1 Conpositions, suitable for oral adm nistration, conpkising a
triazolo[4,5-d]pyrimdin derivate The present invention relates to
phar maceutwoabospemposi tions and nore particularly to apghaismeessical
conposition containing the conpound of formula (1): S HO HO :cHT (I)
The conpound of forrmula (1) is conventionally naned {1S-[1a, 2a, 3f3
(1S*,2rR*),5f3]) -3- 1o q

(7-1[ 2- (3, 4-di fl uor ophenyl ) cycl opropyl'] am no}-5-(propylthio)-3H1,2,3

-triazol o[ 4 Ptd i tabl ini ; o
A pyr i di eanri s b e o T Bietration: fegprisyes =

hereinafter will be referred to as the "Agent'. The Agent is
di scl osed as an ADP-receptor antagonist in International Patent

licati 15 nber .. PCT/ SE99/. 02256 blicati nber .\W)00134283
| Bt or oA BEPUAT A 1 RATRP R P Shtehs SR Firgg e )
(publ i cat i gharmesinRal doBPLiSiHARinidg thdampoesivf fawmnth hat adenosi ne

5' - di phosphate (ADP) acts as a key nedi ator of thronbosis.
ADP- i ndliced pl atel et aggregation is mediated by the P27 receptor

subtype | ocated on the platel et nenbrane. The Pij receptor (also

known as P2Y4np or P2TAc) is primarily invol@ed in 20 nediating

pl atel et aggregation/activation and is a O-pkeyeTh coupl ed receptor
which is as yet uncloned. The pharnmacol ogkefal characteristics of this
receptor have been described, for exanﬁ?gES?n t he references by
Hunphries et al., Br. J. Pharnacologyag%§9 , 113, 1057- 1063, and

4)
Fagura et al., Br. J. Phar ogy {1 S%LJZAK/157-164. It has been
shown that WO 2008/ 024045PCT/ 000736

- -

HO OH
m

The compound of formula (Y) is conventionally named {15-[1a, 20, 38 (15%,2R*),581}-3-
1w (7-{[2-(3,4-difluorophenyl)cyclopropyl]amino}-5-(propylthio)-3H-1,2,3-triazolo[4,5-
dlpyrimidin-3-yl)-5-(2-hydroxyethoxy)cyclopentane-1,2-diol and hereinafter will be

referred to as the ‘Agent’.

The Agenf is disclosed as an ADP-receptor antagonist in International Patent Application

15 number PCT/SE99/02256 (publication number WOO00/34283) and International Patent
Application number PCT/SE01/01239 (publication number WO01/92262). It has been
found that adenosine 5’-diphosphate (ADP) acts as a key mediator of thrombosis. ADP-
induced platelet aggregation is mediated by the P,r receptor subtype located on the platelet
membrane. The Pyr receptor (also known as P2Y app or P2Ta¢) is primarily involved in

20  mediating platelet aggregation/activation and is a G-protein coupled receptor which is as
yet uncloned. The pharmacological characteristics of this receptor have been described, for
example, in the references by Humphries et al., Br. J. Pharmacology (1994), 113, 1057-
1063, and Fagura et al., Br. J. Pharmacology (1998) 124, 157-164. It has been shown that



2 antagonists at this receptor offer significant inprovenents over

ot her anti-thronbotic agents (see J. Med. Chem (1999) 42, 213). The
phar maceutwoabos@equposi ti ons of the present invention arpeTsRRéoanbssd or
oral 5 admnistration. One of the qualities that is desirable in a
pharmaceutical conposition suitable for oral admnistration is

bi oavail ability. The bioavailability gf a drug is the rel ative anount
of an adm ni stered dose that reaches tthe systemc circulation in an
unchanged form Therefore bioavailability is inmportant in determning
the therapeutically active concentration at the site of action. Both
drug r el easwagonisinat this réapioudierisignifimand inprevemests alxrlothey antif thtombotic

formulation w Il affe its,. bl i.lability. It is therefore

i nport ant Fﬁ\éwls (ﬁeﬁg M?‘ﬁgh?rﬁr(ﬁﬁﬁ%?ﬁg%houl d rel ease substantially all
of the drug. (see Aulton Mg, Pharmaceutics - The Science of Dosage
Form Design, 2" Edition,” 2002, Churchill_ Livingstone,).

Bi oavai | abithd Rhyrmaaseutisal Gemmesiioss o e RgsPLISYURMER MO #lt, for
exanpl e ;us iRl anBa Gnh@q&aﬁﬁesgﬁﬁﬁ sifaBR; béBhidaHRdposition

di ssol ution apparatus and a“standard 15 bio-relevant’ dissolution
medi um f osuiteia fiplowl FESIsFatioRhabioavaiRbdity. 1TheARvaililin2eGvg iFtker e ar e

phar maceutical co sitiqgns.containi,ng the ent that retain some of
P maont . teavs SRERY Fan R T S R e 1P ety i 3 A

di scover edugh#ip¥@lorh ahéeraeibidsailabildyie @spdriatiin Aéterdifind\@e Merdpbaicalias
advant ageous_ properties and_ which saol ves one or nore of the problens

associ at edadhive Fencetiptiomatithspite pf achen. ARthdrug releage from the forgyiation aid thay e
di scover ed ya; i TR : C i

i it o o iR 3 HRERIR65) WACTRAG ARG, 18 Bkl libondl Bk
one aspect diupérphlatiomsheuldirdedse abatpuiily albef thedrea{es Aadtoh Bdst 90% of

ol cases o EAGPTOSH - ERE ADSIE: PO DBEhoE RO 2B er ey

phar maceut Lialgstep Biddvhilibilitpt0as eRkaditedueiap tes® kowin thdiat, Ag@Rimple
Accordi ngly, the invention is_a pharmaceutical conposition
conpri si ngUsitgstandardUnitedStates Bhagmagopeigy @JSF) dissefudion apnagapus@nd ¢ gagdard

manni t ol Q5 Rid Al diloRAsh &ea&aﬂncfopaggge%aﬁﬁ%e@qmyﬁ&a&ﬁmﬂim«?@%@).

cal ci um phosphat e anhydrate and tri i ¢ cal cl um phosphate or
m xture thereof;

There are pharmaceutical compositions containing the Agent that retain some of the Agent

and hence reduce its bioavailability.

20 We have now discovered a novel pharmaceutical composition of the Agent that has
advantageous properties and which solves one or more of the problems associated with
formulation of the Agent. In a first aspect we have discovered a pharmaceutical
composition that is suitable for oral administration and that releases substantially all of the
Agent. In one aspect the pharmaceutical composition releases at least 90% of the Agent.

25 In another aspect the pharmaceutical composition releases at least 95% of the Agent. In

yet another aspect the pharmaceutical composition releases at least 97% of the Agent.

Accordingly, the invention is a pharmaceutical composition comprising:

the Agent;



one or nore binders selected from hydroxypropyl cellulose, alginic
aci d, carboxynethyl cellul ose sodi um copovi done and net hyl cel | ul ose
or a m xt uwe 2003ermas ; one or nore disintegrants sel ecregt2dorosmse
sodi um starch glycollate, croscarnell ose sodium and crospovi done or a
m xture thereof; and one or nore |ubricants. 10The filler may be a
"soluble" filler or an "insoluble filler. A 'soluble filler is a
fiIIer that is substantially soluble i"n water at anbi ent tenperature.
An "insoluble" filler is a filler that has |low or slow solubility in

wat er at ambi gl h%fg)fﬁfe?sts'éfe@ted from Ihﬁhnﬁglesc@ﬁﬁ?%basﬁ Pﬁclﬁhﬁ&%ﬁﬁyt i cal
conposi tion contalns at | east one 'sol ubl'e ler selected 15 from

manni t 0I étbwebﬁte(ﬂlbasmplmmbpmhﬁte aﬂmdtmdmmslaemmmmhoaphataﬂm her

aspect ERGeuUt i cal conposition contains one or nore
|nsoluble Iers selected from di basi ¢ cal ci um phosphat e
di hydrate, di @aer morediindersreiorted fora bpdraxmyapybeeBulogsaslginigl dcid, pre- gel | ed

starch an d pérﬁt}xgﬂt%f#glcglml&k k%m Q3 fe m@ mleﬂri}%lgaﬁtltﬂé Qlapﬁnxm@thereof

phar maceut | ca ositlon conta one or soluble" fillers. In
anot her aspecene of mereptmtﬁﬁ@éwieé&ﬁ ﬁ@@rﬁﬁ@ﬁiﬂtstamh shisolladg, srpseanaeliosd| ubl e

filler. tical conposition contains one
insotpxb A RBA lganefohgmettet FRERH nmp

or nore ' ers. In 25another aspect, the pharmaceutica
conposi ti on cadtoat ersmeradubricantsol ubl e’ filler. In one aspect the
pharmaceutical conposition contains one or nore binders. In another
aspect, the pharmaceutical conposition contains one binder.

iﬁﬂﬁégff‘o?ﬁﬁﬁ’%@%%%ﬁw eGP o SaPR Bl T ROR ARG %Zeree 5

t he phar magdiintGal sCBTo BSVdtéraabibied: edniperabRe A ‘SissihiggriaRt is a|ﬂlleﬂiliet
aspect the pharmaceutical conposition contains one or nore
| ubr i cant s has|ipw grdew sglubility dn wates 54 gl tFEREEINE C o conposi tion "
contains one lubricant. In another aspect, the filler is a m xture of
manni tol and di basi ¢ cal ci um phosphat e di hydrat e.

In one aspect, the pharmaceutical composition contains at least one ‘soluble’ filler selected

15 from mamnitol, sorbitol, maltodextrin, maltose and dextrin.

In another aspect, the pharmaceutical composition contains one or more ‘insoluble’ fillers
selected from dibasic calcium phosphate dihydrate, dibasic calcium phosphate anhydrate,
partially pre-gelled starch and tribasic calcium phosphate. '

20
In one aspect the pharmaceutical composition contains one or more ‘seluble’ fillers. In

another aspect, the pharmaceutical composition contains one ‘soluble’ filler.

In one aspect the pharmaceutical composition contains one or more ‘insoluble’ fillers. In

25 another aspect, the pharmaceutical composition contains one ‘insoluble’ filler.

In one aspect the pharmaceutical composition contains one or more binders. In another

aspect, the pharmaceutical composition contains one binder.



10 In one aspect the 'soluble'" filler is selected from mannitol-.and
sorbitol. In another aspect the 'soluble" filler is selected from
manni t ol . wolkmsenmimspect the “insoluble' filler is selpeatsedoohnane
di basi ¢ cal ci um phosphat e di hydrate, dibasic cal ci um phosphate
anhydrate and tribasic cal ci um phosphate. In another aspect the

15" insoluble" filler is selected from,dibasic cal ci um phosphate

di hydrate. In another aspect the binder is selected from

hydr oxypr opyl cel |l ul ose. In one aspect, the disintegrant is

sel ected from sodium starch glycollate and croscarnel | ose 20 sodi um
I n one aspéraene aspeet the phammnacguticak composiiineconiads pregrmpstidisiniegenis.dn
glycollate. Additi cony i | bl.ef ' y be added,
i ncl ude pr &Leva F‘%/}'éntg% plé agﬁﬁcgféé}?{p °§¢1@| &gé}%grﬁ %}thsé} é{ga fl ow
conditioners, antiaciherents or glidants. 25 Qther suitable

| ubricants_and additional excipients which may be used.are desc
in Handbook? wama&%mace‘&fca%wmﬂm@?wﬁ %Hﬂqr%ﬁgﬂ‘i&ﬁ’érlfléa er
Phar macgut Lggls rﬁéfx%hgéehmi coblpBsiddHERhtkind Bk RbAGhd ce of | ndustri al
Phar macy, 2nd Edition, Lachman, Leon, 1976; Pharmaceutical Dosage
Forms: Tablets Volune 1, 2'd Edition, Lieberman, Hebert A, et al

1989, Nodeq PUALIRERYt S BANSL Pl Hekd 120l SRR kgL OPRT T

301979; an REMHGP oIS arrmceuti cal SCI ences, on, 1975.

5 Sui t abl edihsreiecant s i ncl ude, for exanple, magnesi um stear at e,
stearic acid, palmtic acid, calciumstearate, canmauba wax,

hydr ogenat ed vegetable oils, mineral oil, polyethylene glycols and
sodi um St eqf Yl abgebBhatsBiubl’ fillkr BREleAPREh mahM] hidbibRNtn dnsthedspst ed
from magnesi um st earate and sodi um stearyl fumarate. |In another
aspect, t héel sobbled filler 5 selevied deogi manngelear at e. In one aspect, the
phar maceuti cal conposition contains from1l to 50% by weight of the io
Agent. In particular it contains 20 to 45% by wei ght of the Agent. In
anot her as peeaie,aspebigthe Hasonblzefifldr Godelectodrfromidiiasio caldmn @hosphdte dibydtate,0 90%

by weight of filler. In particular, it contains 2Q to 70% by wej ght
01}/ fil |g er . dibasic ca]c?mn phosphate anhydrate and ‘Ll‘lLaS(I:C ca}maum phosphate. In another-aspect tge

bed

15 ‘insoluble’ filler is selected from dibasic calcium phosphate dihydrate.
In another aspect the binder is selected from hydroxypropyl cellulose.

In one aspect, the disintegrant is selected from sodium starch glycollate and croscarmellose

20  sodium. In one aspect, the disintegrant is selected from sodium starch glycollate.

Additional conventional excipients, which may be added, include preservatives, stabilisers,

anti-oxidants, silica flow conditioners, antiadherents or glidants.

25 Other suitable lubricants and additional excipients which may be used are described in
Handbook of Pharmaceutical Excipients, 2™ Edition, American Pharmaceutical
Association; The Theory and Practice of Industrial Pharmacy, 2nd Edition, Lachman,
Leon, 1976; Pharmaceutical Dosage Forms: Tablets Volume 1, 2nd Edition, Lieberman,
Hebert A, et al, 1989; Modern Pharmaceutics, Banker, Gilbert and Rhodes, Christopher T,

30 1979; and Remington’s Pharmaceutical Sciences, 15™ Edition, 1975.



I n anot her aspect, the pharmaceutical conposition contains from 1-70%
by wei ght of "soluble' filler. In particular, it contains 20 to 45%
by wei ght wb20sebwld e’ filler. In another aspect, the peaseroeuiormal
conposition contains from1 to 30% by weight of 'insoluble filler.
In particular it contains 10 to 30% by wei ght of 'insoluble filler.
20 I'n anot her aspect, the pharnmaceutigal conposition contains from 2
to 8% by weight of binder. In particufar, it contains 3 to 6% by

wei ght of bi nder. I n anot her aspect, the pharnmaceuti cal
conposition contains from2 to 6% by weight of 25disintegrant. It

wi |l be appreciated that a particul ar excipient may act as both a

bi nder and_a f{iller, or a bi nder, a f.iller and a.disintegrant.
Typi cal Ly SEbls Attt R St el Seieded B AR
conpri ses, cdldim ¥@B) camabit) v, 1BAetatedeegibledils] Mie@DOID polyéthdene WO
2008/ 024045PCT/ SE2007/ 000736 6 Typically one or nore |ubricants wll
be present l¢plsand spdivm stegybfumarago, and eéspecially 0.5 to 1% by

wei ght. (I n another aspect the invention relates to a pharmaceuti cal
conposition conprising the Agent, nmannitol, dibasic cal ci um phosphate
di hydr at e, Inhopd rspxstpthe wpticant is aélented, frogoud gmasivn atearhteghg sasliunastearglnd one

or nore lubricants. élln anott er. asglir-%ct the.i nvtegrttieon relates to a

phar maceut FateciﬂﬁS‘S T PSR AR KPR ASEHF® n an anount of 20
to 45% by weight; io mannitol in an amount of 20 to 45% by wei ght;

di basi ¢ cal ci um phosphate di hydrate in an amunt of 10 to, 30%Db

wei ght ;  hylrasg pipeeps parmagentical Gompasitiopreptams fpmd tp 306dy W‘&ké?%h%/ :
sodi um st akg&t_ )b%ﬁfgfi‘ltmeit bdhtAR 2?@;845;/5 ?}o@%i ntlo® tHe%Rdeyr. Wei ght . and one or

nore lubricdnts i'n an anount o 0 3% by weight.

In another aspect, the pharmaceutical composition contains from 1 to 90% by weight of

filler. In particular, it contains 20 to 70% by weight of filler.

15 In another aspect, the pharmaceutical composition contains from 1-70% by weight of

‘soluble’ filler. In particular, it contains 20 to 45% by weight of ‘soluble’ filler.

In another aspect, the pharmaceutical composition contains from 1 to 30% by weight of
‘insoluble’ filler. In particular it contains 10 to 30% by weight of ‘insoluble’ filler.

20
In another aspect, the pharmaceutical composition contains from 2 to 8% by weight of

binder. In particular, it contains 3 to 6% by weight of binder.

In another aspect, the pharmaceutical composition contains from 2 to 6% by weight of

25 disintegrant.

It will be appreciated that a particular excipient may act as both a binder and a filler, or as a
binder, a filler and a disintegrant. Typically the combined amount of filler, binder and
disintegrant comprises, for example, 50 to 90% by weight of the composition.

30



15 1t is desirable that the physical properties of these conpositions.
are stable on storage, as changes in for instance, disintegration

ti mes, di swohousfoe4s ates or tabl et hardness anong ot herpgTGER0HDT0eHR!
product performance. It is possible that decreases in dissolution
rate on storage under International Council for Harnonisation of
Techni cal Requirenents for 20 Registration of Pharnmaceuticals for
Human Use (I CH) stability testing conditions, used to assign product
shelf life, can reduce the bioavailability of the Agent. Physical
property stability can be nmeasured by USP net hodol ogi es for

di si nt egr alyrieelly owee nearelluliiieants witlibe preseatinian gmo®s 015 tp § Yol exgl espeiolally A at

t he conposkﬁ@p S ahs chem cally stable as degradati on by oxidation
hydr ol ysi s, "SONBr Fsat i on, phot ol ysis, polynerisation or any other
met hod of degradation, either as a result of mxing with excipients
or by any other nethod, could |lead to a reduction in bioavailability.
Chemi cal ~ siimptberagpectine pention selatento g phaymagruticahpuupogitign pqmprising the

i ndi cat kng Ak QRLRI! BPlcCa R s fhde dﬁg&%{emgm&ggﬁ@ﬁéﬁ%gé Q8¥ium
products (see Aulton ME, WD 2008/024045PCT/ SE2007/000736 7

Phar maceut #tersh glyceilate 8od eneous mgfie bdcage. For m Desi gn, 2nd Edition, 2002,
Churchill Livingstone.). In another aspect we have di scovered a
pharmaceutical conposition that is suitable for oral admnistration

t hat r el eakesotheraspearthé flvEntioflrdlated to b Prardgenticabsngosisiocatgsisihaithe
stability profjle. In one aspect the invention relates to a

phar maceut {83 N3G APYURLOf SR tAPEnB ¥HsHsy wet granul ation. 10

G anul a1 ORadrSoBin B 266&S o220 Wakah, g;eggmry particles (powders) are
made to adhere to formlarger, nultiparticulate entities called

granul es. dbainslsiunophospheiradiliygiratoimae proeust of 10de 30%iby iwsightir y ni xi ng of
t he pomderg)%f%p%gﬂ&@ﬁﬁe %%n.tag%nt%fg %@g@égl Igtor m di stribution of

[
i ngredi ent e mx 1s achieve AAUT ati on met hods can be
di vi ded i nodivindarch glycolate in an amount of 2 to 6% by weight; and

one or more lubricants in an amount of 0.5 to 3% by weight.

It is desirable that the physical properties of these compositions are stable on storage, as
changes in for instance, disintegration times, dissolution rates or tablet hardness among
others can affect product performance. It is possible that decreases in dissolution rate on
storage under International Council for Harmonisation of Technical Requirements for

20 Registration of Pharmaceuticals for Human Use (ICH) stability testing conditions, used to
assign product shelf life, can reduce the bioavailability of the Agent. Physical property
stability can be measured by USP methodologies for disintegration times and dissolution

testing.

25 Itis desirable that the compositions are chemically stable as degradation by oxidation,
hydrolysis, isomerisatior}, photolysis, polymerisation or any other method of degradation,
either as a result of mixing with excipients or by any other method, could lead to a
reduction in bioavailability. Chemical stability can be measured by a suitable, stability

indicating chromatographic method for determining degradation products (see Aulton ME,



15 types, wet granul ation nmethods that utilize a liquid to formthe
granul es and dry nethods that do not. In dry granul ation nethods,
primary powmdedosparoti cl es are aggregated under pressure PCIISE2007/000736
conpaction). There are two nmain processes: a large tablet (also known
as a slug) is 20 produced with a heavy duty tablet press or the
powder particles are conpressed betmezn two rollers to produce a
sheet or 'ribbon' of material (process known as roller conpaction).
In both cases, the conpacted material is mlled using a suitable
mlling technique to produce granular material. The granules can then
be conpr esBledniceutics stThadeientetofPbeige PorexBesign, P Bditiers 2002 Chtrshill 25 Wt
granul atiop, i nvol ves massing the primary powder particles using a
granulatinngﬁﬂﬁﬁ:'The fluid contains a solvent, which can be renpved
by drying, and is non-toxic. The granulating fluid can be used al one
or nore ty&ically with a binding agent (binder) to ensure article
adhesi on i 1 apefber@sReckvabave dispqygicd g Phyeateytiehsprmesition bat is gnitable foywel em
as a .30f bi m%stﬁfﬁl)ﬁmaﬁﬁleg&§ s&%ﬁﬁa@{r al \?ﬁh@?\ L 200 alditbidbaBfiny2S drY
material mxed wth the primary powder pParticles. ere aré three
mai n typesprofilewet granul ator, shear granul ators (such as planetary

m xers), high shear m xer granul ators (such as Fi el der or Diosna) and
Fluid Bed Granualtors (such as Aeromatic or Gatt). 5 In another
aspect we haveagesRMmai@torreRhs i BSRtHhdceacalcompestidnipidpaRi epeed by a
wet granul ation process that is suitable for oral adm nistration that
rel eases s&E@ﬂ%ﬁ@ially all of the Agent and a desirable stability
profile, I n anot her aspect the invention relates to a
pharmaceutical conposition prepared by a wet 10 granul ati on process
conpr i si ngGtahdatigans propess by wbich pambxy particlealpovders)plrospleds edbdichiy &rmt e,

hydr oxypr opyl cel | ul os sodi um.st ar c | ycollate and one or e

b | ot e g Efter SRR 1R Betlem, i@ o Bfly §Pigm ol et

phar maceut jngRl dr¢ aiFIAg bt thopovwleRdangelidays sbilgha SiBAmifeeE dighidmidnalfi on. 15
H gh shear wet granulation is a process that involves intensive dry
m xi ng of Bejedignty hygigh dheaniy icpchigrrdeGrarationdesthads randre didedintatvag
fluid, [ r i ok . FNg
i d' chnt SPs e sl bBGad RABANRT 103 AR HE kel AP o

i ncl ude a thamidewt. ensuring particle adhesion (binders nmay al so be
added dry as powders to 20 the bulk of the fornulation to be

granul ated). Granul es possess mj or advantages conpared to powders,

whi ch t heymakeprafiae esbtals, pAmbh S gowdepaftiz el ¢ agerédatid updd pREIuEGr
reduced risk of segregation, increased hono eneit3{(.8 (I'nformation
t aken fr onfOmPRELioR)- MEreTeng PreeadR Progesses: arlgrge gblebialse XaeWpsaiiig) BSor m

Design, ;2 nﬁ{'omiﬂ #ARa hgaQQ %utygi)'rlart Elt@'sg dr tﬁeipﬁtvﬁgﬁytaﬂl@facs are %g’mpressed between

two rollers to produce a sheet or ‘ribbon’ of material (process known as roller compaction).
In both cases, the compacted material is milled using a suitable milling technique to
produce granular material. The granules can then be compressed in a standard tablet press
to produce tablets.

25
Wet granulation involves massing the primary powder particles using a granulating fluid. -
The fluid contains a solvent, which can be removed by drying, and is non-toxic. The
granulating fluid can be used alone or more typically with a binding agent (binder) to
ensure article adhesion in the dry state. Binding agents can be added to the system as a

30 binder solution (as part of the granulating fluid) or as dry material mixed with the primary



In one aspect the pharmaceutical conposition is in a solid dosage
form such as a tablet or capsule. In another aspect the

phar maceutwoabosmommposition is in the formof a tablet. pcysEBoaoatier
aspect the invention relates to a pharnmaceutical conposition prepared
by a high shear wet granul ati on process conprising the Agent,
manni t ol , di basic cal ci um phosphat e d%hydrate,

hydr oxypr opyl cel | ul ose, sodium starch™gl ycoll ate and one or nore

| ubricants. 5 The Agent exists in an anorphous formand in four
different substantially crystalline fornms (see International Patent
Appl i cat i opowilenreticlRCThSEQ L thrt2 88in(tymeb bf wa tzraonlatory sher SMBUA6B ZR6R 3s) .

I n anot her aspect .the..nventian relates to, a r maceut i.cal .
Cormoost 11 oR A A AN BT 8 e o it o B RGR Ra) i Fluid Bed
crystal | i ngran@dlidts (huieh hh A¥RhafidIsidigk). aspect the invention relates to a
pharmaceutical conposition conprising the Agent substantially as

Pol ymorph I1. In yet another aspect the invention relates to a

har maceut | iLi S| : L S
ol yror gh [ GRREEE LA ORI R G At R pRB by Yt
parti cul ar giamtlgioe ptocess that gepitfbler fororalmimanistntion thgededsescsubsbtidilnahdfs

set out hereinafter in.the acco ing Exanple. It wll be
appreciate@eﬁﬁﬁvaﬁ%ﬁﬂ$F§£?ﬁ%%@yggﬂﬂ%e wet granul ation techniques,
i ncluding the 20 order of addition of the conmponents and their

screeni ng and blendin% prior to conpression_into tablets, nmay be
carri ed oulnaneberagpashihe mvpntioncelapses a Raarmageytitahcqmpostien piepared by 4V ther

aspect of i Ak ri : L Of i

phar mcut PaSyiof Bk B GRINR: REE e Rl il ol RSt 1.
250ne or nbydeoxfyplobyradlubet, sedied starch glyneliute dand lope wondye tubticantsal t odext ri n,
mal t ose and dextrin dibasic cal cium phosphate di hydrate, dibasic

cal ci um phosphate anhydrate, partially pre-gelled starch and tri basic

cal ci um phasdab@bcsgict @e Hvsittion elithard @ @harmacenfEhe coMipodibE plepAretEs shigh
sel ected from hydroxyl propyl cellul ose, hydroxyl propyl

net hyl cel | shegreest gpyptiine aci d, car boxymet hyl cel | ul ose sodi um
copovi dgne and 30 nethylcellulose or a mxture thereof;

High shear wet granulation is a process that involves intensive dry mixing of primary
powders and subsequent addition of granulating fluid, which results in the formation of
granules. The granulating fluid contains a volatile solvent (usually water) and may also
include a binder; ensuring particle adhesion (binders may also be added dry as powders to
20 the bulk of the formulation to be granulated). Granules possess major advantages
compared to powders, which they are composed of, in terms of improved flow properties,
reduced risk of segregation, increased homogeneity. (Information taken from Aulton ME,
Pharmaceutics — The Science of Dosage Form Design, 2" Edition, 2002, Churchill
Livingstone.)
25
In one aspect the pharmaceutical composition is in a solid dosage form, such as a tablet or

capsule. In another aspect the pharmaceutical composition is in the form of a tablet.



10 one or nore disintegrants selected from sodi um starch
gl ycol | ate, croscarnell ose sodi um and crospovi done or a m xture

t her eof ;

awad 20080249085 nore | ubricants. s The fol | ow ng plrarrsEc@®ovcEHl

conposition is intended to illustrate the invention. Exanple 1
Ingredient Quantity per unit dose Unit dose (nmg) Quantity (%W w or
w'v) The Agent 90.00 30.00 Mannitol 126.00 42.00 Dibasic cal cium
phosphat e di hydrate 63. 00
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In another aspect the invention relates to a pharmaceutical composition prepared by a high
shear wet granulation process comprising the Agent, mannitol, dibasic calcium phosphate

dihydrate, hydroxypropylcellulose, sodium starch glycollate and one or more lubricants.

The Agent exists in an amorphous form and in four different substantially crystalline forms
(see International Patent Application number PCT/SE01/01239 (publication number
WO001/62262)). In another aspect the invention relates to a pharmaceutical composition as

hereinabove define in which the Agent is in a crystalline form.

In yet another aspect the invention relates to a pharmaceutical composition comprising the

Agent substantially as Polymorph IL

In yet another aspect the invention relates to a pharmaceutical composition comprising the

Agent substantially as Polymorph III.

Compositions of the invention, which are of particular interest include, for example, the

specific embodiments set out hereinafter in the accompanying Example.

It will be appreciated that modifications of the wet granulation techniques, including the
order of addition of the components and their screening and blending prior to compression

into tablets, may be carried out according to principles well known in the art.

A further aspect of the present invention comprises a method of preparing a
pharmaceutical composition, which comprises admixing the Agent with:

one or more fillers selected from mannitol, sorbitol, maltodextrin, maltose and dextrin
dibasic calcium phosphate dihydrate, dibasic calcium phosphate anhydrate, partially pre-
gelled starch and tribasic calcium phosphate or a mixture thereof;

one or more binders selected from hydroxyl propyl cellulose, hydroxyl propyl
methylcellulose, alginic acid, carboxymethylcellulose sodium, copovidone and

methylcel]uloée or a mixture thereof:



21. 00 Hydroxypropyl cellulose 9.00 3.00 Sodium starch glycollate 9.00
3.00 Magnesium stearate 3.00 1.00 Core tablet weight 300.000 100.00

I 0 A hi gh wbeaos/oaas gr anul ator (Fielder GPI with | OL bedr)SEams/oessd
to dry mx the Agent, mannitol, dibasic cal cium phosphate di hydrate,
hydr oxypr opyl cellul ose and sodium starch glycolate in anbunts to
give 2.5 kg of total formulation, for;§ mnutes. Water was added via
a pressure pot at approxinmately 509/ mn to approx. 25% w w. The total
m xing tinme was approximately 10 minutes. 15 The fluid bed was dried

using a Jattg readm& tpsevec@a Q9 Gbditue FRAM b krodchEmelibie
resul ting granul e was &gro Com | 197, the mlled granul es
wer e bl endé‘lﬂ'%?’ﬁl‘?i‘hs@ﬂ‘é@qnﬁﬁf%fné‘é‘i% e8hd tabl ets were conpressed from

t he bl end. and one or more lubricants.

s The following pharmaceutical composition is intended to illustrate the invention.

Example 1

Ingredient Quantity per unit dose Quantity
Unit dose (mg) (%ow/w or wiv)

The Agent 90.00 30.00
Mannito} 126.00 ) 42.00
Dibasic calcium 63.00 21.00
phosphate dihydrate
Hydroxypropyl 9.00 3.00
cellulose
Sodium starch 9.00 3.00
glycollate |
Magnesium stearate 3.00 1.00
Core tablet weight 300.000 : 100.00

10 A high shear wet granulator (Fielder GP1 with 10L bowl) was used to dry mix the Agent,
mannitol, dibasic calcium phosphate dihydrate, hydroxypropyl cellulose and sodium starch
glycolate in amounts to give 2.5 kg of total formulation, for 4 minutes. Water was added
via a pressure pot at approximately 50g/min to approx. 25% w/w. The total mixing time
was approximately 10 minutes.

15
The fluid bed was dried using a Glatt GPCG1 at 60°C to a product temperature of 42°C.
The resulting granule was milled by Quadro Comil 197, the milled granules were blended

with magnesium stearate and tablets were compressed from the blend.



11 Cdains 4. A pharnmaceuti cal corrpos1i1ti on conpri si ng: {1S-[ 1a,
2a, 3]3

(18*,2R*),5[3]}-3-(7-{[2-(3, 4-di fl uor ophenyl ) cycl opr opyl | am nol - 5-
(propyl€laimy - 3H 1, 2, 3-triazol o[ 4, 5-d] pyri m di n-3-y1) - 5- (2- hydr oxyet ho
xy)cycl opentane-1,2- diol; a filler which is a mxture of mannitol
and di basi ¢ cal ci um phosphate Mhydrate; a binder which is

hydr oxybr opyhameicbuticab@mmpasidbs corhgipimpat whi ch is sodi um starch

domposi 11 on Be1erens 0838 kP S Sahe R Earipr e leorad

from We(gﬂ@gltm)-slt{qax Roreazaldil, mgﬂyumlﬁheaﬂys -(3-Hp@bRfethoxyRyclépentane-1,2-
~-pharmaceut|cal nposi tion- as- def.i-ned.-i n-cl-ai-ml.or- Z-Wnereln{ls-[la..
2; 313 diglge ﬁgp@c\ymgl} ijjamixfirg of mannitol and dibasic calctum phosphate dihydrate; a binder

[ 2- (3, Axglich Is &R?ﬁ?t@n?fﬁ)cﬁﬂﬂbﬁgé Qﬁiﬁ%é k Qifch Ps fLﬁ’rpMHcH Folo@f‘é é('nd%ng gt

triazol of 4, 5 din-3-yl) (Z- hydroxyet hoxy) cyc pent ane- 1, 2-di
ol is gne@émhncamts an anount of 20 to 45% by wei ght.

pharmaceutical conposition as defined in any one of cI a| n 1 to 3
wherein the filler is present in an anount of 20 to 70% by wei ght.

5. A phar vapkdtinacalical compssitionoss dafinadidh clairal 1iwhezeirythe vbrivintdd sleoted froho
4 wherein the binder resent .in an anmount of 3 to 6% by wei ght.

6. A pHaPSRENBESIRLEFe %’?ﬁg’gp’tsﬂwlaﬁé‘n%‘@ﬁ ned in any one of clainms 1 to
S wherein the disintegrant is present in an amount of 2 to 6% by
weight. 7. A pharmaceutical conposition as defined in any one of

ol aims % thPerEREREr) OO IR 35 Hped ig clgim deind whereld 1t 9 0.5 to
1% b * ] :
Lo by asshie s afT RIAITRARML ALy ARIRGSHIRRIAS-Slahbietio) sreny sone

S*, 2R*)trigagdy#,53d]prirpidin-3- 31)45- “hydoyeibhenigycjappateam | Bsijol] preseit isag pr op

yIth| o)#gﬁg 1?] o
tr| azol %Q#SA el§.hy1) 5- (2- hydr oxyet hoxy) cycl opent ane- 1, 2- di
is substantially present in the formof Polymorph 12 9. A

322[. g:a(r:] ut Cﬁl C%T;goailc%}n%gsn?osn a(tjsec{ehn n Ialrlly gne}/ of%?mms C{% %Vll‘lgtréinl[hé loﬂle?r is

(1s*, 2F§r):se5t1ﬁ]ah~aﬁmﬁﬂrdf[23w%%wlv&dlgmrOphenyl) cycl opropyll am no} - 5- (pr
opylthio)-3H1, 2, 3-

tr| azol o[ 4, 5-d] pyri m di n-3-y1)-5-(2-hydroxyet hoxy) cycl opent ane- 1, 2-di
I's sgbsg ?H&frhﬁ!:éu‘!ﬁcﬂrc%ﬁ@ﬂ&tiél{'astdéﬁné@iﬁrﬁh?f)néa & TR RHo 4 Werefh the binder is

phar nmaceut i osition as defined in claim!l COI’TpI’I Si ng.
present in an alnount of 3 to 6% by weight.

6. A pharmaceutical composition as defined in any one of claims 1 to 5 wherein the

disintegrant is present in an amount of 2 to 6% by weight.

7. A pharmaceutical composition as defined in any one of claims 1 to 6 wherein the lubricant

is present in an amount of 0.5 to 1% by weight.

8. A pharmaceutical composition as defined in any one of claims 1 to 7 wherein{15-[1a, 2a,
3P (18%,2R*),5B]}-3-(7-{[2-(3,4-diftuorophenyl)cyclopropylJamino}-5-(propylthic)-3H-1,2,3-
triazolo[4,5-d)pyrimidin-3-yl)-5-(2-hydroxyethoxy)cyclopentane-1,2-diol is substantially
];)resent in the form of Polymorph II.



{1S-[1a, 2a, 3p y
(1S*,2R*),5[3]}-3-(7-{[2-(3,4-difl uor&phenyecycl opr opyl i am no} - 5-
(propylthio)-3H1,2,3-triazol o[ 4, 5- d]pyrim’din 3-y1)-5-(2-hydroxyet ho

xy) cycl @pe@bﬁﬁﬁaéeu%cal%@bogmom d%ﬁﬂﬁm] lﬁ@oﬁ%llﬁgglégvgﬂﬁcggis g, 20,

manni tol in an anount 20 to 45%

Ehgs phai[ia(lﬂf‘,ﬁmﬂ),iﬁ]L}e—3r(ﬁ~{@(%;Muﬂior@heﬂ;ﬂ))cy@olﬁﬁ%%]aﬁmﬁpgt;tropylﬂnogl -3H-1,2,3-

ydr oxy ul ose in_an anount 0 wej sodi.um
starch ‘5%6@%64 @m’fﬁnﬁlﬂﬂ ~sibuht2-Bydroxyp 0@3&%&%\@%! 2ditlcrs swestegallior o

| ubri canbsnt !E'PBI 9{ g@ﬂi to 3% by weight. 11. A pharmaceuti cal
conposition as e one of clainms 1 to 10, which has been

prepared by a wet gr anul at I on process. 12. A pharnaceuti cal
conposi 10. ok peandedutioddompositioh srdefindd ialchimg 1 to 11, which has been
pr epar ed bpy Sa hi gh shear wet granul ation process.
{18-{1a, 2e, 3B (15*,2R*),5B]}-3-(7-{[2~(3.4-difluorophenyi)cyclopropyl]amino}-5-
~ (propylthio)-3H-1,2,3-triazolo[4,5-d]pyrimidin-3-yl)-5-(2-hydroxyethoxy)cyclopentane-1,2-
diol in an amount of 20 to 45% by weight;
mannitol in an amount of 20 to 45% by weight;
dibasic calcium phosphate dihydrate in an amount of 10 to 30% by weight;
hydroxypropylcellulose in an amount of 3 to 6% by weight;

sodium starch glycolate in an amount of 2 to 6% by weight; and

one or more lubricants in an amount of 0.5 to 3% by weight.

11. A pharmaceutical composition as defined in any one of claims 1 to 10, which has been

prepared by a wet granulation process.

12. A pharmaceutical composition as defined in any one of claims 1 to 11, which has been
prepared by a high shear wet granulation process.



