WO 2010/084041PC T/EP2010/050182 - 1 - Case 25249 PHARMACEUTICAL COMPOSITIONS
WITH SUPERIOR PRODUCT PERFORMANCE AND PATIENT COMPLIANCE The present invention
provides noveldasmudagiens of isobutyr ¢ acid (2R,3R,4R,5R)- 5-(4-aming-2r@%anddinrpysimidin-1
-y1)-4-fluoro-2-isobutyryloxymethyl-4-methyl- 1 O tetrahydro-furan-3-y1 ester and
hydroxypropylcellulose that provide high bulk density, low granule size better suited for improved
compression and'if fw44Rd fast dissolution profiles. Isobutyric acid
(2R,3R,4R,5R)-5-(4-amino-2-o0x0-2H-pyr midin-l-y0-4-fluoro-2-
isobutyryloxymethyl-4-methyl-tetrahydro-furan-3-y1 ester (compound 1) is a hepatitis C virus (HCV)
polyrnerase inhibABARNYSGFYG! BbMPOINAITDEAWBE iR fed Rerdesoninedrm ANG2007/065829.
Hepatitis C virus is a blood-borne infectiokrgd tisgasavtiiasiafiects the liver. The infection is often
asymptomatic, but once established, chronic infection can cause inflammation of the liver (chronic
hepatitis). No vaccine 20against hepatitis C virus is available. NH2 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 | g-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). SPARTEHEWA A G aravid W%%ﬁﬁﬂ%ﬁﬁé‘ﬁ%‘ﬁ%ﬁﬁiﬁd@&@%ﬂﬁﬁ% suggesting that
the absorption Gf(dmgmomldxbem}mendissglupix}lm raierdnitethairphysialogicaligglgvant pH. The high

dose and nged f%@yfh}g‘%g /?S% % ase pro rf(l)lxe arroe f rtp{lalr comp Ilcated g%thed(oxv bulk density of the

drug substance (0.04 to 0.3g/c e BConventianal ARt RcitiRG el oS eiiBioying commonly
used excipientd Y8 §HRE! ﬁi”éz?jééﬁé\‘ e e W@‘i‘ﬁé&ﬂ@ﬁ@ﬁé’pg agi\ﬂ@‘ﬂ’ asdkf'ﬁ}hd&mmm of excipients
such as bindersyémiagdition to the multi-step manufacturing process, the high usage of binder has a
negative impact on the dissolution of the product resulting in lower bioavailability. 10 The availability of
commercially manufacturable drug products that provide the best mode of treatment for the patient is a
critical compon@b@m@@ﬁd@%é&éﬂbﬁﬁﬂeﬁ{‘bm-Gﬁoééfagbetynﬂiﬁehgy -arfthaocBptability of drug can

be significantly ipf dheselestionofia dosags i I &t@ké&%&%ﬂ% Nshe 956

physico-chemical, an 15 iopharmaceutical properties of the therapeutical yactl e agent. Use of the

appropriate maﬁdﬁﬁ%&@‘&ﬁﬁﬁfé@é@&ﬁaré’ﬁ%ﬁ’ﬁﬁc@ﬁm&ﬁ%ﬁ%ﬁ%@%%ﬁﬁfents can resolve many
common problefmsibith is GED HMPEiREsHEriExampie ifrebuenthtisedappioatkas to resolve the

biopharmaceutiggl isses nglugerpelinolodies susanRamisle Sasieduelignspid soluton
conversion to solid dispersions, or the use o
chromnic infection can cause mﬂammatm of the liver (chronic hepatitis). No vaccine

20 against hepatitis C virus is available.
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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 regitmen 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).



20amorphous forms Similarly there are well-established approaches to manage poor particulate
properties e.g., flow and compaction properties by4mnixing with excipients and processing such as
granulation and sizing of the particles; Manufacturing technologies such as granulation (dry/wet), fluid
bed granulatioshand inigigahesy Grahulatontsdicompsoniripsiedsip proabesitpeesopihananufacturing
difficulties 2 relgted o ﬂO\slfv conten cEglformltgi nfji mpre SIO[['I imilarl he.re @re many
technologle R IERIOK C} Oélr ﬁﬂgrmascsé’u icat| ?’5 PGt & %SS/ Klthough many
technologle&aﬁeaﬁwﬂﬂaﬂrhdtm@sdm ﬂnds&:adﬁamsnthﬁmahﬂlmﬁg@ﬁﬁhﬁmmﬁﬁﬂmes such as dose,
solubility, and rties ca reser insur nt e%d icylties in developing
corh Sm&gg@ i) \gg)u"i‘f(% sty o dibamubitance (00 aple ct e

suitable pro AoVeT ap roac guen yemplo ‘foifulate these
products to dﬂmmpﬂm&imﬁwwghempmgzm m@ﬂumgﬂaiwwngtabddﬁxbtpmlabmty, and patient

convenience.  prese tdl@ tP gl a flrst ectwp[f) cLes har aceutical ccgmposmon
35compnsn¥§q8brﬁ1 Sutid 138t ot veft 6‘\%} Feé’ HEin 8%‘ Aot BEYEWIw to about
95%w/w, thﬁmmIM@ﬂdanmxﬁﬂmeymefmmcﬁmmz ﬂ:%w th abightud%ew/w, and at
least one ex?g resent |§[1 an.amount utg .ab ut 49‘V tée XClI ll?nt may be selected from
the group c8ndig ﬁ@ 6f Compressiontans, S, "didin éSSPa% S, gli antgrq Fican sl?i%nnco\évt?rrlg agents, and
mixtures théieefailabdlisecond aspect, there is provided the use of a composition as defined above in
the 10manufacture of a medicament for the treatment of a disease mediated by the Hepatitis C Virus
(HCV)virus. In a third aspect, there is provided pharmaceutical compositions as defined above for use
in therapy. m&@um&lnsowfdmmmgraipﬁyliusﬂtaﬂﬁn@tbiﬁqacﬂf@prbﬂitytpthﬁﬂ@nﬂvdmmhmbmt 1 at room
temperature, odd g;ggrea ?\f‘ esagra h. |Ilustr%t|ng the effec Oﬂﬁe %ert nd its %:oncentratlon on

20bulk deng{y of granufnfes in co (Sturrll T Hgure' Coné?/oéles agrap "iffstra |n8ntjhe effect of binder

type and |tsmmnmaihtypefﬁme§$mapuaf)tebﬂn}cofrmogradn]bd:sggméidamkwmﬁ’seac@mph

illustrating tg ffec blnd ean its entr |on n in vitro dissolu ion p f|Ie USP I
Apparatie, B SN CO U R SO B e g S F SRS 5 ices a graph
illustrating tbeaﬁﬁ%ntzméhwhbmmmyh:eﬂtlie$heg:rgcimoadlgwmmta@1graﬁséeo£ﬂe measured using an

ATM Sonic Sifter at M mplitude seIItll Lor Z:SI‘QI es in corpgcwnacce 9“2?(61 rowdes a graph
illustrating tHEPETett 6 daﬁerenPn A6 o roxypr ffme ulose n? ression Ig)préjflfes measured

using a Press&m(sbﬂ@onmotmrﬁmmpfatﬂemmkﬁtmmmﬁﬁ%smfﬁﬁ epamphecGmpoeutig 1.

used approaches to resolve the biopharmaceutical issues include technologies such as
particle size reduction, lipid solution, conversion to solid dispersions, or the use of

20 amorphous forms. Similarly there are well-established approaches to manage poor
particulate properties e.g., flow and compaction properties by mixing with excipients
and processing such as granulation and sizing of the particles. Manufacturing
technologies such as granulation (dry/wet), fluid bed granulation, and high shear

* granulation are commonly used approaches to resolve manufacturing difficulties

25  related to flow, content uniformity, and compression. Similarly there are many
technologies 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 disclosure, in a first aspect, provides a pharmaceutical composition

35  comprising compound 1 set out below:



WO 2010/084041PCT/EP2010/050182 4 Figure 7 provides a graph illustrating the effect of different
grades of hydroxypropylcellulose on dissolution prgfiles in compound 1.  Figure 8 provides a graph
illustrating the effect of binder addition method on 5dissolution profiles in compound 1. The present
invention provides formulations of compound 1 with hydroxypropylcellulose (HPC) as a binder that
resolves many undesirable issues assomated with the p essing and performance of compound 1
and enables the 10manufacture of patiéqt friendly dos e f rms. The key features of this invention
are: (a) the use of hydroxypropylcellulosg as\a bi d 1 4%w/w level; (b) the loading of
compound 1 at the 50-95%w/w level imthe final px ) the use of hydroxypropylcellulose as a
surface active agent; (d) an overall compositign gndra process of making the final dosage form; (c) a
dissolution profile providing 80% 15 release ofjthe dosage unit of compound 1 in less than 45 minutes
and (f) improved bioavailability of compoun mpared to foimulations prepared using alternate
methods. The development of suitable dosage forr’Ps of compound 1 requires the use of highly
functional excipients that can provide the above described attributes of compound 1 at low usage
levels. Conyentianat bingdesisr éaeetedtativievb10%beoin Qﬁ)}émimglﬁexﬁprpp@indbmiﬁquate
densification of compound 1, thus decreasi e dr of co 1 in the final product.
Surprisinglyr,’ Tor ol%ﬁ%%ﬁ%ﬁ%tk%&n o%%%?%%%g] u 38 VI\I/%%g) nd ?g(ﬂg eféﬁfﬁ%@’& granule
density withpustst Indeoawivieved ob binde # Pows uSed hmgmﬂmép&b@mnlgzteﬁrﬁmhahe the meanlngs
set out beIOV\{..OTh%OteSr "AF(’)I,IL' refers to. the %ctl\(/iesfpharme%ce%tl al mgi;ugdlentth.T term "excipien s"
refers to an factive SuUbstancé Used as a carrier for Sﬂ\‘){*‘re1 p armaceutica nhﬁ?%ﬁ%t Excipients
may be useeagim@icind thexadvsothtienfof 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, disintcgrants,
fillers/diluents afkeond asybcplbese glidantsidd tiricantsf preseyvatities addedithentsoanth siveeteners.
The temw pharm e ‘g'gcql ly aces tabgﬁos%ﬁ;h as t%1harm C gé%%‘slyma%c agg{[ia% aﬁler & x0|p|ent etc.,
means pharmaco oglca y accep Ble"and suebsfa y NONLOXIC 10 the iCH the partlcular
compound i€ &dminislERédvifilie term "pharmaceutically acceptable salt" refers to conventlonal
acid-addition salts or base-addition salts that retain the biological effectiveness and properties of the
compounds of the present invention and are formed from suitable non-toxic organic or

In a third aspect, there is provided pharmaceutical compositions as defined above for

use in therapy.
15 _
Figure 1 provides a graph illustrating the pH solubility profile of compound 1 at room

temperature.

Figure 2 provides a graph illustrating the effect of binder type and its concentration on

20 bulk density of granulates in compound 1.

Figure 3 provides a graph illustrating the effect of binder type and its concentration on

compression profiles in compound 1.

25  Figure 4 provides a graph illustrating the effect of binder type and its concentration on
in vitro dissolution profile (USP II Apparatus, 37°C., 50 rpm in 1000 mL of 0.005N
HCL) in compound 1.



10 inorganic acids or organic or inorganic bases. Sample acid-addition salts include those derived
from inorganic acids such as hydrochloric acid, hygdrobromic acid, hydroiodic acid, sulfuric acid,
sulfamic acid, phosphoric acid and nitric acid, and those derived from organic acids such as
p-toluencsulfonic acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic acid, citric acid, malic
acid, lactic &igrd Sfimaideacighaphdltherike ¢ Sanefecbafbsdashiyprosalisindhsdethdisenderived from
ammonium, potassium, sodium, and quaternary am ' hydraxides, su s for.example,
rottamety TR IS, BROHCA A AN P h e A AR .. drug)
into a salt issefdeChnigquesyvelldongwnrtd pharmaceutical chemists to obtain improved physical and
chemical stability, 20hydroscopicity, and solubility of compounds. See, e.g., H. Ansel et. al.,
Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at pp. 196 and 1456-1457.
The term "pFoglitigS pefetddocampoilhdsavitiiah cernge taifistomaadidss pfior to 25exhibiting their

pharmacological effects. The chemical modification of drugs to o%ercome harmgceutical problems

has also beBEarR e Pl RS R R PSR TaRa Pt S oA PSS LHER AT Fdstif¥ication of a biologically

active compostngdeitarshanenr-campesng Faiciiopaensio vy enawiatigattack 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 WO 2010/084041PCT/EP2010/050182 6 used interchangeably. By inference,
latentiation implies a time lag element or time component involved in regenerating the bioactive parent
molecule in vivo. The term prodrug is general in that it includes latentiated drug derivatives as well as
those substances, which are converted after administration to the actual substance, which 5 combines
with receptors. The term prodmg is a generic twit for agents, which undergo biotransformation prior to
exhibiting their pharmacological actions. The present invention provides compositions comprising
compound 1 set out below: NH, 101 Present in an amount from about 50%w/w to about 95%w/w,
hydroxypropylcellulose present in an amount from about 1%w/w to about 4%w/w, and at least one
excipient present in an amount up to about 49%w/w. The excipient may be selected from the group
consisting of compression aids, disintegrants, glidants, lubricants, film-coating Isagents, and mixtures
thereof. As set out above, compound 1 may be present in an amount from about 50%w/w to about
95%w/w, preferably from about 60%w/w to about 90%w/w, more preferably from about 70%w/w to
about 85%w/w, and most preferably from about 75%w/w to 20 about 80%w/w. 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 (I-IPC) 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 38C, but is insoluble in water above 45C. It has film-forming properties but yields flexibility and
adhesion without plasticizers due to its :



30low surface and interfacial tensions of solutions. It has thickening and stabilizing WO
2010/084041PCT/EP2010/050182 7 properties and is available in a wide range of viscosities and
molecular weidtRsBY#terdbly, the compositions of the present inventionPAFRERRE3HISIREINt. A tablet is a
mixture of an active pharmaceutical ingredient and excipients (inactive ingredients), 5 usually in

powder form, pEes3eed ALGRERACISY #ie3:RQld. IRGSXEIRENS Mayinglude binders (to help hold the

tablet together), compression aids, disintegrants (to ensure the tablet breaks up in the digestive tract),
glidants (flow alidoRBresisditese AR drs iR AtdlsidhngyReadilm-coating agents (to hide the taste
of the tablet's components, to make the tablet smoother and easier to swallow, and to make it more

Loresistant to the RRMARMRN @xEnAlNg.in shelLie) of e complasead jaglel Is the most popular
a [ [ '

dosage Emit for an active pharmaceutical ingredient. In the tablet-process, it is important that all
ingredients’be RN pofilaereerargratdiar, somewhat unifoiin in particle size, and freely flowing.
Mixed particle sized powders can segregate due to operational vibrations, which can result in tablets

with poor drug‘;l.gor acti\{?negl%rmaceu ic Oixgl%redient Eontent U{ngoimity. Compression aids may be

. € PrESel 0T3O VIAES lations of compou; i
present in the inventive composition in an amount up to aBout ‘%vx%w, preferably from about 1 to

about 40%w/w brdereyprafersbijofioiiRbastd el atsbiitre@dses/meancdnsstbpréferably about 12%w/w.
Non-limiting 20ilusiratly e examnmes QfeampressionRIdS nciidenlactasemerohydrate, microcrystalline

cellulose, starch 1590 and lactose a?}gg/déous. icrocrystalline cellulose, is a preferred compression
in )

|
aid. Disintégrantét 3(3:}%805%%53} e CERtIVE TS ﬁﬁ%ﬁ?%&‘ﬁ AUV ERS 28 &iSout 2510%wiw,
preferably from(@bbtie® td abdoutyhidnylve] Imoreap retferdblyt fhorh-Elheut G telabpute2%w/w, and most

preferably aboyd 3a %vvi Nonrimitingsilustative s xemples,of disiniGorans ingligle croscarmellose

sodium, crospovidone, starch, cellulose, and low substituted hydroxypropyl cellulose. Croscarmellose
sodium is a pre‘?@‘??%’&’%‘i%’?ﬁﬂ%ﬁ%‘ﬁ?ﬁ‘? AP CIRESReHTA P SE IS8 T th 6arveriioe ¥8Aposition in an
amount up to apoutssUiwiakingrefefiablydsors abaui-4 ddiabakin U wormeirg peeferably from about 3
to about 0,75%w/w, angd,most, prefer out.2 Yow/w, Nop:limiting illystrative. WO
2010/084041PCTIEP2010 SeE e Bl‘éé%ffgﬁgdg\gﬁ}%%ﬁ%lﬁ@‘é‘?ﬁglé?%m%%ﬁ%on dioxide, and
cornstarch. Talki¢e gty igeynprind Lapricarsdsiadaydatraseise acthisirualmivgcomposition in an

amount up to aketbBs 27 aRfesatyysnamialnud ke RGNS AR5V marg preferably from
0, i 0,
about 1.75 to ab{%Lft %S%JV\{IW, stil mor%[lgﬁeferab% ‘f{&%gb&u‘} .0 to about. 0.5 /cJ\/¥/W, and most

preferably abod %h/owlnv(\:/.l on-’ﬁcﬁﬂﬁﬁg Ustrathve examp“\es o ﬁ%??gan tglllﬁ%ﬁic?e magnesium

stearate, steari@oa‘éwl(létéaﬁh)’}' hsagrogenatédvitnpohpbtindenarg lyeoksudherh- $6@anfk fumarate, and
glyceryl behenaie.: Magng s siralaiguiR-adQAptefasrad MBIcant 1, thus decreasing the
drug loading of compound 1 in the final product. Surprisingly, for Compound 1,
hydroxypropylcellulose was found to provide the required granule density with just a

1-4%w/w level of binder.
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 butk 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,



Film-coating agents may be present in the inventive composition in an amount up to about 5%w/w,
preferably from about 4 to about 1%w/w, more preferably from about 3 to about 2%w/w, and most

~ preferably abdiPZBOERRE Non-limiting illustrative 15 examples of film-cBatikgzayéatssclude
hypromellose or polyvinyl alcohol based coating with titanium dioxide, talc and optionally colorants
available in sevgrgl:commescialiy-available complete coating systems such as Opadry(r) film-coating
composition (Colorcon) and Advantia(r) film-coating composition (ISP) or can be produced by mixing
individual ingredients. 20 Opadry film coating composition (available from Colorcon, Inc.) is a one-step
film coating systamgswiiichecombined palyepeblplastitizermndapigrivelly, @sepedhiéredriin, a dry
concentrate. T%Qcﬁg@&{n&@,99&595%1ggéoi%g;aggg%g&gp%@@mg%ﬁs@&mg{mm@;B 13gp definition, high

tensile strength and adhesion properties. Opadry(r) is a 25preferred film coating composition
according to thPresEnt ke SRS BR et b8 8paring the compositions of the present
invention include high shear granulation, low shear granulation, wet granulation, dry granulation, fluid
bed drying, millpg, blending,,comeression, and (Ip-coaing. Juid hed aranularian, g oller
compaction, an extrusion granuTatlo?ﬁn, with or without the use ofngranua[atlon uid. *fhe more
preferable modedegrbiifanals dre migh Shaielgeasal ratisH witssthadberrdiefingtind fluid bed

granulation, meshptrierabivhbighssheargranulatin £:epanressactiablsls-araexesiaddo great pressure
in order to compact the material. If a 0\{\19%919%1840 ;P(ET/EE’ZS) 0/050182 9 gufficiently
homogenous mix &fthe compon%n%% Cannot be obtained Wi ﬁ%lﬁ%p élﬁ%ﬁﬁné,’“ fie |ﬁgredients must be
granulated priothtoccésmysegsipntozassinadanvelyen ididwithinioreof thedagtiverishanaceutical ingredient
in the final tablglJywibasig CahRIONES aieHseskie %ﬁ@ﬁﬁ(ﬁi@%@ﬁ[@ {ergsapuighon into a tablet, wet

granulation 5 and dry granulation. P_O\{vders thagt can be mixed well do not require granulation and can
be compressed 1t EPE HPSTEHGREEE SuTh By S BRIl R s GRURTIS G S an effective means
for turning powaieti:intoliense grarsliesddr tabiaing dr coatingd, Telireatt treigseidules, powders are
added to the mpxjng;bowd f1).and e hawlis sraledsifAssessaniaa sl bindel Mgy be added with the
powders or dispersed into the granulatmgﬁl;gwd. A large impeller spins at desired speeds spinning the
powders into a FRERUAfRN IFEUBRRISE-7 RHRIBH XegeRBm duitiorideadugestis product using a
pump or pressufizapl€astainesy Anohofperiabblo¢atenidmihe handspinsdafairly high speeds shearing
the granules an removlfrimcglair. The rrr]}éxin% o%%;gg&%iﬁ@%esirediﬁgr%%atnule size and density is

i C
A ArTIgCel COoOm ound 1.8, QI 1GUeC wWe . ..
achieved. End %omt S often determmed via Sower consumptlonqor torque on the main mixing tool

drive. The graritiizii@arproel ebsmejshe dhttal inmisaahblirgcaowd thesigidpsbifisy.vacuum drying, or
?isqgaggzglgfor ﬂ%%@gigfxi@gd%gﬁfgyiaf_f@{ﬁ@gnﬁgspg@@% éZ_JQ\{Cvlgkg_ﬂae@LHg,tion isa plrocess of ?jdding a
iquid binder or esive to the powder mixfure. .amaount of ligyid c e properly managed, an
over wetting wh AR e LN HE LA TR e s g PSR a0 b6 too Sof
and friable. Aquedi>édifitibns 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 tqoling or on a roller compactor

commonly referrsd B dYEHEsSHEDE FIRPGrart ST MRS MEAEHER TR Binge of pressure and
roll types to attakhipitdpeh30densificdtiom] Hitway erdhiepriodessdifiayt keqidesggpeated compaction

steps to attain (e, properarANIe ERTBRINL: WQROIQIPBANA PG T/ER2010/050482 10 non-heat
sensitive products. Uniforr'processing conditions are achieved by passing a
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 piace as a
consequence of hydrolytic, dissociative, and other reactions not necessarily enzyme

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



gas (usually air) through a product layer under controlled velocity conditions to create a fluidized state.
In fluid bed drying, heat is supplied by the fluidization gas, but the gas flow need not be the only
source. Heat M&}28¥/8H&¢kively introduced by heating 5surfaces (panelFEFEBAYYHl#ersed in the
fluidized layer. In fluid bed cooling, cold gas (usuafly ambient or conditioned air) LS used. Conditioning

of the gas may:peireguiisddaachisy s auificientRipdustapalng Agalonsation apd granulation may
be performed in a number of ways depending upon the feed to be processed and the product

properties to b& U A B S A EeEEm B IS S h e PG e¥EWR &hv A grd s 'SF9hgredients can be
blended and placeiduinisgtablet iprdssitmcheke iadatdetiwithodtramyvef therttigredients having to be

changed. This iS00t Very,50mmon ResAUS AR iaRIsts nave.active 4%@&5%@9%}!;%3' ingredients,

which will not allow for direct compression due to their concentration or 15the ‘excipients used in
formulation’ are®ABPEGAAHEI TR 18! thre the Hip PO PSSt 588 ey seailédh tableting machines,
range from smalidingxpiensivehenh-eipraagealsithatmakepretablekpiaisine (single-station
presses), no more than a few thousand an hour, and with only around a half-ton pressure, to large, -
computerized, 20industrial models (multi-station rotary or eccentric presses) that can make hundreds
of thousands to' AsilSFRIORTARISSPEY HeuPWIR SHaEhcgraaisnp restarad M agprabiéaw today are coated
after being pressed. Modern tablet coatings are polymeL-andupplysaccharide based, with plasticizers
and pigments included. Tablet 25coatingg must b% staple Nnd strong enough to survive the handling of
the tablet, and must not make tablets S@E?oﬁaml‘mﬁ the coating process. Coatings are
necessary for tablets that have an unpleasant tastes;zand’a smoother finish makes large tablets easier
to swallow. Tablet coatings arc also useful t§gxténd the shelf life of components that are sensitive to
moisture or oxidation. Opaque materials like 3Qtitanium dioxide can protect light-sensitive actives from
photodegradation. WO 2010/084041PCT/EP2010/050182 11 Table 1 Summary of Product
Challenge®and Desired Target Product Profile Chhllenges Target Product Profile High dose

(1-2g/day) for %E@EHPE%%QM@&&HQW@%W@#?c?&iﬁ;%%gamﬁgﬂﬁ]@%&ﬂl@@@{o%@ swallow format
igh s
h

Low solubility at pH>4 Immediate_release pgofile to take agvantage 0 Olubility in upper
gastro-intestind et PSR ARG EASIRP RIS Ahip AbBHst e Mu R dirt i8S Bi8availability
depends on dosagefdran eompositionesng 496eess The excipient may be selected from the

group consisting of compression aids, disintegrants, glidants, lubricants, film-coating

15 agents, and mixtures thereof.

As set out above, compound 1 may be present in an amount from about 50%w/w to
about 95%w/w, preferably from about 60%w/w to about 90%w/w, more preferably
from about 70%w/w to about 85%w/w, and most preferably from about 75%w/w to

20  about BO%w/iw.

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
Hydroxypropylceilulose (HPC} 1s 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. Tt has film-
forming properties but yields flexibility and adhesion without plasticizers due to its

30 low surface and interfacial tensions of sohutions. 1t has thickening and stabilizing



High bioavai.lability with low variability 5 The compositions of the present invention can be prepared
according to the examples set out below. The examples are presented for purposes of demonstrating,
but not limiting? eF&18i¥Hation of the compositions of this invention. EXENHBPEE 43 accordance
with the present invention, the following examplesiare provided to illustrate preferred methods for

preparing Comeﬂgﬁ@i@&%%m%ﬂdnimme%ﬁ S5t ok OxaliRr aRlelivlosgas binder at the

1-4%wi/w level. 15Examples I-Ill Conventional Methods for Preparing Compositions of Compound I A
tablet foini was chosen as the preferred dosage form for compound 1 The manufacture of granules is a
common practitefostdensificatianiobihefltwdensitinvaf@0d rug s teldndune. smabltt grocessing for the
tableting procegs, feveral I6EINAIAgies. can ik H3Rg SleLARNG O N.fompination o achieve

satisfactory granulation such as direct powder compression, dry or wet granulation method, and roller
compaction or $PFAY Grantifkti i FhETRSEs OTHEBRIEEB ke api SR g MEHUlation process WO
2010/084041 P&dilidPFed 8405048 ibdidepandsopaitiedqipreridasat thsistaing materials and the
resultant granules such rticle size, density.and flow properties because.they can have a '
significant effeg?%lﬁeﬁ%ee tt%l ) e%ﬁ%ﬁ&?algthhﬁrﬁ B%{cl)"c’:ee%Eécgh%ﬁ)édalﬁ&a@%waﬂ%s tT]f[?)éKc;ﬁIsﬂsgo Ution. For
compound 1, gFesvttestipint shldnaleshd flasesiipynagns dn jiddibariaisouitle Sdetsto about 0.6g/cc,

Spreferably 0.3%eisenenthlighaniand-mesk RSP O 48L e ARAIRIRET ARG RANY RGiQAchieve adequate
powder flow andsg hter \{Kglglht variation during the tal?g(ifitg%(ocess. As sg](a)lV\{n |§FTable 2, the roller

compaction pr(g%essnafa Nnot p‘Fg%d%ﬂétd%}a[ﬁnalél %%Ssk}fﬁc nev ﬁog%%sﬁgrt rofiel’ ptessures similarly,
direct powder corstpresgiodosas frongossilietide ehtortiaecveryl fogrddidkt dengity «ed- poor flow property of

the active 10phasmacayticahipgredisnt Athopghadeguate-depsilicaliopwaginot achieved with wet

granulation in the early trials, it was selected for further improvement because of superior performance
in the early triafS™FHEAHIHBFACILPA BFE SiFoetioealydiaiesyitdeshaminn st aosdiients such as
15binder (povidanggrdisinidgranip@roisearnigtoss seblitinan cosmipie sdikn aih(flactasegnonohydrate

and miCfO?fYSt&l'Haﬁv%%lhﬂk%%l&[&%%&2&%&9 m@&f@%@i{ﬂg methods such as high shear granulation,

fluid bed drying, milling, compression-and film-coating to provide tablets with adequate quality
particularly with regard to flow properties and weight variations. To improve the manufacturing

process, the droghb-prioduriswas agnitactiuiad using.a bighekiasaaw et embindep (ko obtain higher bulk
density) and a dua sificatio Cess, i.e., high sh anulation followed by dry granulation
(slugging) prior%gutla %“ggﬁpﬁ?§§%§§%§ ofvbe()\}iérr], t fé%?fgg{ {c)) ﬂf‘ﬁgﬁéa?%?npcfg%e \é\{\j(/%lif{yn% double densification

had a negativezfifigaticchatie’dteeotutoh prgaaskralrahernbievihis Pradiiitaigo required the use of

sodium lausyl suliateRs aweling2eagenide ashisvedhalindingoffhaaidrug as well as aid in the

dissolution. The use of sqQdium {

e Lse ¢ S‘Ea'ﬁlglfd l%ur%/l sulfﬁatgsésggér)nt esirable dﬁje to unwanted side effects and

downstream prBEELEHY CREIFSHGEE stiR BT E SR ot BAEEH 6 the initial trials, it was

found that the peddost hagrdtrodlyaampsiax manufacturing process issues but also variable
dissolutions. 30
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
3%w/w, preferably from about 4 to about 0.5%w/w, more preferably from about 3 fo

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



WO 2010/084041PCT/EP2010/050182 13 Table 2 Conventional Compositions Evaluated Using

Different Granulation Principles Formulation ID 1 11 [Il Formulation composition/Principle High shear
granulation RSIBAE8H4tion (low pressure) Roller compaction (high présKEFéS Y&K? compound 1
80.0 80.0 80.0 Filler 5.0 Disintigrant 7.5 &

Lh

10

15

20

30

examples of glidants include taic, colloidal silicon dioxide, and cornstarch. Talc is a

preferred glidant.

Lubricants may be present in the inventive coimposition in an amount up to about
2%w/w, preferably from about 1.75 to about 0.25%w/w, more preferably from about
1.75 o about 0.5%w/w, still more preferably from about 1.0 to about 0.5%w/w, and
most preferably about 0.5 Y%ow/w. Non-limiting illustrative examples of lubricants
include magnesium stearate, stearic acid (stearin), hydrogenated oil, polyethylene
glycol, sodium stearyl fumarate, and glyceryl behenate. Magnesium stearate is a

preferred lubricant.

Film-coating agents may be present in the inventive composition in an amount up to
about 5%w/w, preferably from about 4 to about 1%w/w, more preferably from about
3 to about 2%w/w, and most preferably about 2.53%w/w. Non-limiting illustrative
examples of film-coating agents include hypromellose or polyvinyl alcohol based
coating with titanium dioxide, talc and optionally colorants available in several
commercially available complete coating systems such as Opadry® film-coating
composition (Colorcon)} and Advantia® film-coating composition (ISP) or can be

produced by mixing individual ingredients,

Opadry® film coating composition (available from Colorcon, Inc.) is a one-step
film coating system, which combines polymer, plasticizer and pigment, as required, in
a dry concentrate. The coating agent provides film-forming capabilities including
sharp logo definition, high tensile strength and adhesion properties. Opadry® is a

preferred film coating composition according to the present invention,

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



1.0 1.0 Binder 7.5 18.0 18.5 Lubricant - 1.0 1.0 Compression aid - Bulk Density 0.32 0.25 0.27
Examples IV-IX Effect of Binder Type and Concentration on Compositions of Compound 1 To improve
the manufactutiRg@peefitfoiinance of the product, the wet granulation FHoEESIWES AT ther optimized.
Several commercially available binders were 10evaluated. The following examples set out in Table 3

demonstrate phaiagaMISAL mROsans R LEAMRRHIdLhitp e BfiRcans Al WO

2010/084041PCT/EP2010/050182 14 Table 3
mixing, the ingredients must be granulated prior to compressmn {0 assure an even

distribution of the active pharmaceutical ingredient in the final tablet. Two basic
techniques are used to prepare powders for granulation into a tablet, wet granulation
5 and dry granulation. Powders that can be mixed well do not require granulation and

can be compressed into tablets through direct compression.

High shear granulation is an effective means for turning powders into dense granules
for tableting or coating. To create the granules, powders are added to the mixing bowl

10 and the bowl is sealed. If necessary, a dry binder may be added with the powders or
dispersed into the granulating liquid. A large impeller spins at desired speeds
spinning the powders into a vortex, After the powders are blended together, liquid is
added to the product using a pump or pressurized container. A chopper tool located in
the bowl spins at fairly high speeds shearing the granules and removing air, The

15 mixing continues until the desired end granule size and density is achieved. End point
i5 often determined via power consumption or torque on the main mixing tool drive.
The granulated product may be dried in the mixing bowl, if equipped for vacuum

drying, or discharged for fluid bed drying or dried in forced-air ovens.

20 Wet granulation is a process of adding a liquid binder or adhesive to the powder
nuxture. 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. Agueous solutions have the advantage of being safer to deal with than
salvents.

23
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



Formulations Using Different Binders and Concentrations V V VI VII VIII IX '14,w/w Compound 1

90.0 88.0 87.0 82.0 87.0 182.0 Lactose monohydrate 5.5 5.5 5.5 5.5 5.5 5.5 Croscarmellose Sodium
WO 2010/084041 PCT/EP2010/050182

10

non-heat sensitive products. Uniform processing conditions are achieved by passing a
gas (usually air) through a product layer under controlled velocity conditions to create
a fluidized state. In fluid bed drying, heat is supplied by the fluidization gas, but the
gas flow need not be the only source. Heat may be effectively introduced by heating

5 surfaces (panels or fubes) immersed in the fluidized layer. In fluid bed cooling, cold
gas (usually ambient or conditioned air) is used. Conditioning of the gas may be
required to achieve sufficient product cooling. Agglomeration and granulation may
be performed in a number of ways depending upon the feed to be processed and the
product properties to be achieved

10 ’

Direct compression is a method used when a group of ingredients can be blended and
placed in a tablet press to make a tablet without any of the ingredients having to be
changed. This is not very common because many tablets have active pharmaceutical
ingredients, which will not allow for direct compression due to thelr concentration or

15 the excipients used in formulation are not conducive to direct compression.

Tablet presses, also called tableting machines, range from small, inexpensive bench-
top models that make one tablet at a time (single-station presses), no more than a few
thousand an hour, and with only around a half-ton pressure, to large, computerized,

20 industrial models (multi-station rotary or eccentric presses) that can make hundreds of

thousands to miltions 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 inclhuded. Tablet
25 coatings must be stable and strong enough to survive the bandling 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 easter 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 hight-sensitive actives from photodegradation.



25252525 2.5 2.5 Hydroxypropylcellulose 2.04.0 PVP K30 5.010.0 Hypromellose -- -5.0

10.0 Bulk Density (gicc)
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Table 1

Summary of Product Chalienges and Desired Target Product Profile

Challenges Target Product Profile

High dose (1-2g/day) for chronic dosing | Smallest possible dosage form in easy to
over 3 months swallow format

Low solubility at. pH>4 Immediate release profile to take

advantage of high solubility in upper

gastro-intestinal tract

Low bulk density Simple and robust manufacturing

process

Bioavailability depends on dosage form | High bioavailability with low variability

composition and process

5 The compositions of the present invention can be prepared according to the examples
set out below. The examples are presented for purposes of demonstrating, but not

limiting, the preparation of the compositions of this invention.

EXAMPLES
10
In accordance with the present invention, the following examples are provided to
llustrate preferred methods for preparing compositions of compound 1 with the use of
hydroxypropyicellulose as binder at the 1-4%w/w level.

15 Examples I-11I -
' Conventional Methods for Preparing Compositions of Compound 1

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
20 drugs to ensure smooth processing for the tableting process. Several technologies can
be used either alone or in combination to achieve satisfactory pranulation such as
direct powder compression, dry or wet granulation method, and roller compaction or

spray granulation methods. The selection of the appropriate granulation process



0.42 0.45 0.34 0.38 0.40 0.47 Characteristics Granule Diameter (do.microns) 424 698 574 567 707
1069 5 The compositions IV to DC were manufactured using conventional wet granulation methods
using high shelf §PHHEHEr and fluid bed drying. Binder was added in theCAEFBHWERSE Fhix and water
was used as granulation fluid that was removed diring processing. Compression aid microcrystalline

cellulose (MCCaldadialo), diiiessant @iassameliane ol areiosRaYidons) and lubricant

(magnesium 10stearate) may be added extern_all)éto achieve optimized tablet composition. As
summarized inPPAIRE FAnPEHS IR GRS IR HINE SR B tha YeRlem) grmiars was
influenced by thte bibicientypicities poreasenthdan K derfilsitytssamateshwithr ienpaset ih, particle size for

nypromellose st sxaegiefApdinguimlalv oo slalisankint.chee olpghyiaytyrrolidone (PVF)
on the granule Size or density is 15also understandable. However the significant increase in bulk
density withh  preferably 0.35g/cc or higher and most preferably 0.4g/cc or higher are required to

achieve adequate powder flow and tighter weight variation during the tableting
process. As shown in Table 2, the roller compaction process did not provide adequate
densification even at higher roller pressures similarly, direct powder compression was
not possible due to the very low bulk density and poor flow property of the active

10 pharmaceutical mgredient. Although adequate densification was not achieved with
wet granulation in the early trials, it was selected for further improvement because of

superior performance in the carly trials.

The manufacture of conventional tablets with commonly used excipients such as

15 binder (povidone), disintegrant (croscarmellose sodium), compression aid {lactose
monohydrate and microcrystalline cellulose) and standard manufacturing methods
such as high shear granulation, fluid bed drying, miiling, compression and film-
coating failed to provide tablets with adequate quality particularly with regard to flow
properties and weight variations. To improve the manufacturing process, the drug

20 product was manufactured using a higher amount of binder (to obtain higher bulk
density) and a dual densification process, i.e., high shear granulation followed by dry
granulation (slugging) prior to tablet compression. However, the use of higher binder
level and double densification had a negative impact on the dissolution process.
Furthermore, this product also required the use of sodium lauryi sulfate as a wetting

25 agent to achieve the binding of the drug as well as aid in the dissolution. The use of

~ sodium lauryl sulfate is not desirable due to unwanted side effects and downstream

processing challenges such as poor tablet compression. Based on the initial trials, it
was found that the product has not only complex manufacturing process issues but
also variabie dissolutions.

30



hydroxypropylcellulose (HCP, Klucele, distributed by the Aqualon division of Hercules Incorporated,
Wilmington, DE.) with lower granule size was an unprecedented finding. Although
hydroxypropy Bl td¥e#4844 commonly used binder, there is no evidence SUgERsieftHé superior
densification properties of 20 hydroxypropylcelluldse for low bulk density drugs with reasonable
granule growth. Furthermore, the formulations mpapiifactured using povidone and hypromellose

(HPMC) also exhibited po
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Effect of Binder Type and Concentration on Compositions of Compound 1

10

To improve the manufacturing and performance of the product, the wet granulation

process was further optimized. Several commercially available binders were

evaluated. The following examples set out in Table 3 demonstrate pharmaceutical

compositions of compound

1 using different binders.



Kiucel(r) LF Pharm 75- 150 (5%wi/w) 95,000 KlucelF Pharm 4,000 - 6,500 (2%w/w) 850,000 Klucel, HF
Pharm 1,500 - 3,000 (1%w/w) 1,150,000 * Concentration in water, weight% Viscos es determined at
25C, using a BY8SREE& P4V F viscometer Source: Signet Chemical Corp POEEFBHESE13D02 5
Compositions X-XIII were manufactured using a dganventional high shear wet granulation process.
Different grades of hydroxypropylcelfulose weregggged in the dry powder mix and water was used as
the granulation fluid that was removed during processing. Compression aid (MCC), glidant (talc),
disintegrant (croscarmell$98aiatinns Eansp Bt BRI BReLrAnsHRIGHEMSm stearate) were added
externally to 10achieve optimized tablet composition. WO 2010/084041PCDEP2010/050182 17 Table
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The compositions I'V to IX were manufactured using conventional wet granulation
methods using high shear granulator and fluid bed drying. Binder was added in the
dry powder mix and water was used as granulation fluid that was removed during
processing. Compression aid microcrystalline cellulose (MCC), glidant (tale),
disintegrant {croscarmellose sodium or crospovidone) and tubricant (magnesium
stearaic) may be added externally to achieve optimized tablet composition. As
summarized in Table 3 and shown in Figure 2, the bulk density of the resulting
granules was influenced by the inder type. The increase in bulk density associated
with increase in particle size for hypromellose was an expected finding. Simitarly no
significant influence of polyvinylpyrrolidone (PVP) on the granule size or density is
also understandable. However the significant increase in bulk density with
hydroxypropyleellulose (HCP, Klucel®, distributed by the Aqualon division of
Hercules Incorporated, Wilmington, DE.} with lower granule size was an
unprecedented finding. Although hydroxypropylcellulose is a commonly used binder,
there is no evidence suggesting the superior densification properties of
hydroxypropylecttulose for low bulk density drugs with reasonable granuie growth.
Furthermore, the formulations manufactured using povidone and hypromeliose

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



15 Klucele EF may be needed to achieve similar granule properties as with Klucel(r) LF. Similarly, the
lower dissolution of Formulation XI could also be attributed to inadequate binding of the particles.
Based on the FEa¥/4¢4&tbvident that all the grades of hydroxypropyleeR&EEB2E a8 ptable in the
compound | product, but their usage level may nekd to be optimized with respect to compression and

dissolution. 20 g&uﬁﬁml«ﬁ PG LS the maskpisiel eoydruronylceliiosg. WO
2010/084041PCT/EP2010/050182 18 Different Grades of Binders and Their Molecular Weight and

Solution Viscodity REEAFETERE CBRLL ARMEHE BEREM ¥ A8Tecular weight (kDa) Concentration (%w/v)

Viscosity (mPa s) PVP K30 30 2% 1.8-3.0 HPMC 10 2% 2.2-4.5 HPC-EF 80 2% 6.3-8.0 HPC-LF 95

2% 5-30 This analysis was further extended to evaluate the effect of binder on the dissolution

5  performance of the final dosage form. The tablets were compressed at a desired

hardness to a target active weight of 500mg. The dissolution was studied using USP
11 dissolution apparatus. As shown in Figure 4, the dissolution performance of
hydroxypropylcellulose formuiation was superior to the formulation containing
polyvinylpyrrolidone as a binder.

16
As shown by Examples I'V-IX, the use of hydroxypropyleellulose in compositions of
compound 1 provides several advantages in ensuring the superior product processing
and robustness, for example, (a) higher bulk density; (b} particle size that is better
suited for improved compression and flow; (¢) good compression; and (d) faster

15 dissolution profiles. In summary, the combination of these advantages with regard to

the processing and performance of compositions of compound 1 are unique and could

not have been predicted.

Examples X to X1

20 Effect of Different Hydroxypropvlcellulose Grades en Compesitions of
Compound 1

To further test the benefits of hydroxypropylcellulose for dosage forms of compound
1, an additional study was designed as set out in Table 4. Four different grades of

25 hydroxypropylcellulose were evaluated, as supplied by Aqualon (Wilmington
Delaware) as Klucel® LF (HPC-LF, hydroxypropylcellulose-LF), Klucel® EF {HPC-
EF, hydroxypropylcellulose-EF), Klucel® HF (HPC-HF, hydroxypropylcellulose-HF),
and Klucel® MF (HPC-MF, hydroxypropylceliulose-MF).

30 Klucel® is provided as a line of hydroxypropyleellulose 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.



HPC-MF 850 2% 4,000-6,500 a HPC-HF 1,150 1% ,500-3,000 PVP K 90 90 10% 300700E, 5b:
Values quoted from literature. : Aqualon technical bulletin, Klucel(r) b: Kollidon(r) Polyvinylpyrrolidone
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viscosity in the range from about to 5 to about 15060 mPa s at a concentration of I-5%w/w in water at

25C witham
daltons. Exan

ReHar werght i theran

P RLARDHL AR ORI 150,

Binder Addition on.Comp

OO RElionsspst prefe

arable 95,000

and XV were
using the gran
achieved eithg

plpq X1V/-X\V/_15Made of

hrpesteFEFbyatuate the

et RO AREE of bind

sitions of Compound
oPGBRittion during wet g

Examples XIV
jranulation

or by adding.hinder.as.?2

We.Bistk; dassity and diSSOfEUQBRASHEWA\S Setout

a.solution_or as.a dry bin

4 giple 6, simitar bufk

densities were

the mode of bifdechdifidh@mpeared

Dry binder ad

10940 haWBtEErdHthe di

Jer in the powder mass

s8R profile as set

HitRB1A RPWREHMASS IS hespiefeiesl Malngy becq

ration.sten.. . \WQ.2010/084041PCT/EP2010/05018

solution prep

USE i @liminates the g

. Moreover,
out in Figure 8.
ped for a

19.Table 6

Wh

* Concentration in water, weight%. Viscositics determined at 25°C, using a

Brookfield L. VF viscometer

Source: Signet Chernical Corp. Data Sheet. 2002

Compositions X-XIII were manufactured using a conventional high shear wet

granulation process. Different grades of hydroxypropylceliulose were added in the

dry powder mix and water was used as the granulation fluid that was removed during

processing. Compression aid (MCC), glidant {talc), disintegrant {croscarmellose

sodium, crospovidone) and lubricant (magnesium stearate) were added externally to

achieve optimized tablet composition.



Effect of the Mode of Binder Addition Method on Compositions of Compound | XIV (Y%ow/w) XV (%w/w)
Compound 1 87.5 92.0 Filler (lactose monohydrate) 8.5 6.0 Crospovidone 2.0 2.0 HPC-LF as 5%
solution in watéP20MEEBELF as dry binder in powder mass 2.0  ExarfplEE 3R Effect of
Concentration of HPC-LF on Compositions of Confpound | The compositions XVI-X1X show the range
of formulations that can be prepared using wet gigulation process and compositions to produce
tablets of different dosage 10strengths. Different grades_of hydroxyproppcellulpse can be added as a

binder Efifect of fivdroxypropylcellulose Type and Grade on Product Processing and
Performance

X X1 XM X1l
Compound 1 £9.0 89.0 89.0 89.0
Lactose monohydrate 5.6 5.6 5.6 5.6
Croscarmellose Sodium 2.7 2.7 2.7 2.9
HPC-LF 2.7 - - -
HPC- EF - 2.7 - -
HPC- HF - - 2.7 -
HPC- MF - - - 2.7

The performance of different grades of hydroxypropyleellulose was assessed using
their effect on bulk density of granuies, granule size, compression and dissolution
while all other parameters were kept constant, As set out in Table 4, the target bulk
density of 0.4g/cc was achieved for all the grades. Some variations were observed

10 between different grades, however it could not be described based on either molecular
weight or solution viscosity (as summarized in Table 5). Although all grades were
acceptable from a bulk density and particle size perspective, some differences were
observed in compression behavior and dissolution. 'The compression profile with
Klucel® EF was on the lower end of acceptability suggesting a higher amount of

15 Klucel® EF may be needed to achieve similar granule properties as with Klucel® LF.
Similarly, the lower dissolution of Formulation X1 could also be attributed to
inadequate binding of the particles. Based on the results, it is evident that all the
grades of hydroxypropyicellulose are acceptable in the compound 1 product, but their
usage level may need to be optimized with respect to compression and dissolution.

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

Table 8



solution or the dry powder mix and water can be used as a granulation fluid that can be removed
during processing. Compression aid (MCC, Starch 1500, reducing and non-reducing sugars), glidant
(talc, colloidal Bifid414iRéHtes), disintegrant (croscarmellose sodium, crosfitivigosie/ssgodtum starch
glycolate, corn starch, L-HPC) 15and lubricant (mggnesium stearate, stearic acid, sodium stearyl
fumarate. glyeepiiREhRainl B ANURL X PR IR ASDISKRigRIMIF ShiaRIeL composition. The
tablets can be coated using standard film-coating compositionssuch as ypromeﬁos -based coating
with titanium dioxide and talc. WO 20 F/PHisnentiforeprginm050182 20 Table 7 Effect of
Concentration of Hydroxypropylcellulose on Compound 1 XVI XVII XVIII XIX Compound | 89.0 90.00

a6

50.082.5 Lact Jﬁgiﬂ&%gchydra ﬁ\/féféchu'l%rdrééleg&& © Concentration | Viscosity
_ (kDa) {(Yow/v) {mPa s)

PVP K 30 30 2% 1.8-3.0
HPMC 0 2% 2245
HPC-EF 80 2% 6380
HPC-LF 93 2% 15-30
HPC-MF 830 2% 4,000-6,500°
HPC-HF 1,150 1% 1,500-3,000°
PVP K 90 90 10% ' 300-700°

5 *®:Values quoted from literature,
® . Aqualon technical bulletin, Klucel®

® Kollidon®™ Polyvinylpyrrolidone for the pharmaceutical industry, 8™ ed, pp. 22-23.

The preferred hydroxypropyleellulose has a viscosity in the range from about
10 5to about 1500 mPa s at a concentration of 1-5%w/w in water at 25°C with a

molecular weight in the range of about 80,000-1,150,000 daltons, most preferable

95,000 daltons.
Examples X]V-XV
15 Mode of Binder Addition on Compositions of Compound |

Examples XIV and XV were prepared to evaluate the effect of the made of binder
addition during wet granulation using the granule bulk density and dissclution profile.
As set out n Table 6, similar bulk densities were achieved either by adding binder as
20 asolution 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 #t eliminates the

need for a solution preparation step.



Croscarmcllose sodium 2.5 2.5 2.5 5.5 HPC- LF 2.5 5.0 2.5 2.5 Bulk Density 0.42 0.45 - 0.44
5Examples XXI-XXII In-Vivo Performance of the Selected Formulations of Compound 1 The
pharmaceutical €3tHEEittdns were further evaluated for in-vivo performdldéER2Esiiptason to the
formulations described in Table 8. The 'Early formiglation' 10described in Table 8 were manufactured
using a 2-step granulation process to achieve tagggt hulk density. These foimulations also have
sodium lauryl sulfate as the wetting agent to increase wettability and dissolution of the composition to
overcome som@gf'fﬁgfim%l"f:%fﬂ Hundditigasdsthed mr Fapraositnriné GrrEonaAd, the "Innovative
formulation” required only 1-step granulation process to achieve target bulk density. 15The "Innovative
formulation" contains-higher-APHevel-as-wettastow binder-and-disintegtantieveteempared to "Earlier
formulation”. The ['Innovative formulation” also resulted incjérlya (é‘r”t?‘g Iet%%ggﬁv weight) due to
above mentioned éharifasdlater formulations achieved higther AUC (-1098)and C. (50%) compared to
20 earlier foimulatipng i MeRkeYRiHdigs, Moreover, the |Tg $or the innoygive formulations was shorter
in monkeys (Table-9)-RPha ineti le_healthy human. volunteen study provided
similar observationS'8%?&88fed from the monkey pharmat8kinetic study-Prable 10). The superior
performance of thersveFfor§tulstlarisnitheeharmacokin2tic profile campared to the earlier
formulations that

HPC-LF as dry binder in powder mass 2.0

h

Examples XVI-XTX

Effect of Concentration of HPC-LF on Compositions of Compound 1

The compositions XVI-XIX show the range of formulations that can be prepared
using wet granulation process and compositions to produce tablets of different dosage
10 strengths. Different grades of hydroxypropylcelluiose can be added as a binder
solution or the dry powder mix and water can be used as a granulation fluid that can
be removed:during processing, Compression aid (MCC, Starch 1500, reducing and
non-reducing sugars), glidant (talc, colloidal silica, silicates), disintegrant
(croscarmellose sodium, crospovidone, sodium starch glycolate, corn starch, L-HPC)
15 and lubricant (magnesium stearate, stearic acid, sodium stearyl fumarate, glyceryl
behenate} were added externally to achieve optimized tablet composition. The tablets
can be coated using standard film-coating compositions such as hypromellose-based

coating with titanium dioxide and talc.



25contain 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*f 84ttt lauryl sulfate as a wetting agent was unexpectéd/ FHEHSIE the ability of
WO 2010/084041PCT/EP2010/050182 21 hydroxyipropylccllubse to provide better dissolution and
bioavailability represents a significant advantagg.jgfe product in addition to favorable processing.
Table 8 5Method of Manufacture and Compasitions for Com{];é%und | Evaluated for in vivo

Pharmacokinetic PerfdfRfaACEIR RGN dhH ydarrapr Uil tedess rcdhe@RRB| IngredientsEarly

formulationinnovative formulation (Vow/w/tab Compound 1 Povidone K30, Klucel(r) LF Sodium lauryl

sulfate Croscaimetiosesoc ticrocrystattine-cettutgserCoftaigatsiicon;iaxigeTalc Magnesium
stearate Coating compaosition Opadry Yellow Q3K 1 ifacturing Method 73.577.0 5.9 2.3 0.9
6.93.8 8.812.3 1.04cgncwnid §9.0  190.00 | 500 825 |

Lactose monohydrate 6.0 25 45.0 1.5

Croscarmeliose sodium 2.5 2.5 2.5 53

HPC- LF 2.5 5.0 2.5 2.5

Bulk Density 0.42 0.45 - 0.44

3 Examples XXI-XX11

In-Vive Performance of the Selected Formulations of Compound 1

The pharmaceutical compositions were further evaluated for in-vive performance in
comparison to the formulations described in Table 8. The ‘Early formulation’

10 described in Table 8 were manufactured using a 2-step granulation process fo achieve
target bulk density. These formulations also have sodium lauryl suifate as the wetting
agent to increase wettability and dissolution of the composition to overcome some of
the issues for compound 1 described in Table 1. On the other hand, the “Innovative
formulation” required only 1-step granulation process to achieve target bulk density.

15 The “Innovative formulation” contains higher API level as well as low binder and
disintegrant level compared to “Earlier formulation”. The “Innovative formulation”

also resulted in smaller tablet { size and weight) due to above mentioned changes.

Later formulations achieved higher AUC (~10%) and Cpay (~50%) compared to

20 earlier formulations in Monkey studics. Morcover, the Tpay for the innovative
formulations was shorter in monkeys (Table 9). Pharmacokinetic (PK) data from the
healthy human volunteer study provided stmilar observations as reported from the
monkey pharmacokinetic study (Table 10). The superior performance of the novel
formulations in the pharmacokinetic profile compared to the earlier 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
hydroxypropylceltulose, however, its comparability and superiority to sodium lauryl

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



2.07.3 Used multistepl step process: wet processing to achievegranulation provided target
granulesbulktarget granules bulk densitydensity WO 2010/084041PCT/EP2010/050182 22 Table 9
Comparative W& B#E Hacokinetics of Compositions of Compound 1 G6taFEet HiH8i8ingle Dose
Administration to Fed Male Cynomolgus MonkeysDose 500mg tablet 500mg tablet Formulation Early
Formulation (W%;A C@O iy 19@(&&@9%rfj&)vkﬁ@gyﬁ&vcgs@mmﬂ@eiéy\%@ﬁﬁy%g;ﬁ&@m@ﬂax (lighilL) 6.0

2.6) 9.1 (3.7 .gh/mL) 60.2 (27.1) 67.7 (18.2) T,"™x (h) 7.4(1.5) 5.8 (3.8) Table 10
(2.6) 3.7) significant advégtfgge to ‘d?e produ(ct ina)édition go favgrable)égogessing( (3:8)

Table §
3 Method of Manufactare and Compositions for Compound 1 Evaluated for in

vive Pharmacokinetic Performance in Monkey and Human Volunteer Studies

XX3 XX11
Ingredients Early formulation Innovative formulation
Yow/w/tah
Compound 1 73.5 77.0
Povidone K30, 5.9 -
Klucel® LF - 23
Sodium lauryl sulfate 0.9 -
Croscarmellose sodium 6.9 3.8
Microcrystalline cellulose 8.8 12.3
Colloidal silicon dioxide 1.0 -
Talc - : 1.8
Magnesium stearate 1.0 0.5
Coating composition
Opadry Yellow 03K 12429 - 2.0 2.3
Mapufacturing Method Used multistep 1 step process: wet
processing to achieve granulation provided
target granules bulk target granules bulk

density density




Comparative Mean Pharmacokinetic of Compositions of Compound 1 Obtained after Single Dose
Administration to Healthy Human Volunteer Dose7 500mg tablet 500mg tablet Formulation Early
Formulation (\W&t23di#fi&tion/Slugging) Innovative Formulation (Wet GrriFERBI EM¥ax (.19/1111-)
8.3 (0.65) 1 10.1 (0.8) AUC 0-24 h ( mg .h/mL)( 5@3 (3.2) 69.3(3.9) Truax (h)1.65 (0.25) 1 .51(0.23)
Example XX Preferred Composition and Methog-.gfiManufacture Based on the evaluation of different
binders, their concentrations and mode of 15addition in the product and in vivo performance, the
following formutRBRAESRROLAB AdLrmasakingns $Hprp st r LS ampramd L #aBsEiment of this
invention. WO 201049&84 SiiigR(Dide REDHE0IG 5182t 2 Bed Male Cynomoigus Monkeys

Dose 500mg tablet - 500mg tablet

Formulation Early Formulation Innovative Formuiation

{Wet Granuiation/Slugging) (Wet Granulation)

Conax (1g/mL) 6.0 (2.6) 9.1 (3.7)
AUC o5 (ugh/mL) | 60.2 (27.1) 67.7 (18.2)
T () 7.4 (1.5) 58(3.8)
5
" Table 10

Comparative Mean Pharmacokinetic of Compositions of Compound 1 Obtained

after Single Dose Administration to Healthy Human Volunteer

Dose S560myg tablet 500mg tablet

Formulation Early Fermulation Innovative Formulation

(Wet Granulation/Shigging) | (Wet Granulation)

Cinax (ng/mL) 8.3 (0.65) 10.1 (0.8)
AUC g4y (pgvmlL) 56.9 (3.2) 69.3(3.9)
Taax (1) 1.65 {0.25) 1.51(0.23)
10 '
Example XX

Preferred Composition and Method of Manufacture

Based on the evaluation of different binders, their concentrations and mode of
15 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.



Table 11 Preferred Composition and Method of Manufacture for Compositions of Compound 1
Example XX %w/ Ingredients Preferred composition Range Compound 1 77 50-95 Microcrystallin.e
Cellulose (MCYY tB1*¢it4dble compression aid) 12.0 0-49 CroscarmellosESEERIM S &uitable

disintegrant) 3.5 0-10 Hydroxypropylcellulose (HRE) 2.5 0 Talc (or suitable glidant) 2.0 0-5 Magnesium
stearate (or suitable Lubricant) 0.5* 0-2

Table 11
Preferred Composition and Method of Marufacture for Compeositions of
Compound |
Example XX Yowiw
Ingredients Preferred Range
composition
Compound 1 77 50-95
Microcrystailine Cellulose (MCC) (or suitable 120 0-49
compression aid)
Croscarmellose Sodium (or suitable disintegrant) 35 0-10
Hydroxypropylcelluiose (HPC) 2.5 1-10
Talc (or suitable glidant) 2.0% 0-5
Magnesium stearate (or suitable Lubricant) 0.5% 02
Opadry® Film-coating composition 2.5 0-5
(or suitable film-coating composition)*
Preferred method of manufacturing High Shear aqueous wet
granulation, fluid bed drying,
milling, biending, compression
and film-coating
5

*Complete film-coating composition supplied by Colorcon (PA)

While a number of embodiments of this invention have been represented, it is

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 o be included within the scope of the

invention as defined i the appended claims rather than the specific embodiments that
have been presented by way of examnple.



Opadr? Film-coating composition (or suitable film-coating composition* 2.5 0-5 Preferred method of
‘manufacturing High Shear aqueous wet granulation, fluid bed drying, milling, blending, compression
and film-coating 5*Complete film-coating composition supplied by Colorcon (PA) While a number of
embodimentwofzthigogauention have been represented, it is apparent that pagasi¢easpgisuction can be
altered to provide other embodiments that utilize invention without departing from the spirit and
scope of the invention. All lo such modifications and variations are intended to be included within the
scope of the invention as defined in the appen@eﬁélﬂiﬁws rather than the specific embodiments that
have been presented by way of example. WO 2010/084041PCT/EP2010/050182 24 CLAIMS 1. A
pharmaceutical composition comprising compound 1 set out below: NH, 51 present in an amount from
about 50%w/w to ablodg SRR %W?ﬁﬁ%%&ﬁ%@%égwwgﬂ SRS about 1%wiw to
about 4%w/w, and at least one excipient present in an up to about 49%w/w. 102. The
pharmaceutical composition according%crlgim 1,3Nhe£ein Eompound 1 is present in an amount from
3.Th

about 60%w/w to about 90%w/w. e\uhmhp'cal composition according to claim 2,
wherein compound 1 is present in an amgunt frora-ggeut®70%w/w to about 85%w/w. 15 4. The
pharmaceutical composition according to anﬁ@laims claims 1 to 3, wherein hydroxypropylcellulose

is present in an-amount from about 1.5%w/w tQ about 4%w/w. 205. The pharmaceutical composition
according to claim 4, wherein

5 1
present in an amount from about 50%w/w to about 95%w/w, hydroxypropylccliulose
present in an amount from about 1%w/w to about 4%w/w, and at least one excipient

present in an amount up to about 49%w/w.

16 2. The pharmaceutical composition according to claim 1, wherein compound I

is present in an amount from about 60%w/w to about 90%w/w.

3. The pharmaceutical composition according to claim 2, wherein compound 1
18 present i an amount from about 70%w/w to about 85%w/w.
15
4. The pharmaceutical composition according to any of claims claims 1 to 3,
wherein hydroxypropylcellulose is present in an amount from about 1.5%w/w to

about 4% w/w.

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



hydroxypropylcellubse 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, 25glidants, lubricants, film-coating agents,
and mixturesihexaobs40417. The pharmaceutical composition according teCiaEreGiowkasin the
compression aid is selected from the group consising of lactose monohydrate, microcrystalline
cellulose, starch 1500, and lactose anhydrous.. WO 2010/084041PCT/EP2010/050182 25 8. The
pharmaceutical con?p@i?i%a%%%ﬁﬁlﬁf’@ﬁ‘?ﬁ’lﬁf’}’\ﬁﬁ‘é’i@iﬁgﬁ% B E3RMIASs present in an
amount up to abgutA¥ouidnas presei il Be phamiasestisakcoInpesition according to claim 6, wherein
the Sdisintegrant is selected from the group consisting of croscarmellose sodium, crospovidone,
starch, cellulose, and low substituted hydroxypropy! cellulose. 10. The pharmaceutical composition
according to claim %.Whe piarithectdisintegraprissipresentiingo amouhitwirteiabeut 10%w/w. 10 li.
The pharmaceilical cRmPAsian AcERiding 0 ABIMEWPIRIR MR gldant fsglected from the group
c, colloidal sili [ ch. “Th

consisting of talc, col ['silicon dioxide,and corn sta e phg}’maceutical composition
according to ¢mPPYHoRhsteRhelBsRdant levprebaruipddydmonmrmp colaloat 5%w/w. 13. The
pharmaceutical composition according to claim 6, wherein the lubricant is selected from the group

consisting of magnesium stcarate, stearic acid, hydrogenated oil, polyethylene glycol, sodium stearyl
fiimarate, and glyceAft E@B@ﬁ%“ﬁ&%’?“ﬂcalfﬂWﬁ@tWé&&iﬁhf‘éaﬁw JehsEsmB&Eording to claim 13,

wherein the |d¥icaptis Rressaiiman amawntypteiaboiia%w/w. 2515. The pharmaceutical
composition according to claim 6, wherein the film- coating agent is selected from the group consisting

of hypro}ﬂellose or polyvinyl alcohol based coating with titanium dioxide and talc, Opadry(r)
film-coating compositiofihanchdsheantiafl cliinpaaating 3016 Thdqihatmdeetiticat gtidaposition

according to c¢laim, 15, wherein the coating.is present in a nount about 5%w/w, WO
20101084041 PO ERA Tl o B i s e L R et s a bk
density of about 0.35g/cc or higher. 18. The pharmaceutical composition according to any of

claims Ito 17, 5 wherein fie bydroxyprapucalinge Bas AscOSINAN e, aRgR from about 5 to.about

1500 inPa s at a concentration of 1-5%w/w in water at 25C with a molecular weight in the range of
about 8000081192 D0 ¥t EhE! 19o¥HEprafhRIeliitAYcomposition according to any of claims 1 to
18, 10wherein the composition is set out below:

13. The pharmaceutical composition according to claim 6, wherein the
lubricant is selected from the group consisting of magnesium stearate, stearic acid,
hydrogenated oil, polyethylene giycol, sodium stearyl fumarate, and glyceryl

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,



Ingredient Range "iow/w Compound 150-95 Microcrystalline cellulose0-49 Croscarmellose
Sodium0-10 Hydroxopylcellulose 1-10 Talc0-5 Magnesium steara e 0-2 Opadr? Film-coating
composition 0-5 20. The pharmaceutical composition according to claim 19, wherein the
composition isgetouthatow: 15 Ingredient Composition “Vow/w CompoupditizsuNiergmystalline
cellulose 12.0 Croscalincllose Sodium 3.5 - 27 - Ijgdroxypropylcellulose

wherein the cbmposition is in granular form and has a bulk density of about 0.35g/cc -

or higher.

18. The pharmaceutical composition according to any of claims 1 to 17,
5 wherein the hydroxypropylcellulose has a viscosity in the range from about 5 to about
1500 mPa s at a concentration of 1-5%w/w in water at 25°C with a molecular weight

in the range of about 80,000-1,150,000 daltons.

19. The pharmaceutical composition according to any of claims 1 to 18,

16 wherein the composition is set out below:

Ingredient Range

Sow/w

Compound 1 ' 50-95
Microcrystalline celiulose 0-49
Croscarmeliose Sodiurn 0-10
Hydroxypropylcellulose 1-10
Talc 0-5
Magnesium stearate 0-2
Opadry” Film-coating composition 0-5

20. The pharmaceutical composition according to claim 19, wherei the

composition is set out below:

i5
ingredient Composition
Yow/w
Compound 1 77.0
Microcrystalline cellulose 12.0
Croscarmellose Sodium 35




2.5 Talc 2.0 Magnesium stearate 0.5 ()pacify(r) Film-coating composition 2.5 21. The
pharmaceutical composition according to any of claims | to 20, wherein the composition is in tablet
form. 22. Use of a composition according to any of claims 1 to 21 in the manufacture of
medicament for the treatment of a disease mediated by the Hepatitis C Virus (TICV) virus. 23.
Pharmaceutical compositions according to any of ¢laims | to 21 for use in therapy.

Fydroxypropylcellulose J 2.5

Talc 2.0

Magnesium stearate 0.5
Opadry® Film-coating composition 2.5

21. The pharmaceutical composition according to any of claims | to 20, wherein
the composition is in tablet form.

22. Use of a composition according to any of claims | to 21 in the manufacture of
a medicament for the treatment of a disease mediated by the Hepatitis C Virus (HCV)

VITus.

23. Pharmaceutical compositions according to any of claims 1 to 21 for use in

therapy.



