 3)
was 1 emoved, 1fhi Rk AduRd @%{gﬁf}k&;@g&@d&%%@@ Nﬁn—li%ggﬁg ﬁ%mﬁvfale achi eved

STY was 1.81 nole SBA/'I'tr cat acted water was added via a | evel
contr b sysirepics of filphasaingagadamelldayhgpromaiossor mdymify lvil¢ohobbased cul at ed

anount of app. 2 [hr. c). Water s .the stationary ase and the

but y1 enes <ais £he Aot 40bic R sl BRsetFoRd S R8608: he cata yi c
packi ng, %Qﬁnl:ek&ally?’avaﬁ%’l@‘égﬁ%ﬂe@é coabfy WReerHonRh hf Ophdle ARULRHS Phase,
stream 4. The mgjor part of the organic phase outlet "stream 3 was recycl ed

by st reamcbmp8&yitiére@@hlmgon)hd Axtvahtia ‘ofilnvadaing(ohipesiniv? (IS®) beeaiticon pr oduct
of 1017 gr/hyr (stream 4) was renoved. This product stream contained 0.93

Wt . - % of  Seducehby Berngslavidial mggedignts> npl ess BA/Itrcat/hr. Reacted

butyl gpes were added via a pressure control systemover streaml with a

cal cul at ed anount of app. 7 gr/hr.d) Water was the stationary phase and the
but yl enes Oyeidey't figmnoohiihg cphpseitioBgpasitthi e fronagefor®mais:. Jdbavecktep cat al ytic
packi ng, see Fig. 3. Recovery of SBA was done fromthe organic. phase,
stream 3. THHEPatiRgysa), Mdishcioambiags ol plasticszst and pigncab ds iyuse®d Br/ hr  of

but yI enes (4 £ ATHEBGH IR AP AR T AL Bl R LA R Rlinyias

renoved. This product stream 3.13 wt.-%0 BA, eved STY
was 0.54 gmdrpsBA ddfindtan/ high tReie ttechgtiater adhasiom dobedrtics 20padrgVala cont r ol

system for phase_boundary | ayer. over stream2 with a cal cul ated anount
25  preferred film coating compdsition according to the present invention.

Preferred methods for preparing the compositions of the present invention include
high shear granulation, low shear granulation, wet granulation, dry granulation, fluid
bed drying, milling, blending, compression, and film-coating, fluid bed granulation,

30  roller compaction, and extrusion granulation, with or without the use of granulation
fluid. The more preferable modes of granulation are high shear granulation with fluid
bed drying and fluid bed granulation, most preferably high shear granulation.

Compressed tablets are exerted to great pressure in order to compact the material. Ifa



of app. 15 gr/hr. The results of these Operation nodes are summarized in
Tab. 2. Table 2 Test results for SBA production operation node a node b
node c nowe 2dioBi@hyst type B B B B cat. volume Itr. 0. 40TEP4@10056182 0. 40
pressure bar app. 90 app. 90 app. 90 p. 90 tenperature 0C 170 170 170 170
STY nol esBA/ltrCat/hr 0.78 1.81 0.32 0.54 stream 1 gr/hr app. 19 X) 990
app. 7 X) sb@RRicntly damoger@ub lnix 9812 capiponds ygnndOBOoapiped Wih¥)mEer eam 3 gr/ hr
0 1016 0 515 stream 4 gr/hr 1999 0 1017 O stream 5 gr/hr 0 2000 1000 0 x)
fed via plys&grdedsmedionts syt e groyulpted PUPLIO OUBICSSIORLP SPSUER A FEIf or phase

boundary layel,ibh& raRSkcil e Stk cMRIcS i %Je%hfe}{% tH\%‘lﬁﬂalHéﬂl&g RW %{S%nes as the

stationary phase and water as the nobi phase ow ng downward t hrough the
st r uct ur edechatqatydre asghokiregrapaydep for ZrinntptiSBAntd ngabléthecoggawbtgorphase. A

space-tine yield T X.. 1.8 | esBA/ | tr.cat/ hr was achj.eved, conpared
to 1.4°nmof Ly ety ﬁ;rowr%saﬁhate%nﬁgﬁnﬁ% W_sﬁ I8 BPLET Y BGOEAHOR #ct ur ed
packi ng. ki bOesmpdyRBLREeHIQS tHrBich SRRF dohpeiidppde for SBA production are
| ow et her formation and avoi ding pressure drop problens at high flow

rates. Exanple 2 : Propyl ene was used as the olefin for the conparison of

di fferent {.I ovyband ho]]I ﬁuF siltfy tions. Ifn { he Fi(?“s, Z.Qn 3 the [gactor 7
i's fed by TRESSFERTRURHPRE LSS AMEHY P HATIR BYVHGHT BYC dePe#f™Y'eS The
react or i Sor@bleRRLeh watiflg. aT6 ticdttthé eAngRE, Howldes P@skdcigo Bethnixthgasheguat e
tenperature control. Stream 3 is the organic phase outlet and stream4 is

t he adfieodsd Bidoavlautcpled. Ifmpseipivop dpabindesfmayt beddded vadrthepowderpar ge

stream T t b Y . . i.S.conhined wwth a feed
stream totafsﬁér%gde/gllct:(&hr% %rr%ﬁlrelgttﬁlgtlr ug%lg(ﬂa.rg%lu%grr %ll?rpa%éfsegf%esﬁ%%dsgi tion of the
phas et pou@pﬁardﬂylgltmpcswmi imcf@ Vﬁ?gg%ﬂgragdp@‘qu@m mshﬁ{st ﬁtogédm:t f ldjuid Br eRt
operation es were investigated: a) Propyl ene was e stationary phase
and wat er 248 PAR PEOETGSIHE AIMMPRIPIPsatige QAT 9 AGISPRREIIRY 1% ddBt al yit i ¢

packing,  §&eudwGpin at BWH%g?ég@écds El'?e%rﬂi@%he\"j\%r%l&r m&@g?@gg@uﬁlephase,

stream 4. There \%as no rec streant5 S zero. B ding 1981 gr/hr of
wat er 16 st maamg2pn@nuces actil tbe dgsiedwod goiulR siZktangrdehsity(is tcleevnd4 )Endgwintenoved.
Thi s product an am.cont.ai ned 9. 36 .-% of |PA,, the achi eved1 TY was 5.48
mol | PA/ | t FER 9 HCTeTRing Vé?jp‘b‘?’%fp%?%%?%%soréﬁr&&%lok}iﬂé? PP IEESEG RO EREr ol system

over stregme LraMuldiePprodh@ WhaatRArRERY He rﬁi&ir%ﬁfbwllg%qﬁf) & for RicBRPPY! ene was
the stationary phase and wafer was the nobile phase. Separation |ayer 9 was

bel ow t he dedngloydisshgyged fodluidsleas driyigg op dricqRaciovesdyaiodveniA

20  Wet granulation is a process of adding a liquid binder or adhesive to the powder
mixture. The amount of liquid can be properly managed, and over wetting will cause
the granules to be too hard and under wetting will cause them to be too soft and
friable. Aqueous solutions have the advantage of being safer to deal with than
solvents.

25
Dry granulation is a process used when the product needed to be granulated may be
sensitive to moisture and heat. Dry granulation can be conducted on a press using
slugging tooling or on a roller compactor commonly referred to as a chilsonator. Dry
granulation equipment offers a wide range of pressure and roll types to attain proper

30  densification. However, the process may require repeated compaction steps to attain

the proper granule end point.

Fluid bed processing involves drying, cooling, agglomeration, granulation, and

coating of particulate materials. It is ideal for a wide range of both heat sensitive and



was done fromthe organi c phase, stream 3. The mgjor part of the aqueous
phase outlet stream 4 was recycled by stream5. By feeding 2010 gr/hr of
propyl emwo(etwmarml) a reaction product of 2120 gr/hr PetrErammd50182S
removed. This product stream contai nﬁg 13.55 wt.-% of IPA, the achieved STY
was 7.96 nol ei pA/ltrcat/hr. Reacted ?er was added via a |level control
syst em f omhophastechbtividabitudtayenif@vieprostsgroodditbhdara aclaibedd Bt edsiagaunt  of
app. 110 gr/hr. c) \\ter was the statiqnary phase and propyl ene was the
mobi | e phgé%(uss@&ya?rléﬁhrgﬁgh apedugt kg ungeno el 1tytq0881&38$<torﬁ,eat§ ee Fig.
3. Recovely iz huta 10R%el ML HaAUGRHRA BY ANy LA, bu the M) or
part of tﬁe orlgzgansle% phase oStIg}?h%tr%am was ecyc]]ned by at’relc}im 5. By

f eedi ng 928s Jowheedhotvimttbe oiflgtsowaen Hpatamayelactffetivgy adustucad byl idbingr / hr

(stream 4) s renmoved. This. product stream contained .5 1 .- % | PA, the
ohi ovad SA Ik ST s BN B TR IR BrBig el et e v a a
pressure At 1lySHABieR :? 8AdiBSRR3M) Is Wl h C%n&d@ibﬁﬁi?%ff% AIRMRtbeof app. 38
gr/hr. d) Water was the stationary phase and propylene was the nobile

phase. Sepequatcil dmathagrersuffiomns pedsovecoohing.c Agaloyteratiopaoi igrapulasion nRyg. 3 .

reoyere, S pednriad 0Res SRR oo Rreadh SEPBS s B S 1) a

reacti on prailiecpropértiddiddedichitied stream 3) was renoved. This product stream
contained 9.18 w.-%of |IPA the achieved STY was 2.89 nol iPA/ltrcat/hr.
React 8l water was added via a level control systemfor phase boundary | ayer

over stre 1 . Ca :: ts of

t hese opeﬁﬁcﬁgﬁgrﬁﬁa@é&g& gq%egfrlﬁ.e(’rglrlsl%z ea %ﬁ%@o&ﬁn g%?{es%n lizge_gt%néggﬁdt s for

| PA pr oduglacedimprabht prss wodskea tadbkdewhhomday of thedegrddieatsabyiag té ype B B B B
cat. volu Itr. 0,60 0.60 0.54 0,54 pressure bar app. 90 app. 90 app. 90
app. 90 tgﬁ%@g{ EB@ I)ROVEEY qOFpMYy HOoppEe W@l@&%wﬂﬂfmw@ﬁmce&t o4 7. 96

1.62 2. 89 shEGafs Ivgbh Rl ARRo w28 r Yot QD %?ﬁon 36c W thSBLoRLhEABnordr / hr
1981 app. 110 y) 978 app. 42 y) stream 3 Sr r 0 2120 0 1022 stream 4 gr/hr

2 11010 1@Hsex@ipstnteased5n forfutatOn 20080t 2004uc2@A0 dufkctf @dipvésaiopr essur e cont r ol
systemy) fed via level control system for phase boundary |ayer The
formati on of C2-C5 al cohols by olefin hydration is exothermc. For

i nstance, ThhRt PR3es Alsd @REA i&%tﬁlﬁhdcﬁﬁeﬂ& drRBmAf|, Redpeflsikéd bemhe i1
moderate and even | ower for the higher al cohols. The generated anpunt of

heat can bep meddydut mekgondipbletittd o (wriilebtatipe presses), nomeprathian a few

i nt ersectional cpea‘;{h exchangers a e.reactors. Si(ﬂpl ified
d (8) 1
€ e

thousan ur,cand wit o rorung(a)l%:aﬁq II:lnplll‘etg tréj 0 large, computerize
sket ches slﬁovm ng 0w di YELH TGRS “of T R cé#pdnenat% "Wt R ttwo at

renovab ConfueRia$matels dapiticitsbn mdtdry r eckedrid presSdd) ik taNinaltd QW dadid o@r
counter-current flow )
thousands to millions of tablets an hour with much greater pressure.

Many tablets today are coated after being pressed. Modern tablet coatings are
polymer and polysaccharide based, with plasticizers and pigments included. Tablet
25  coatings must be stable and strong enough to survive the handling of the tablet, and
must not make tablets stick together during the coating process. Coatings are
necessary for tablets that have an unpleasant taste, and a smoother finish makes large
tablets easier to swallow. Tablet coatings are also useful to extend the shelf life of
components that are sensitive to moisture or oxidation. Opaque materials like

30  titanium dioxide can protect light-sensitive actives from photodegradation.
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A tablet form was chosen as the preferred dosage form for compound 1. The

manufacture of granules is a common practice for densification of the low density of

drugs to ensure smooth processing for the t

ableting process. Several technologies can

be used either alone or in combination to achieve satisfactory granulation such as

direct powder compression, dry or wet granulation method, and roller compaction or

spray granulation methods. The selection of the appropriate granulation process

Jong et

types of severa



nondi viding cells, without integrating into the genonme of the host cell.
Ceneral |l y speaking, adenoviral DNA is typically very stable and renains

epi sonmal We.2ogvos4@xt rachronosomal ), unl ess transformati eeT@P26100B0IBDENESI S
has occurred. In addition, adenoviral jyectors can be propagated to high
yields in well-defined production sysﬁ%ns which are readily anenable to
phar maceutdepailds apad the prabuddsiodtheadtartihg Macalalsginddre eQiip®s ptanoles suchhgse
characteristjcs -ana their ﬁgl | -characterized nol ecul ar. geneti cs nake

r econbi na@@ﬂgﬁwﬁv posity ae digryrgpsHe L ase g dbwscandinve 8 sigadicoRlicRO ar ri er s.
The produgtd i i ; rel se of a
packagi ng(ﬁfi:éetia efﬁlﬁ%ﬁgmﬁ?ﬁ%é]?@tcgﬁggg%ﬁ {1)1?6 %ﬁﬁp}tgn%%@%ﬁht ﬁér ? (lgjhr%l%:(??lgﬁs of
adenovi r algrgetes votrhodiggae bhlatdehatyen beenngt fromrabdel @8g/dc tr abengl.fgec.ed t o be

nonfunctional .. Pre tly, .two |l -characteri d h n bgro C
oonousr L oMap bR RN o nign® o it O 48 ol BBRD: TEBuTE e sour ces
of the vi kalichagkione pbABcrTas ul i ASERCUKTAbn KSGHONS Lbiahgar  used for

gene therapy. Rﬁgs i cation-defective human adenoviral vectors ﬁave al sobeen
t est ed as pversss. s shammiiarlgbled) thehrellgtedoimpaetjorpprogesy did ratyrafidg sdegnagens

derived fr,om. ari et f. infectious agents, .udi es conducted in

oxper | ment et RheEy a ighe? FRE hRuSur By, is®) A anieiat Bey

i ndi cat e hBaposkBEOdHRIto A voi-¢ v Bakidensiteindoby foR prdergdefRvictiaé vect ors
carrying transgenes encodi ng i mmunogens as wel |l as ot her anti(?ens elicit

bot h HenoPAtrmasentice] ngradainkt Aoy adeqyase daificationywrnset achieved witBgene
product . - Gep g'Fa?lldaYioﬁ pﬁ% 09y trlaly G354 AREOf f&%ﬁh&ﬁﬁ%&&&%ﬁ%&%ﬁ& 4fst ng
human adenoviral vectors as’ vaccCine carriers in nonhuman experi ment al

syst ens byugirioh @erfordiange inntiel parzatrian prot ocol s that utilizes high doses of
reconbi nant adenoviral vectors that are predicted to elicit immune
responses; or by using inmunization protocols which enploy the sequenti al

adm ni str g} O nfacRHEBPW R BhtioHaFaBlcR &@@Eorﬁ&%nﬁrgﬁbd’ eekifieQaLain dser ent

serotypes but which carry the sane transgene p uct as boosting

i nMrunilzat ibowsr (pulxslonayn dsint¢gratt.(crabcarmellvsasodGeme, chingressipn ard (17Q9e87 (1996) .
Viral vectors, based qn .human adenoyi rus type Ad5) .have bee evel oped
For di 11 o BIPhERE o SHERy IR ML e 451 breadir GHEL R Redan dts: baseq
vectors akgcHeastii N EeNr ngaﬁﬁlﬁﬂi&ﬂtﬂuﬁ@b@er?ﬁ ,ﬁﬂﬁﬁ%,%onip?@si@h%ﬁ@ﬁ%- of a
pre-existing immunity rn humans agai nst Ad5 wild type virus has been
denonst r aredingnaded toirayide tabktswith adegatsaluehly peftiqugdrbreih tigargetadlow
transduct i herdd JRR IS Bariofs CrEAhnlSAHRL L AR Rk e, TN 2 gt .on

ef fici encyl/3 Was Gémonst at eéal n 'squ SRS Wt A T e S R ORet ral A ng

ant i bodi epraer w2dRam@liteddising atagier AgoGht dTite@ler {toiodtaibRigaer Wik AJS

vectors. The npst extensive characterization of an Ad5 vectored vacci ne was
obt ai ned idansitysanq a/dys densiicatpppregepsi-c ¢ Bighwheas gralatep dellgrasonedtyp et al .

Sci ence. X ( X - i ydy, on the
co-i nj ect %g%%%%é (%%%gqt\%/@c@ %rzga gé%?%%@%rﬁ%& |'f1¥§‘%g\h€?’qﬁ§h anfthﬁ%%ﬁ?ﬂgigldpr oof of
concept stadyanddaibly dobisicatidnhaai agdegatiigkingfactbithe disselitiomproSesspr i si ngl y,

t he data reveal ed ag. i ncrease of H V. i nfecttion rate in vacci nated subjects
with anti FAgBegI0Ee.d lﬁgqufvgt ghnsapirgd thampert odimm Bupyl stlkee ay g wetiiget |

Al t hoygh tag&lt@@ﬁaﬁé\lestﬁé Qi_fndfng'o? th@&rﬁ?%&‘bv%ﬁ'as RSRHVALiLRNton. PRE uglggar vet,
the results ralsed additional questrons on the safety and efficiency of
vect or s basddmdaurytiedfat is met désirhbledne or gy antddovideveftact sremdalopinistcedni on i n
heal t hy subjects. .Taken toget her results ohtainped .so far, i i fferent
Vacci ne RGO SIRAF Sy SOt roar Pl B SRt Sttt &l v Pl acs
vectors i R&keaRRIGhAtNRe PRAUCTHE néo iy enayiek Hﬁnﬁﬁ@fu@ﬁ%ﬁ%&@éﬂmw&s guvery |ow or
absent pre-existing inmmnity in hunmans.” SUMVARY OF THE I NVENTION In a first
aspect t helspregable dispeleiieison provi des an isol ated pol ynucl eoti de that
encod% an adenoviral fiber protein or a functional derivative thereof and
that IS selected fromthe group



consisting of:(a) a pol ynucl eotide encoding a pol ypeptide having the am no

aci d sequence according to any of SEQ I D NGs:
pol ynucl ewoi2de/samedi ng t he functi onal
according to any of SEQ I D NGs:

derivative conprises the deletion,

nore am no aci d residues;
derivative haV|n

14-19, 50
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and, optionally, a pharnmaceutically acceptabl e excipient. The invention
further relates to a cell conprising at |east one of the followng: (i) one
or nore iwol2atead4@adenoviral capsi d pol ypepti des accordi mgTiEP2610@5018¥ €Nt i ON;
(ii) an isolated pol ynucl eoti de accorging to the invention; (iii) a vector
according to the invention; (iv) are %nbinant adenovirus according to the
invention. A further aspect of the iTaW®8ion relates to the use of an

i sol at ed adenoviral capsid polypeptide according to the invention; an

i sol ated pol ynucl dowmdatignsd;/sing RitfeyentBindegeand Gancentiationg, according to
the invention; a reconbi nant adenovirus according to the invention; and/or
the conposition according to the invention for the therapy or prophyl axis
of a di sease. DETAI LED DESCRI HTIVON OF |TVHE | NWANTI QVIBef onNAIL he INr esent

i nvent i on—i-s—deseri-bed—i-n—detail below it s to-be-understood-thatthis
invention is not limted to theAﬁﬂ?%icular met hodol ogy, protocols and
reagent s [¢ I hed nNerein as (| ma Y. 1dtng 1S B0 pe jer st ood
that the ?gﬁﬁﬁhg gqy used here?ﬁfgs forﬁﬁﬁe Sﬁﬁhosgéé? d?Zéfib?2§

parti cul alaetohothon@&ntdsatonl y, an®l5i s nat5.5nt ersided t{d.3i m|t5.3 he | $cope| of the

present invention-which wll be limted only by the appended c¢lainsy Unless
defi ned offieiiaglosaPpdivihni clad->and sci-@nt | 4 terms uséd heldin have the
sanme neanithdsoxaprapyioetinloye underkxdood bhw.ene |6f ordi-nary |skill [kn the art.
Pr ef er ablryogheterns—usedhereinare definet—as ed— T A
nultilinqﬁgﬁigﬁgssary of bi ot echnol ogi|cal teﬁH@: (ﬁB AC|Recomrendat i ons) ",
Leuenber gelyprdméhodé Nagel, B. |and Kl bl|,- H eds. (1995), |Hg) vetijg® Chi m ca
Acta, CH{4010 Basel, Switzerl|l and) and las described in "Pharmceutical
Subst anc ¢ BullsPensitsegéce) Pat ent s|, 0-4bpl | qdt-4ong 0.3y 8 Kl @etPann 0edid Jur gen
Engel , Thi di-cat—Publtshiing 1999, J.he At topedi a
of Cheni ¢ ATMAFAGSETISUCS Grapule o) F2d. ) o 6 ¢ 2n BUdAvarl 98y ki ., CRC
Press, 199amend (/16 niokdneyl Stjat esPharimacopei a- 25/ Nati onal Fornul ar y- 20,
publ i shed_by the United Statesl Pharncopeial (Convention llinc.  [Rockville

Md., 2001. Throughout this specification and the clains which follow,

unl ess_.th o i i . " L se” vari ations
such a3~ dbeePhBRauS Ry b3X SR dahRuytd PiflEt o BRIRL LS Pprun oy 21 2

i ncl usi on nafthalsskag ik @aiugranulatot egefluidbed Uaingr Badeupasdddte at the es,
integers or steps but not the exclusion of any other feature, .integer or
step or grABUPOWICTinHE g MRt Pvas uiggssas granvliionetiiid Sigt NgS paRYSAdETIBE £ f er ent
aspects o i NVENH R deti llheRI1EI09ehaE Gh @gpect so defined
may be co%{)(?ér%gséﬁ% ?ﬂﬂ;’;ﬁ%l@{ (eir gsogg}gta orergaasgeogfé EFI)eéE@ cl(ea@fy i ndi cat ed

t o the codisiregrant] (aropearticbodeaodivangr dreslouidend )ruohid deltred na@ndgeesigmpr ef erred or

advant ageous y be conbined wi.th any other .featuyre or features indicated
s Beilfo DIEaFED Y o) e b s g PG 478 dehlinroSGHEOR £ad ¢ hr oughout
the text QfimbftiscERetibld ald MRwnEaHRE 21 e LIRCIMBRS S 16 tditAgr ei n

(including all patents, patent %ﬁglicatlons, scient’i fic publications,
manuf act ugeanuies syse diflucnaed lnthe binddst pypet iToasncrease in) bullHensifgassogpted or i nfra,

are hereby .jncorpar.at ed. .reference jyn their entir . Not.hi. herein is
6 be- conduUE C B8 BhEish kT oR hERelRs v TP b int e R ©o

ant edat e sialfidhsialosee @ bylyvingigierotitioRy (PTP)ioR RO Eiafile siz8 of Bensit9lid owi ng,
sone definitions of terns frequently used in this specification are

provi déd. aippawdersigpdablen Hpweyes theadgnifigast iceeasen hulk depsity With t he r emai nder
of the specification ve S tivel fine nj.ng. an referred
meani ngsl.o?1 rr?é‘?/@PPV%lgug% ei(%fgf)’ﬁ%d%g%éih%r\?}?l%{%{?ﬁé{élﬁor%l%g %1?1]0%8 arpact erized.
There is grRAGNA InEAPEREMAWIBAInEdN! DE.)GViET BiWler gF@aRiszRtwAninof the adenovir al

genome with respect to specific open ) )
unprecedented finding. Although hydroxypropylcellulose is a commonly used binder,

there is no evidence suggesting the superior densification properties of
20 hydroxypropylcellulose for low bulk density drugs with reasonable granule growth.
Furthermore, the formulations manufactured using povidone and hypromellose

(HPMC) also exhibited poor compression characteristics perhaps due to under or over



reading frames being simlarly positioned, e.g. the location of the El A,
El B, E2A, E2B, E3, E4, LI, L2, L3, L4 and L5 genes of each virus. Each

ext rem t ywohwtionms4@aenovi ral genone conpri ses a sequencePKI®PR0IBHSEB2
inverted termnal repeat (ITRs), mhicg is necessary for viral replication.
The virus al so conprises a virus-enco 2d prot ease, which is necessary for
processi ngraamgioafFighe Bt Mhist dffcat wps eitrébiunsl toeltsupedort gramriadbics walf ect i ous
virions. The structure of the adenoviral genone is described on the basis
of the or &éﬁuneﬁomrewctlg@tw hydrremedpyieedulospr essed fol | owi ng host cel |
transduction. More specifically, the viral genes are referred to as early
(E) or late (L) genes according to whether transcription occurs prior to or
af t er onsédhisomaPkia wasglhitbatektended to dvhlmateahd yifghasbindér dir thaddsaltiiion, t he

El A, ELB, E2A, E2B, 3 and E4 ne f enovir are r ed to prepare
The oSt BERPImEEe of R Larr e fren, Tefiies Nl e ALLISHE  f ool o
eXpr €551 OB ol @GR clght bBSOOHL ChrcnEatlfiohA Shidiet il UsprPonent s

of the virus particles are activated. The following Table 1 provides an
overvi ew dvédissoltiwngenuencedisisboen irebiguts hehedipsolinn RERYYaREIMRVACEUTI CAL

COVPQSI TI W TH SUPERI P PERF N ND PATI ENT COVPLI ANCE Th
Srooent 1 I Eet ke R T RO Wi RSty R dT, Prruaa0e STy g °

(2R 3R, 4R,p5§)vinylpyrrolidone as a binder.

5- (4-am no- 2- oxo- 2Hpyrim din-1-yl)-4-fluoro-2-isobutyryl oxynet hyl - 4- net hyl
tetraHlydro- furan-3-yl ester and hydroxypropyl cel |l ul ose that provide high
bul k densipy, i r j ! i on and
low and ooy 15 B0 R ook o bR B RS R Y

(2R, 3R, 4Rcbipetmd Bp@vides sR~com adedtqpes imdrdumnng the\shperbr fpkatucoprdecssing

i sobutyryl oxynet hyl - 4- met hy| -t et r ahydr o-furan-3-yl ester (coppound 1) is a
hepatitis2ediQ "élef(SH@G’)eX'ﬂBPl?n@ é@gelilﬁﬂke?rtw; @aaatrtlﬁ@ﬂ?edhﬁd&ﬁ%tei can be
prepared a§ideRe ihi8ded rfiPRARA ARFRAL (o HERAOhpResGio 4dS(d) Bis@y PI 00d- bor ne
i nfectious hlseasé&?h%t affects the Ifégr. The I'nfection '% of t en
asynptiématdisse lubon poiides. ds sabmagh &, confinmtioo off tiesc adantaganwohuggard to
inflannatign of the |iver g%ﬂron%c hepatitiééj No éqccine agai st1 epatitis
C virus i $hRPIsERE and piyainee af goennositiogs el earmrauad Tiate praueiidotld or t he

t reat ment ngf hdvieBEn pRliRELI on caused by hepatitis C virus. The estimated
daily dose is I g-2g requiring high drug loading in the drug product to
provi de the best treatnent reginen for the patients. Conpound 1 is a weak

base with a pKa of 3.5 thus req 'Xrain t g product to have an i medi ate
release (IR) profile to overcorrip-wigggép)gg%-gélii solubility Iimtations (see
Fi gureol). As gifReédof Diffei€itFeydrox{h®pdicdBuRps GRaddstoh dompssifibREHPI t ousl y at
pH>4 suggesting that the absorption of drug could becone dissolution-rate
limted at physiologically rel evar@ﬂ'ﬂ&mg hi gh dose and need for an

i mredi ate rel ease profile are further conplicated by the | ow bul k density
of the drug substance (0.04 to 0.3g/cc). The conventional manufacturing

t echnol ogiTesfughgltey ithrgbonofitswifihydros getopxice  pil @wntisr deger foemk bécamsgountl nul ti pl e

densification steps as well .as high anounts of excipjents such as binders.
I addi €1 Ino Bk ngY Nt dprigher @ et i%abger bobawdi fFrénwraﬁeSéage of

bi ndefzsha%yar_o';z?%zawl\éaldwge%re Qhihdleq, A %é@lféﬁ'b%cﬁlfalow(WiHﬁﬁg%t resulting in
| ower bioavailability. The availability 'of co cially manufacturabl e drug
product s tDredawape)oasiklecd] i & FEC-hBdedodxyprapatactinibsd-oF), tiecg aEFHPO-5 a
critical conponent of the drug devel gpnent process. The safety, efficacy
and acceptdbhydreyyrseryeaibilesgriiyeKbicginiHE HF. hydnogepreaylcellulose-HE),

and Klucel® MF (HPC-MF, hydroxypropylcellulose-MF).

30 Klucel® is provided as a line of hydroxypropylcellulose products that come in a wide
variety of viscosity ranges and molecular weights and are distributed by the Aqualon

division of Hercules Incorporated, Wilmington, DE.



by the selection of a dosage formthat depends on the dose,
physi co-chem cal, and bi opharmaceutical properties of the therapeutically
active agwotwiodsesof the appropriate manufacturing techmrolrape@s/os0e2
pharmaceutical |y acceptabl e exci pients _can resol ve nany conmon probl ens

wi th such conpounds. For exanpl e, freaﬁently used approaches to resolve the
bi ophar mateiid cal issues i nclindecdsky Raptaageey* such MselepadatWeigat si ze

reducti om, I|n|d solution  canversion to solid dl:nprclnnc or the yse of

annrphousFﬂ@ﬁﬁsEF§%ﬁﬂnarIy t He08 épg(ﬂbﬁwﬁebtabl|<ﬁ8&09pproaches to \manage

poor parft properttes—e—g— oy s no—cofpact properttes—by-m xi ng
wth excrgﬁ %ﬁ Eg% a ocessrré%sdép(gy“gwgnulatlor9§é965|2|ng of the
particles x&nm Uring tech i gran n (dry/wet),| fluid
bed granuF% 1 on andﬂhrgh sheg?kgggﬁ§¥ﬁ?|on re co%ﬁggpg used approgches to
resol ve rrmu(feﬁ%mrpﬁagndi fficulitss 3,edmtiedyvig flowl, isomoent uniformijty, and
conpressilon. Simlarly therelare many technol ogi es avai lable to sol ve poor
bi ophar macdudriccetkationopentdr escight /e dpmusies detéirhinodigr2 Steinysivge hnol ogi es are
avai |l abl e toﬂﬁ%ift these i ssues, the conbination of these chall enges such
as dose, <¥P §ﬁ;§ﬁﬂ’ or physrco chemical properties can present

i nsur nountgahle: ggg&qgghﬁhgsth[Qﬁygh&ﬁungzsU|table products. Accordingly,
novel approaches are frequently enployed to formul ate these products to
deliver optinal results W th respect to manufacturability, stability,

bi oavail ability,. gﬁgﬂirent [of0) nce. The res ﬂFentron provi des a
conpos?ti o PSRBT befSistelsnalen ?ic %fs ustie at?8}1 aﬁ?]é%he A% WC%n amount from
about  50%ytaMuladion Pedtessd TIMcent @yadémmgrdamybﬁ%ldé 19166 RERAAE] ifth@n anmount
from about | %W w to about 4% w, and at |east one excipient present in an

anount up rsop%dﬁrtmm%deerwré usscasghe gxanpiajion Buisethacyasgempyed duiEegr oup
£1 1 m coat PR cal B PCSARe R PLH ML P LRI AR i LA R lHRIGSED o,

il lustrat ls@@umheroplbdns@dmbaﬂd anmtmh@e@ﬁunmmwmerb adted @aemhigymeer at ur e.
Figure 2 provides, a gh illustrating the effect of binder type and its
concenfr ataPIHﬁVeo‘PPtE@IZTKd @IS FQYPPRSIIYr anul at es in conpound 1. Figure 3

provides a graph illustrating the effect of binder type and its
concentration on conpression profiles in conpound 1. Figure 4 provides a
graph illustrating the effect of binder type and its concentration on in

vitro dissolution profile (USP Il Apparatus, 370C, 50 rpmin 1000 nL of

0. 005N HCL) in conmpound 1. Figure 5 provides a graph illustrating the

ef fect of hydroxypropyl cellul ose grade on cunul ative granul e size, neasured
using an ATM Sonic Sifter at anplitude setting of 6 for 7 mnutes, in
conpound 1. Figure 6 provides a graph illustrating the effect of different
grades of hydroxypropyl cellul ose on conpression profiles, neasured using a
Presstor (r), Conpaction Simulator sinmulating Fette 2090 at 50 rpm in

conpound 1. Figure 7 provides a graph illustrating the effect of different
grades of hydroxypropyl cell ul ose on dissolution profiles in conpound 1.
Figure 8 provides a graph illustrating the effect of binder addition nethod

on dissolution profiles in conpound 1.



The present invention provides formulations of conmpound 1 with

hydr oxypr opyl cel | ul ose (HPC) as a binder that resol ves many undesirabl e

i ssues aswocbhavma4ni t h t he processing and performance oPcemrpaonsoid2 and
enabl es the nmanufacture of patient frﬁﬁndly dosage forns. The key features
of this invention are: (a) the use of hydroxypropylcellul ose as a binder at
the |-4% w | evel; (b) the |oading ofante#pound 1 at the 50-95%W w | evel in
the final product: (c) the use of hydroxypropylcellul ose as a surface
active ager@‘ffe"(t&fHé’ ro@rapyYlcelBHpws YReg e Ot Praduct Brocegsingand he fi nal
dosage form (e) a dissolution proddtfnRine¥i di ng 80% rel ease of the dosage
unit of conpound 1 in less than 45 mnutes and (f) inproved bioavailability
of conpound 1 conpared to formul ati ons prepared using alternate methods.

The devel oprent—ef—sui-t-able—dosage—forns—gi—comoundi_requ

forrs—of——<€o I—requires—the use of

hi ghly fundtional excipients that can prdgide { abcd%“descﬁiged
attributes [qf, gynd 1 at Tow usage Tevg)g. Croyenti@npl piqgers are
needed at the 5-10%W w | evel in order to| provide adequate densification of
conmpound 1,| Laetese dempkwbateg t he drug | oadb.ng of Sdonpaund 1 | fi6t he |fina
roduct. Surprisingly—forConpound—1—hydrexypropyeetHluloesewas found to
Brovide t he 1@&@?@@&%8§8ﬁwpé densi ty mﬁty-fusgia-lf4wﬁ? | evef of |bi nder .
As used her|diPC- ke foll owi ng terns have 2./he neani ngs -set out bel ow. The
term" APl " melEerspto the active pharmeceuticat [Lngredient Tjie term
"excipientg" refers to an inactive substance uséd as |a carrjer fon an
active phar/mgeeutFcal ingredient. Excipients may be user tolaid in the
absorbtion |of the active pharmaceutical jngredient tlo bulklup formulations

to aid in t|HéP@aMdf acturing process, or o hel p-stabi|lize th&7active

phar maceut 2XCi pi ents
i ncl ude an iluents,
flavors an and

sweet ener s

phar maceut

pharrragol ogrHcatrty—a pt-an St ¥ xteoto-the=stbj ect to
whi ch the particular conmpound is adm ni stered. The term "pharnaceutically

accept abl ghs pktforniice bsdifRr@® BB bﬂﬂ@ko@@i@yﬁ@dﬁbh@wg§@dsé§e@ﬁsnég _
base-addition salts that retain the biological effectiveness and properties

of the corfsdisfipst on belkalepyivsdpranuigpegtanels s dcoanessimnmad disselwtioni t abl e
non-t oxi ¢ _Qr. i r.. j [ r.o i R le) i s. Sanpl e
et d- addr #1108 Wi b BREAE VR O Rl AP RO o Tt ROLFBBIRT, 20
hydr ochl ordessitgaifd, 4ghydraducaigved &g iall thdhydd el Gdne: aeiatonsswdrt vbsgdvali d,

sul fam c acid, phgsphoric acid and nitric acid, and those derived from

or ganilé abrifees giferan ghades) hosyrasiuit foi Botls ¢escidbad; hageq @n giffiey molecular

met hanesu j ' [ [ £ { d [ Lok 1 ' lic acid,

| actic ac:\x;cf?gr"%t&ﬁag(?ytgona@?%#hgg%%? ﬁ?ﬂi%h{}g%rlrg jé %glgdel{ggg it c?gwsea ts include
t hose der iavegtdbicoftomrmtmil densitpetdpaiiclesizs pdispogtivansh ngudifferenegsywanomoni um
hydr oxi des, such as for ex | e, tetranet.hyl ni um hydr oxj de.., Cheni ca
mbdi 11 cat OBV 18 CORRITEOBE A B GHoeHHO 1B COMRTGRYOn HOBISVEAI { s a
techni que gld® KPQUR hhPRVIRESHE AL taﬁhﬁ@u%%@stﬁl? af#?%h%lr BmbiR'ggved physical
and chem cal stability, hydroscopicity, and lubrlity of conpounds. See,
e.g., 15 Aisel® EF .m#lbe ncbiat torckist¢ sialilaDgsagke propomscsandvifh KincEEI iR er y
Systens (6th Ed. 1995) at

. 196
Similarly, the lower dissolution of Formulation XI could also be attributed to
inadequate binding of the particles. Based on the results, it is evident that all the
grades of hydroxypropylcellulose are acceptable in the compound 1 product, but their

usage level may need to be optimized with respect to compression and dissolution.

20 Klucel® LF (HPC-LF) is the most preferred hydroxypropylcellulose.

Table 5
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addition during wet granulation using the granule bulk density and dissolution profile.

As set out in Table 6, similar bulk densities were achieved either by adding binder as

20

a solution or as a dry binder in the powder mass. Moreover, the mode of binder

addition appeared to have no effect on the dissolution profile as set out in Figure 8.

Dry binder addition in powder mass is the preferred method because it eliminates the

need for a solution preparation step.



resistant to the environment, extending its shelf life). The conpressed
tablet is the nost popul ar dosage formfor an active pharnmaceuti cal

i ngr edi enwo 2bn/asle1t abl et process, is inmportant that ach/EPoewesiients be
fairly dry, powdered or granul ar gg/nat uniformin particle size, and
freely flowing. Mxed particle 5|zedm£ wders can segregate due to
operational vibrations, which can rerblé6in tablets with poor drug or
active phar maceutical in redl ent content uniformty, Conpression ajids nay
be present Effectiof ghe Nods F‘PPM\“PH an Q’;ﬂ%ﬁﬁﬂ“‘ﬂﬁ of Companndsboyy v,
preferably fromabout 1 to about 40%/ w, nore preferably fromabout 3 to
about 20%W w, and nost preferably about 12%Ww._Non-limting illustrative

exanpl es of |conpression aids include |actoseXbvrtdwdnat XV (floerwgriystal |l ine
Ce||u|ose1 ‘farhh 1500 and | actose anhudrnlc hﬂhrnhr\cfa|||nn he||u|ose

AC T UOT

is a pref err@n&iﬁ%‘;ésm on aid. Disint egran §7ﬁay be pr 920t in the
inventive cOmMRSLERT LB JEpNt Up 10 abpgs 10%v w, [preferably from
about 8 to about (fdg }Q?/v Irﬁi‘;ilr&e preferably fromabout 6 to about 2%W w, and
nost pref er altlryspabiohe 3. 5 %V w. Non-1imting20l | ustrati 2@ exanpl es of

disintegrantc incl ude croscarnmellose sodium hrncan|dnne, Starck,

cel l ul ose, AmHPG- W%étfstsi’]ﬁ‘ﬁ‘f’@d“wroxypropy 28el l ul ose| Croscarnel | ose
sodiumis aRf 2 behdbrSH {akdants may be presgnt im the
i nventive C()ITDI?S?'[I on r?r? adr};ran@g{rweﬂp altsg abput 5%wW w, pr g?er abl y |f rom about
4 to about @ w, and
nost prefera : glidants
include talc, colloidal silicon dioxide, and cornstarch. Talc is a
preferced glidant. Lubricants mgy 1IRSESERYXI N the inventive conposition
in an anount up to about 2% w, afiples om about 1.75 to about

0. 25%W w, rmreEffwtfoémhbmtfatﬁm alddRC-ILF 65 CaompdritidnsofObhpousti | | nore
preferably fromabout 1.0 to about 0.5%W w, and nost preferably about 0.5
%V w. Non- limting illustrative exanples of |ubricants include nmagnesi um
stearate, T19t@aHl ?SSlﬁ&ﬂs@(Vﬁ-Wﬁrsh&)z,th@bﬁﬁé@gﬁﬂ%ﬁﬂtl%é thatR@h ¥R pRafiye gl ycol,
sodi um stearyl fumarate gl yceryl "behenate. Magnesium stearate is a
preferred ubinpretagrenulRidnmrocss arrdgcoe[qmttwnsrayptbéu@rtelsletﬁtof ddferérs dosagent i ve

cbout Poalendlsy R aPy o PRt s % i ERost |

pr ef er abl oRHewbr the AWbI dMNRix [ah @ wlak Rt @ah bé U§efdra§'fal ﬁnﬂéfﬁﬂﬁﬁhﬁ& tHat can
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hi gh shear granul ation, |ow shear granul ation, wet granulation, dry

granul ation, fluid bed drying, mlling, blending, conpression, and

fil m coatwogpidfdswsd bed granul ation, roller conpaction, pemEkrexioBEEBDN
granul ation, with or without the use ?é granulation fluid. The nore

pref erabl e nodes of granul ati on are hifgh shear granulation with fluid bed
drying and fluid bed granul ati on, nokdblereferably hi gh shear granul ation.
Conpressed tablets are exerted tq great pressure in order to conpact the
material . |f adifert %ﬁ@?ﬂ@?“ﬁ&‘ﬁﬂg’é @OWWOBYIC?IHEOWQHWE“@%not be
obtained with sinple m xing, the ingredients nust be granulated prior to
conpression to assure an even distribution of the active pharnaceuti cal
ingredient in the final tablet. Two basi XWlechiXVYlles| XVallus&dXt o pr epar e
powders for -granulati-en—into—atablet—wet granylatippandrdry—grianul ation.
Powder s t hat COAWOBRA hi xed wel | do not regapre é%ﬁﬂhla?qgn afd-can be

conpr essed I pLOLARLRSR L OUgGh diTect ¢@mpressi opn. Hygh shgars grjanul ation
is an effective neans for turning powlers intqg dense| granulles for| tabl eting
or coating. | lhoxneailest brlighanul es, powllérss ar|€.added2to t hé.an xijng bow
and the bowl gpy_§gal ed. I'f necessary, a|dry bijndgr npysbe agded with the
powders or dispersed into the granulating liquid. A |arge ijnpeller spins at
desired spee@uIR PeRfiy?d The powders intooaavorfigys Affer thegowders are

bl ended t ogether—H-gui-d+s—addedtotheproddet—ust
pressuri zed container. A chopper tool located in the bow spins at fairly

hi gh speeds shearing the granul gg,apfs x8OXkpP air. The m xing continues
until the desired end granul e size an ensity is achieved. End point is
Pg 1 3 N f ] mil

of ten det erm nédd G v 0 : 0140y : pnpeund i xi ng t ool
drive. The granul ated product may be dried in the m xing bow, if equipped
for vacuumdrying, or discharged for fluid bed drying or dried in

f or ced- ai IThe\paAEnacYbicaDERNYsRlong W ek SfudthBf QGRREeddbr AR M Perforhiaded f bi nder or
adhesive to the powder m xture. The amount of |iquid can be properly
managed, &papaven tashe forguliions desadwdimdable SndihesEardy pemulsgionar d and under
wetti W | t t ft. riabl e, . 0 luti ons have
the addandsysed TELET e PRpdPRulR birdiy hoh B Rou A BRRER S Tt on ©s
a process targedbulthémsitheTheso doriulftedd atio thavd e diim iiratsatfatemy thewadngi tive to
noi sture and heat. Dry granulation can be conducted on a press using

sl uggi ng #EYItidycERsOY Bty aaf displptien ol the sampatiyon Breicrema s maLla

chi I'sonat ofe i frcy f&?c%ﬂ%hﬁﬁd PRCEAEL IPNINIOL G frobeith dind RGGnRLvaiveSSUT e and

roll types to attain proper nsitication. However, the process may require
repeat ed dampddiondmnegtirepontyol-atcparamuidtenpreg@sy togichrut ergrndulkadensity. Fl ui d bed
processi ng. i nvol ves i ng,. gooling,, . I ration, granul.ation, and
coat i ng oft e I%“PE%PFVa?tdeB%/’WQgt_é‘?I} soglaiifhigsy ﬁ%ﬁ_vei BYVal g @@vul?la gé"8f both heat
sensi ti ve jandagintheadl cs@psibl ky CERQAYEhSIatib TRE MRE LRI Fo ML ISR tions are
achi eved by passing a gas (usually air) through a product |ayer under
cont r ol | edlsoetsutted yn soailg tabbm § sizo and wateht)aluklte pobiveadergioacdechangest | ui d bed
drying, heat is supplied by the fluidization gas, but the gas fl ow need not
be the only source. Heat may be effectively introduced by heating surfaces
(panel s oM atcd Bsi$ouldt IAE GEREV ddMidHee AU (AIEShnd aYE! (~50%)Icbmberclesl cool i ng,
cold gas (usually anbient or conditioned air) is used. Conditioning of the
gas mg¢ bealigylirmetatipns mdvpekeay ssusties dYleigsovisy bddotx fopBiciimpvaimyryl oner at i on
and granul:ati on. f. ' . [ n the
e B R L S s G SR Y

healthy human volunteer study provided similar observations as reported from the

1 fal La a¥iiliaaal or
T Ig A HUIIP A\ |

monkey pharmacokinetic study (Table 10). The superior performance of the novel
formulations in the pharmacokinetic profile compared to the carlier formulations that
25  contain sodium lauryl sulfate as a wetting agent was also an unpredicted result. Part
of that effect can be attributed to the surface-active properties of
hydroxypropylcellulose, however, its comparability and superiority to sodium lauryl

sulfate as a wetting agent was unexpected. Therefore, the ability of



Direct conpression is a nethod used when a group of ingredients can be

bl ended and placed in a tablet press to nake a tablet w thout any of the

i ngredi enwe 2nemism@1t o be changed. This is not very compoThPe@ussoisRny

tabl ets have active pharmaceutical in [edi ents, which will not allow for
direct conpression due to their concefitration or the excipients used in

f or mul at i dpd@kepropylceltnekiead peovide httee dissotang @sldieuvaildldbidyatpiesasses, al so
called tabl eting chines, range fromsmall, inexpensive benchtop nodels
that make SERHI@ERdyantaee t9 the pro %tilﬁég]‘élilgfl&faﬁﬂr fegueesyingno nore than a few
t housand an hour, and with only around a half-ton pressure, to | arge,
conputerized, industrial nodels (nulti-station rotary or eccentric presses)
t hat can make hundreds of thousands Table8l|1ions of tablets an hour with
much greate essure. ny tahl ets tqda re, coate ter being.pressed.
Voder 55t ani MEbEESt Hgaubitits sng Chatdtiat 6 Lommnde biSuated ot

pl asti ci zengy,apghihLioRiHetic PREfoYHRMAce IEVIoRkef ARE HIRaMVoluniGerHtaltles and
strong enough to survive the handling of the tablet, and nust not make
tablets stick together during the coating process. Coatings are necessary
for tabl suaw U ) CA B , o pvaw € A LE®. -

| arge tablets easier to swallow TKlet coatings are XXHo useful to extend
the shelf life of conponents that are sensitive to noisture or oxidation.
Opaque mayggiediched | ke titani um di oghde ieduIrtion ect | ighbvAdRSolmURRAL | Ves
from phot odegr adati on. Tabl e 1 Summary” of Product Chall enges and Desired

Target Product Profile The conpositions of the ppesBfkah nvention can be
pr epar ed accordiqulg to the exanpl es set out bel ow. The exanples are

pr esent ed Goomopod poses of denonstrating, Bub not limiting, thelpreparation
of the corﬁgolﬁii tigrg of this invention. LES In accordance with the
present in &PIoR 1 he fol | owi ng exanpl es “are provided to illustrate

pref err ed Krgédiogds for prepari ng conpositions of conmpound 1 wpt3h the use of
hydr oxypropyl cel | ul ose as binder at the |-4%v w |evel. Exanples |-1I1II
Convent i ofaliunelehodsulfase Prepari ng Conposi®9 ons of Conmpound 1- A tablet form
was choser&rgsscaltrgql prgf 1rrgled dosage form f%r9 conpound 1. The uf acture of
granules is'a comsh 0p HCtice for densification of the lowd hsity of drugs
to ensur e \sieRRItIRCRSGI0Rg for the tabletgigig process. Severgl3technol ogies
can be used either alone or in conbination to achieve satisfactory
granul at i &@lleidehsiieonlipeide powder conpresditbn, dry or wet granul ation
net hod, aRd;soller conpaction or spray granul ation nethods. sel ection
of the appropriate granul ati on processdepends upon the properties of the
starting Mdgarsiamsstandet he resul tant granultes such as particle size,
density and fl ow properties because they can have a significant effect on
the tabl etCORHRELHBPONECMy process and can al so affect the dissolution. For
conpound b,.grapulRs 0¥k tihsaglequat e bul k density in the rangesfy om about
0.3g/cc to about 0.6g/cc, preferably 0.35g/cc or higher and nost preferably
0. 4g/ cc oMimyfhcturngeMetdmdi r ed t o Hedd mublistéefequat e povstep pfoaess: aretl ti ght er
wei ght variation during the tableti ngeﬁoroctess . As shown i n. Tabl ed2 t he
OFCHE QAERITES e deETHT ORI en at

roll er conpaction process did not ]brr
hi gher roller pressures simlarly,aflici pahulROWHIRI CONMMELSEEHAMI¥ASIROL
possi ble due to the very |ow bul k densrity and poor flow property of the
active pharmaceutical ingredient. dnsiough adequate dEasifYication was not
achi eved -wth
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and hypronel | ose

Based on the evaluation of different binders, their concentrations and mode of

addition in the product and in vivo performance, the following formulation

compositions are set out in Table 11 below as a preferred embodiment of this

invention.



(HPMC) al so exhi bited poor conpression characteristics perhaps due to under
or overgranulation (Figure 3). This effect was attributed to the superior
granul at iwo 2as/088d41 as superior conpactibility of hydrorgpmepyloosiiB2il ose.
This analysis was further extended to,evaluate the effect of binder on the
di ssol uti on performance of the final agsage form The tablets were
conpressed at a desired hardness toTablearlget active wei ght of 500ng. The

di ssol ution was_studied using USP Il di ssol ut| on apparatus. _As shown in
Figure 4, thdrgfeses G??‘BHS‘B@P?BFIMPF@@d&f 8’;‘53@‘&%]’?3&1]1?}556? ff or nul ati on
was superior to the fornulation Cyﬁlﬂh&iﬂtﬂl poI yV| nyI pyrrolidone as a

bi nder. As shown by Exanples | V-1 e use of hydro xypropylcellulose in
conpositions of conmpound 1 provides several advantages in ensurlng t he

superi or preduct—processingand robusthress,—for u\u..,,.y ht-gher—bul k

density; |(b) particl ekiz’i”i‘élﬁfﬁg{ is better sulted for W/Y‘.Sved corrpressi on

and fl ow[ () good conﬂ{n(ﬁ.%(?fegﬁ and (d) faste SR ion ﬁhh% In
es r 0d

sumary, |[the conbinatio e advant agesg W|t regard to essi ng

and performance of corrp05|t| ons of conpound |1 atoempositipee and coul d not have

been predi-eted- Exarrp! es—X—toXH1—FEfect—of—Dfferent

Hydr oxypropyl cel | ul ose popd lon Conposi tions of Cdfpound 1 T3%Fart Her test
the b_enetltm&tcrpgfahﬁeémmewdt@@t) Wraakuior [dosage fpr e of ‘cqmpeund 1, an
addi ti onal study was designed as set out 1n|Table 4. Four different |grades
of hydro |xypropyl cel lcompsssiversl) eval uat ed as supplied by Aqual on
(W1 m ngt aiyobRlavse SoamnKi(sicehtallle Hiskdtedrbit§-| LF, hydisoxypropyl aeld ul gse- LF),
Klucel (n) EF (HPCEF, hydro xypropyl cellul o<e EF), Klucel HF(HPC HF,| hydro
xypropyl ¢el | ul ose-HF), and Klucel (r) M (HRPC M,
hydr oxypr opyl celHydrosgrdfyicellglase HPCy provi ded as 2.5 i ne of hydi®
xypropyl ¢el | ul ose products that cone in a wjde variety of viscosity |ranges
and nol ecul ar wei ghils (@nditasle gldsky | but ed by the Angeral on divi spon of
Her cul es |I ncorporated, Wl m ngton, DE. Concentration in water, weight|/%

Vi scosi ti es Megesitinngdarate (85Q@abldgiudgicantBr ookf el d (.5VF vi scomeper Squr ce:
Si gnet Chem cal Corp. Data Sheet. 2002 Conpositions X-XII1 |were

manuf act ured_using _a conventional hi nh shearn wet nranlll ation processg.

Differeni grad@padty” tﬁ}hn—@&@tplgmmmélltlbul ose were adédéd in the dPy podder nix

and wat ef waséuseg![i: EL he gr anul at| {:kl uid that was removed during
pr ocessi o I tatt ' sintegrant
(croscarnel |l os 8dY 'frrlgeth(?fic% %‘P%SWET Eand | ubrl ?glﬁp‘s? UltqfrWeét ear|at e)

wer e added externally to achieve optim zed tabg@hulgmfpmhdbgaruﬁﬁlgl e |4
Ef fect off Hydro xypropyl cellul ose Type and Grade on Product Processijng and
Per f or mance The perfornance of different gradélleg. hiadisgyemmssssioal |lul ose
was assessed usi ng their ef fect on bul k den<|ty of g&ﬁﬂﬁul §stin granul g size,

conpre tant.
P R e 3 R T e R

all the grades Sonme variations were observed betmeen di fferent grades,
however d not cri bed. pbased an eit nol ecul ar. wei ght or
sol uti on \W% pypb f(ré)g @% qn&ﬁétft i§ npugpiign kyve &Ptrﬁmﬁmaﬂtlt Brades were

apparent that the basic construction can be altered to provide other embodiments that

utilize the invention without departing from the spirit and scope of the invention. All
10 such modifications and variations are intended to be included within the scope of the
invention as defined in the appended claims rather than the specific embodiments that

have been presented by way of example.



acceptable froma bulk density and particle size perspective, sone

di fferences were observed in conpression behavior and dissolution. The
conpr essiwo 2proafsisdse Wit h Kl ucel (r) EF was on the | ower ecnd/rErho@os@ptability
suggesting a hi gher anount of KIuceI(E% EF may be needed to achieve simlar
granul e properties as with Klucel (r) . Simlarly, the | ower dissolution
of Fornmulation Xl could also be attCLBUMSI to inadequate binding of the
particles. Based on the results, it is evident that all the grades of

hydr oxypr opyl cel | ul ose are acceptable in the conpound 1 product, but their
usage |evel may negg.ha é?ﬁic&’l%hiﬂo%ﬁgn%%griﬁiﬁ%%ﬁ ol CQIBLARH W and

di ssolution. Klucel LF %HPC—LF) is the st preferred

hydr oxypr opyl cel | ul ose. Tabl e 5D fferent ¥H,0f Bi nders and Their

Mol ecul ar Wi ght and Sol ution |§§osiEy Dkfferent Concentrations a, b :
Val ues quoted fromliterature. [ u t®chni cal bulletin, Kl ucel(r)
Kol | i don Pol yvi nyl pyrrolidon orA?ﬁgth;! ceutical industry, 8th ed, pp.
22-23 The preferred hydroxypropyleel |41l pse has a viscosity in the range
fromabout 5 to about 1500 nPa s a concentration of |-5%/ win water at
250C with a nol ecul ar weight int ange of about 80, 000-1, 150, 000

dal tons, nost preferable 95,6000 daltons. Exanples Xl V-XV Mde of Binder

Addi tien on Conpositions of Compound 11 Exanples XV and XV were prepared to
eval uate the effect of the npde of bjnder addition during wet granul ation
usi ng t he PESSHuUNaEn BWPRmo‘g‘?fgir;g?uta?g?%Vﬂ}le@d‘le’tﬁi 9&%%@6@5@?%%@?@%%@ in Tabl e
6, sim | aprfuldin dF0SIohh o HaLS AV BV BCBLE BT/ PYarddliAG dHoldepic® 8
solution or as a dry binder 1n the powder nass. reover, the de of

bi nder adgidsewnnappeanetdintto abawtetNovef.f ect on the dissolution profile as
set out in Figure 8. Dry binder addition in powder nmass is the preferred
nmet hod because it elimnates the need for a solution preparation step. Table
6 Effggt of the m@g@?&a&u@i@a&oﬁ%sﬂb@a,cdkfeaihg@o ORInCP PRSI BRpodid Fonpound
1 Exanples XVI-XI X Effect of Concentration of HPC-LF on Conpositions of
Conpound 18 Mrhgent shgpodmnaung iromaboukeoshove eboat PAtgewof formul ati ons that can
be prepared using wet granul ati on process and conpositions to produce
tablets of different dosage strengths. Different grades of

hydr oxypr opyl cgl Th¢ pisemaedutios] cddfesitias accopdingdes claiph Of whitcidrcohdpeustd y powder
m x and water can be used as a granulation fluid that can be renoved during
processi nds PICkp Heasareapma figny aoat 7&kwi ¥ ko 2o 85%8dwei ng and non- r educi ng
sugars), glidant (talc, colloidal silica, silicates), disintegrant
(croscarnel |l ose sodium crospovi done, sodiumstarch glycolate, corn starch
L- HPC) and | ub#i Thophdrmagneisalongosiaibatecording & argy afcildms stadinsimtsBear yl

fumarate, glyceryl behenat wer.e added externally to achieve optim zed
t abl et cor‘?%@ i b omienyielunse lwﬁsealénbadla%re%}ma&Oﬁbab%ﬁgé{w“m m coat i ng
conposi ti gpsutSehvas hypronel | ose-based coating with titani um di oxi de and

talc. Table 7 Effect of Concentration of Hydro xypropylcellul ose on Conpound
1 Exanpl es XXI - XXI |

20 5. The pharmaceutical composition according to claim 4, wherein

hydroxypropylcellulose is present in an amount from about 2%w/w to about 3%w/w.

6. The pharmaceutical composition according to any of claims 1 to 5, wherein
the excipient is selected from the group consisting of compression aids, disintegrants,

25  glidants, lubricants, film-coating agents, and mixtures thereof.

7. The pharmaceutical composition according to claim 6, wherein the
compression aid is selected from the group consisting of lactose monohydrate,
microcrystalline cellulose, starch 1500, and lactose anhydrous.

30



I n-Vivo Performance of the Selected Fornul ati ons of Conpound 1 The

phar maceuti cal conpositions were further evaluated for in-vivo performance
i n conparweaniwos4dsme formul ati ons described in Tabl e 8. pCnEP2E8050182
formul ati on' described in Table 8 wer g manuf actured using a 2-step
granul ati on process to achieve target dul k density. These formul ations al so
have sodi um | adr Yhe phirfrateutiasl dohpovieibh ko@rdigg s clain Tneheaisehset tabi l ity and
di ssolution of the conposition to overcong sone, of the issues for conpound
1 descri b&AMPIFSSaBPE iy Presyntihan gnAwht UR4AELOY e */ Mhovat i ve fornul ati on
required only 1-step granul ati on process to achi eve target bulk density.
The "I nnovative fornul ation" contains higher APl level as well as | ow

bi nder and disQnﬁhgpmnnwt@waxmnqpammdammm&ﬁgmibbﬁn6QWMnbmnh©n". The
"Innovatlve formnul.ation | so, resulted.in srma bl et si ze and wei ght)

due to ab&eﬁéntﬁ%ﬁ?ﬁlﬁﬁ%ct%ﬁﬂ@éée ZOHp SPUSYIHA aqusa{gle Q31 9B hi gher AUC

(-10% and;dspvidéncd KMchC RS, dan’iiQo@%ﬁBdtﬁ'itecﬁ ﬂ?ﬂk@rb&n%ellﬂow nkey studies.
Moreover, the Tmax for the innovative formul ati ons was shorter in nonkeys

(Tabl e 9) Phar macoki netic (PK) data fromthe healthy human vol unteer study

St oy (Tanl o 107 PG CThePMEn bR R R Rl Aoy N M 2t ons i n the

pharnacokUﬂ@ﬁqgmmn@bkk@uQ@wpamsdmn@tbaamgamwwﬁyfornulatlons t hat contain
sodium lauryl sulfate as a wetting agent was al so an unpredicted result.

Part df that effect can be attributed to the surface-active properties of

hydr oxypr opy! C‘i'llf eré%‘{YEX H%Bﬁu&? %hﬁﬁ%l& élé(ln@@qwdﬁelﬂér’lﬁ%e #ﬁ(fa}{t to

sodi um | auryl su as a me agen nexpec erefore, the
ability oﬁhgedhccedyfmmphﬂ @rolip txbnsssemg oftmﬂcovwldtﬁddde;iltoeh dibxs&ohbnd can sanch.

bi oavail ability represents a significant advantage to the product in
addition to favorable processing. Table 8 Method of Manufacture and

Conposi tions fqp chﬁtlgé’l% b&Hor 8cobding loVQai BT, TRRAkH Rt i €
Perf ormance i n Mbonkey and Human Iunteer Studies XXI 'XXI'I Ingredients

Ear | y 16 or ghiflattiiopresamh ovat anp@untt op heihladut 6%/l w/ t ab Conpound 1 73.5 77.0
Povi done K30, 5.9 - Klucel (r) LF - 2.3 Sodium |l auryl sulfate 0.9 -
Croscarnel | ose sodium6.9 3.8 Mcrocrystalline cellulose 8.8 12.3 Col | oi dal

silicon dioxideg3lTg: \}Jha}'ﬁhé‘euncall 8 Qﬂ@§hé&6’rcﬁ ﬁf @high 4. Whdeir toat i ng
conposi tion Opadry Yellow 03K 12429 2.0 2. nufacturlng Met hod Used

mul ti st ep lubriseetps pfrl@zif@ctﬁfonmé@ Siup seBitng qf@l@@mlw@egraém $ieatie e¢idpr ovi ded
target or q0ulgen i &, LBLLENIH A S0 RS SRS bt HE URE LY TARY ©

20  behenate.

14. The pharmaceutical composition according to claim 13, wherein the

lubricant is present in an amount up to about 2%w/w.

25 15. The pharmaceutical composition according to claim 6, wherein the film-
coating agent is selected from the group consisting of hypromellose or polyvinyl
alcohol based coating with titanium dioxide and talc, Opadry”® film-coating

composition, and Advantia® film-coating.

30 16. The pharmaceutical composition according to claim 15, wherein the

coating is present in an amount up to about 5%w/w.

17. The pharmaceutical composition according to any of claims 1 to 16,



Conpar ati ve Mean Pharmacoki netics of Conpositions of Conmpound 1 QObtai ned
after Single Dose Admnistration to Fed Mal e Cynonol gus Monkeys Table 10
Conpar at iwe 2vaus4@har macoki neti ¢ of Conpositions of ConpowmP2dio@biiaz ned
after Single Dose Adm nistration to Kgﬁlthy Human Vol unt eer Exanpl e XX
Preferred Conposition and Met hod of ufacture Based on the eval uation of
di f f er ent vicrde tig, cobpekitios dnia grinuddrifomms amhihsmosek dénsadadif hboam 0idsgtcbe product
and in vivo p rformance, the follow ng formul ati on conpositions are set out
in Tabl e P1N88Fow as a preferred enbodi ment of this invention. Table 11
Preferred Conposition and Method of Manufacture for Conpositions of
Conmpound 1 "' Conplete filmcoating conposition supplied by Col orcon (PA)
Wi le a nunber16fThnwmdeEmﬁsdmbnmbﬁﬁommubnﬁh@n)mauécb@mmlnepﬁﬁsented,it

is apparent tha basic co ction can be alter vi de ot her
erbod aentdeHae BRI BRGS0t ot haEEF SO ICb e RO pi 1
and scope 180 hfpg s'a@‘é%@ﬁdeﬁﬂatldﬂ 4 85y At at b oSy aRd n’{d?édu?ér'v&érg%tar e
intended to be included wthin the scope of the invention as defined in the
appended an thicnmangeatfhboutt89i00t h&SGE#cddlioos.enbodi nent s t hat have been
presented by way of exanple.CLAIMS 1. A pharmaceutical conposition
conprising conpound 1 set out below. 1 present in an anount from about
509/ w to abouﬁ995&@5%&m@&ﬂﬂ&ﬁ%@ﬁ?8¥q&@h&%hﬁﬁguﬁﬁ@@ﬁ%bnhQ1%@lgnount from
about | %V w to about 4% w, and | east one excipient present in an anount
up tolabowﬂwﬂgwﬁﬁwmﬂwoﬁﬁhekﬂﬁ&ﬁﬁd@éﬂt|cal conposition according to claim1,
wherein conmpound 1 is present in an anmount from about 60%WV w to about
90%W w. 3. The pharnmaceutical conposition according to claim?2, wherein
conmpound 1 is present in an @gpatfiéntt r om about 70%V wRhg@bout 85@M/m1 4,
The pharnmaceuti ¢cal conposition according to any|of clalns clainms 1 to 3,
wher ei n hydroxypropyl cel lul ose is present in an|anmoub@wM™ om about 1.5%W wto
about 4%wW w. 5. rThepharmaceutical gonposition—accorging to—<l aim 4,
wher ei n hydroxyaropylcelIulgggmog“byesent in an anDu§PJ¥ron1about 2%/ w to
about 3%V w. 6. | The phaMﬂﬁ§@yyhm@&cQﬁﬂﬂ@SItlOn accordy-ag to any of clains 1
to 5, wherein the excipient is selected fraomthe group consisting of
conpr essi on ai ds, di si ntgscarmelosgSpdiants, | ubricant 9-10i | m coati ng agents,
and m xtures thereof. 7. The pharmaceutical conposition accor/ding to claim
6, wherein the conpression aid is selected fromthe group consisting of
| act ose nonohydr at e, niéh@mﬁﬂygﬂakﬁﬂﬁbs%elIulosc, st aré®h 1500, and Iactose
anhydrous. 8. The pharmaceutical conposition according to claim7, wherein
the conpression|aid is presentT?% an anmount up {o abolt5 499w/ \w. 9. The
pharmaceutical conposition according to claim6! wherein the (disintegrant

is selected frOTlthe grodﬂa@%ﬁymkﬁPﬁﬁwof croscar nel | 082 sodi um

1

Opadry® Film-coating composition 0-5

20. The pharmaceutical composition according to claim 19, wherein the
composition is set out below:

15

Ingredient Composition
Yow/w
Compound 1 77.0
Microcrystalline cellulose 12.0
Croscarmellose Sodium 3.5




crospovi done,
cel lul ose. 10.

t he di si nWegoanis4d4s present

phar maceuti cal
selected fromt
corn starch.
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phar maceuti cal
selected fromt
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pr esent
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12

behenat
13, wherein the

cel I ul ose,
The phar naceuti cal

conposition according E?
he group consisting of “talc, col

oidal silicon

and | ow substituted hydroxypropyl
conposition according to claim9, wherein
in an anount up to about 10%grwEP2d1bos50iBE
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The phatydengytdpgicllglosposi ti on
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he group consisting of nmagnesi um

wher eion t he
stearate, ste

| ubricant is

aric acid,

, pol yet hylagiegiugl tesrhte sodi um st
e. 14. The pharmaceutical conpos
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2%/ w. 15.

| ubr i cant_ Ls present in an anout
cal  dOpgolosi Filmreoatepeatnpagition cl ai
nt is selected fromthe group col
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m 6, Wderein
nsi sting of hy

t he
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+ I+ 3+ A s Al A Al AnAl A~
c1r trodanmurrmrurlr AT uc altd tar v,
and Advantia" fil mcoating.

fPanyWTRILg 1khepcoating is
e pharnmaceuti cal

16. The

Qpadry"

conposition

accor di ng vthsramthegbmppaifips isjintteplatdorther ei n t he conposition is in granul ar

formand has a bul k density of about 0.35g/cc or

phar maceuti cal

1500 nPa s at a concentration_ of

hi gher. 18.

The

conposition according to any of clains 1 to 17, wherein the
hydr oxypr opyl ceb| Ukosa dvagpositibhaicasting td Bny dfcliiaidetof 2106t tletehtnfent 0 about

| -5%W w i n wat.er

at 250C wit

h a nol ecul ar

wei ght i nof Adiseassgredigtedbpihe BpattoC1V muesd HS0O WSt ons. 19. The

conposition according to any of clains 1 to 18, wherein the

phar maceuti cal

conposition is set out below 20. The pharnmaceuti cal

conposi t

i on accordi ng

to claima19, wiérhanmhérmticdrpopositions dcsosidig touiny lbékiun?l to Theor use in
conposition according to any of clains 1 to 20, wherein the

phar maceut, cal

conpositi

MFIY-in tablet form 22. Use of a conposition according to any of

claingygl to 2 1 for the treatnment of a disease nediated by the Hepatitis C

Virus (HCV) vir

us. 23. Pharnmaceuti cal

conpositions according to any of

claims 1 to 2 24fbhe mzention ashercapgforedesciihed.i nventi on as herei nbef ore

descri bed.



