APl XABAN FORMULATI ONS FI ELD OF THE | NVENTI ON [ 0001] This invention rel ates
t o api xaban pharmaceutical formul ations conprising 5crystalline apixaban
parti cl eswbavim@é4rsmaxi mum si ze cutoff; and met hods of weeirng2atheng994 or
exanple, for the treatnent and/or prophylaxis of thronboenbolic disorders.
BACKGROUND COF THE | NVENTI ON [ 0002] Api xaban is a known conpound havi ng the
structure: 100wk [0003] The chem cal nane for apixaban is

4,5,6, 7-t et rahydro- 1- (4

nmet hoxyphenyl) - 7- oxo- 6- [ 4- ( 2- oxPDfA%‘f\B}eFrOWULrA)TI enyl] 1H pyrazol o [ 3, 4-
c] pyri di ne- 3-car boxam de (CAS nane) or

1- (4- met hoxyp f) 0xo0- 1-
pi peri di nyl )pﬁgﬂﬁ Fﬁ@@“&ﬁ@@hydro 1H pyrazol o 3, 4-c] pyri di ne- 3- car boxa

mde 15 (1 UPAfooare) Th[sQﬁkQﬂh&ptd@@é@@@aplﬁabdh pledrasedtidan fdemBlatiblatcompridiag

6, 967, 208 (based ? Application Serial No. 10/245, 122 fil ed Septenber
17, 2002) whichtalige ﬁw@taﬂ p?lﬂe’@? NG RLRUmsE cRiREeandmstheds ohbfiRet y,  has
utility as a hagl @r eX@nplBbbtht REatmenGndl/Sr }Q@%}H}@ax‘ijﬁif%r@ﬂﬁgexﬁ%hc Qfsddders.

adm nistration in a variety of indications that require the use 20of an
antithronbotic agent. [0005] The aqueous solubility (40 pg/n at al

physi ol ogi cal pfdik @kOBRIDGPFHESNIGSEHSN hat the tablets with less than 10
ng api xaban (dose/solubility ratio = 250 nl) should not denonstrate

di ssol uti on r &082] i niAredbabiserpewe porapavoehalingsde siriconerate |imitations are
only expected when the dose/sqhw@bllty ratio is greater than 250 niL.
25Based on this dose and sol ubil i sideration, the particle size of the
conmpound should not be critical f f| ChIeVI 0 CGDSIStent pl asma profil es,
according to the prediction based ' '< ceutics Cassification
System (BCS; Am don, G L. et al. search, 12: 413-420
(1995)). However, it was determ - that f | ati ons that were nade
using a wet granul ation process as. well as those using large particles of
api xaban drug substance resulted in | ess than optiml exposures, which can
present quélity control challenges®™ SUMVARY OF THE | NVENTI ON

[ 0006] Sur pri sijgw@By aMeun@maﬁ%mslw,apktbam& beenckayad-tpat conpositions
for tablets conprising xaban Partl cl es havi ngila D90 (90% of

the vol une) | &SRR nﬁbgweﬁdﬂ@om TinipgadingDebsaxii-d Hanrazolol3dvo di ssol uti on

in humans (at cplyvigne3Qgivexshil @&@ﬁﬁn QR Mk -SleBidl HlRoBd- (SRS St ent
Factor Xa inhi g’?tl on thatX e( eade)to f:(on5| stéﬁfgﬂ?n t(t)tef[apgeutl c effect.

Consi st ent expipstidisyhrhepd}- f‘,ﬁéd7 @ga}tm&t”ﬂﬂﬁé’ﬁa@lpﬁ A¢lppidingbsybexamidin t abl et s
is simlanstoqic i @ solution and not affected by the differences in

di ssol ution rat es. The conpositions were prepared using a dry granul ation
process. AccolM0Ahl y Apixaban isvlisalosasiin br\PattaNe ofted 268 teerd adl-Sconposi ti on

TSt Pan about B3P HAER SRR NKE IR PRE Al e [ BT Bk SN 2
phar maceut i calincprrectaigtyabfeendi inuemltn@ty, bamrtliltyras aIPtactprsXpméfbapr, eud fshat t he

et FEE b r TR PSP SRR BB, |
di anet er 12@ss of hamtizhrepbeticfaged. di aneter D. Thus a D90 of 89 gm means t hat

90% of the vol of .particles. in.an 20 api n c osi.ti an have a

di amoter | css IHU0SH s RaiueBtroHPTHE ComBl af AP o ER S ShrdS, 2ed for
use in the in\seggte'st@manﬁe [290Qtd weigsletsithan mnmplmﬁ(metﬂmbyatmﬂzdoess t han
50 m even m)r D90 | ess, than nost Breferabl D90

ab
Pess than 26 P IShd BB gl Bl Ut bt sice BhSaiion Fad

llmltattons are only expected when the dose/solubility ratio is greater than 250 mL.

Ph

25 Based on this dose and solubility consideration, the particle size of the compound
should not be critical for achieving consistent plasma profiles, according to the
prediction based on the Biopharmaceutics Classification System (BCS; Amidon, G. L.
et al., Pharmaceutical Research, 12: 413-420 (1995)). However, it was determined
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and in the clainms refer to particle sizes were determ ned using a |aser
| ight scattering 25techni que. [0008] The invention further provides the
phar macewpDcal/wetrgosi ti on further conprising a surfact aot/dSe@amiogs2b% to 2%
by wei ght, preferably from1%to 2% by weight. As regards the surfactant,
it is generally used to aid in wetting of a hydrophobic drug in a tablet
formulation to ensure efficient dissolution of the drug, 30for exanple,
sodi um | auryl I.f ate.. sadi um st ear at e, | ysor pate 80 and ,pol oxaners,
et or ably. SodiniTuigR BT BER Gta i Yo RhsahEn S0 PS55854
[ 0009] The i nvaesing targd paitidiarof ppiratad @sugasub®inte ekstiogd ih hes thaeaptipmt or
prophyl axi s of thronbgenbolic disorders, rising admnistering to a
patient in neSdPHICE YR BAISSENAUYRY 5?’5rﬁﬁ§]rgﬁ??g§s'a t herapeutical Iy
effective anount of a conposition conprising crystalline apixaban particles
havi ng a D90 ?ﬁlual tQ aor |l ess than about 89 5m as neasured by | aser I|ight

a

S I\QMWQEJQEW:%N?%%M able carrier. [0010] The present

scattering,

invention al sqo@epVi dRsprRifdlyardWABYeALAION: PisBe&SSulPhattofPadiiide f&
conposi tion conprising crystalline apixaban particles having a D90 equal to
or | ess than AWt cawrisingipieadig anixabgn pargeles havite: a DeatO0%rafilep, vodimer) a

phar maceuti cal ly accept.able carrigr. 10[0011].The. fornul.ati ons of this
i nvention are 1%%9’6?&%26888%5 (Blgﬁalﬁ d:t,o CPW%?QQF%IYa? 815530?%’8%:@%%36\%&1? they | ead
t 0 consi st ent phusigibgit pHY,iheacedt SiSislehit dxposureTdne commigtdit Fastori X ighibiioh $Hang i n
this respect, h er, in that exposures are variable eve hough api xaban
has adequat’e dﬂﬂi%ééo B ‘P)}he{gﬁ’ﬁ't‘“‘i/ﬁffflcﬁ %“F‘BW&%BOSH’E%@g‘ftlﬁ‘egf‘%@@l ve
rapi dly. That vilgre i8R@voMIBbSreEKae edblc is SilikF ioQRat Fidiea Jollition afd K@ atbaéd has
high solubility 15(as defined by the Biopharnmaceutical C assification
System) woul d Bdke GHeeRTS fredisspltiomEtsar s ompogtions ware PReRCGYA1SA 4V ngl y been
found, howevergarubgbn %rl?bgegsﬁf%(&bﬁilir%lﬁ ki%8n¢ifbn hOPAES SpiARhaRRRA] absor ption

m

rate i s about a D90 o m Thus ‘api xaban can be = fornulated in a
conposi ti on h&YMALPIECOEPHFAS Py sipling pikebag pardclgs havingdy Woogaud 0 et lpsn

process, t.Q achi eye d naintain.relativel i ne rticles to facilitate
consi st entlgi n(%vefnval O%%Ei“gs%slnflﬁai&gﬁq B’( lﬁléqé']gﬁh%%éerrlgggféﬂ\?g’ "B\d(ﬁ‘avai | abiltiy study
wher e vari ous papimcabaicalfycacoapitaid dilgntwe carien &lisiplefered that thaapidetaer m ned t hat

f | ati d ' t. | ati [ted in |
exposur es comgArEl> e RAMRRRBSE PR B Y RReaEnR Ut rgiedin g

process. Addi tph GRahk drat XSRSy IR YRS hq%&ediarﬂéc&tlieéﬁ'tﬁa% agsggégﬁ&lf 89 m

25had | ower exposures conpared to tablets nmade using the sa rocess but
with particl e ddnreger@. TB8Oa Df) FB9mm hoara tidit 90 ofithelvaluheof padclesis,anwat er i s
not used during manufacturing to devel op %r anul es cont ai ni ng api xaban and
the exci piZdnt $PXperyramReTitieN e 8 diamsice fnseihay e Bmt hi s i nvention, when

di ssol ution tgqe§eefl | Mrn¢iridgR oPPSHEAE 3DErEXREDPl} udeh tHe Gl eRMbTY D%%i%%é)! ution
criteria. That is, the forrmulation exhibits 30 dissolution properties such
t hat, when an themB9nim,afort treferitigDglasswhdnet pnt, @ ver Motelpesfeiably dog &04 thess Wi t hi n
30 mnutes. Usually the test result is established as an average for a

pr e- det er mi nedOmihised mest perderapis Dop desgythan 23 pmetlhe pagtighestizes stipula flons, or
ot her dosage fagcril the %uaslr!:%r t6 allhc?e sqi g%v%lreu e.%eoni te ﬁt'ni 31 t%gi Eal %ty 'ﬁerfor med
in an aqueous “hedi B°BAFPErTEd R P15 Pange TR Ug3 B IEPVEH T HE ¢ he
gastroi nt &s$t i nahnignact and controlled at 37 C (1C), together maintaining a

physi |l ogi cal r ance. .It i.s noted that if the dosage for.m bei tested is
Y abl oty BB 5" i dpenti B pec i s phogps A EreST Rt cor t he
di ssol ution rabmpading Heurtaslahetsm 0.D6% ta TPl wathidbreRabWefbnpiotabagbycan be
determ ned conventionally, q‘y HPLC, as, hereinhafter described. The

di ssol ution (&t fpyeerds thejsurferiant| iy generaly dissd g ain yefingiof ¢y cont r ol

tool, and nor eypiophsiaduy i HableLBhkiladdito Bh@logiisiadt dkaMiondr tRedrhgr mance of
the tablet, where invivoinvitro relationships (IVIVR are established.

10[ 0014] TRE t dPrsxemalet sodjuasiaunybsudfate, sadiynhgiearatenalysenbaty 38 apdpelpamepar ti cl es
whet her the paydeabi§Sodiih$urpisi@iy, or are agglomerated. Thus, a conposition
conprising particul ate api xaban may contain aggl onerates that are well
beyond the size |limt of about 89 um specified herein. However, if the nean
size of the primary drug substance particles (i.e., apixaban) conprising

t he aggl onerate are | ess than about 89 5 umindividually, then the
agglonerate itself is considered to satisfy the particle size constraints
defined herein and the conposition is within the scope of the invention.

[ 0015] Reference to api xaban particles having "a nean particle size"
(herein al so used interchangeably with "VMD' for "volune nmean di aneter")
equal to or less than a given dianeter or being within a given particle

si ze range neans that the average of 20all apixaban particles in the sanple
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25[ 0016] " Bi oequi val ent" as enpl oyed herein neans that if a dosage formis
tested in a crossover study (usually conprising a cohort of at |east 10 or
nor e humawo=0hywe478) , t he average Area under the Curve PAUDS2@n@239941t he
Cmax for each crossover group is at |east 80A) of the (correspondi ng) nmean
AUC and/ or Cmax observed when the same cohort of subjects is dosed with an
equi val ent fornul ation 30and that fornulation differs only in that the

api xaban has fer F 1 i ] i r 30 to
3 m he 30 AR ;e tRRid etk Rt bibiba it Do RE P IIBIERT 50, Loy
di fferent for withatmizembobandibedasrpapesng Alidsiserieg Pl afasiemfin sed whisuch
concent rat{ on ol apl k363, aleng e, 0Ll DG Yodith 8o BGRIARE, LI e For the
absci ssa (X-axI's). erear y, "t SRFANGeE of f)&oréﬁ SEM hunber of

val ues taken fcomprishd criyfdliscdpiedhspdrticles iaaing @y, el toadrilan tran db@it 89

t herefore, nean val ues averaged over the entire test popul ation. C. sub.nmax,
t he observéd meExdsaesyred by bﬁ%ﬂlgbtfscgt@rlaaﬂané@@hars@em@eﬂg/raa@qp@ﬁle@mr&pi xaban
(Y-axis) vers { me Xl oSt 1 : e of
Aco. e 2ol oo auy Bl e Bidn APPSR By B e PRS0
in the art. Thsompesitinn amprising crydielide hpixatiap perticlenhayinger Patequal ta erles as a
conposi tion conpriSi crystalli i xapan particles havin mean
partiel e of 2o bauad uitasideireh iy Al SRR BeRE e Gy S Rettur ety Vel ver n

| i ght scatteripg@ptaBlRe@aiedOphar maceutically acceptable carrier, said
conposition exhi gi ting a nmean AUC and/or nmean Cmax which are at | east 80%
of the corlPesp¥Hdl ng Thedermalationnfithis invartionass avantagenpohacaiedyenclibabosi ti on
equi val ent t hebRl Abdve; ey lehdltol BhiTRehu s InPiieNdiSsoRRh OYRinddifioh fle anmount  of
api xaban) but havi ng an api xaban nean particle size of 30 m Use of the
term "AUC' foruiptisipdiebisaespedii hoverareintthal sxpospies ars vatiabieswpe hongh est i ng

W thin a cohoryg,; : j itions
tested, incl uglblr)l(%atn htgs ch;eﬁ gﬁ%@ggﬁ%ghgﬁlgﬁﬂ‘g eéglliog\;ethgg}u gg??tg?%;n% [ 0018] The
present i nventritm%}hrré@ha‘bié capivodlded poh digshetiong e &irfai deug thatrhes high bddubilitepar t i ng
fromthe iri GERA hal i | f .

enbodi mentSl 2 slg%suq%cﬁnnot Eéebgo lﬁ%}nééérl}ggé lﬁlﬁﬁgﬁg ghtg)g SXﬁ%Bgﬁlgu]glqﬁt tgeq olgildr%nts of

t he present i thegrtticbnsiZ0 Infeay strprisiagle heémfoumh howoter, dimt thictphrtialeysizetimer

enbodi nent or .enbodi nents .to descri.be additional enmbodi nents. Each

i vi dual ol JTRRE BISPHLTBAG et L PeeSt T nbEpERGaIT @hBodi ment
Fur t her nor e, %}hu@ité%ﬁﬁﬁtcoﬂf)oéi’tﬁbnq{&bﬁg'aﬂ%éna’bi% ﬁﬁﬁﬁ:&tsiie%s#ﬂg d%ngQﬁlﬁﬁQnW th any
and all other elenents from any enbodi nent to descri be an "addi ti onal

enmbodi ment . | mreggssi ©oiaghicve and mpitaia melativielelie ngrictas o fepititateconsistatiiimatvo ons
250f diffegpenty:d i ment, parts of enbodinents, definitions, descriptions,
and exanpl es 011 the 1 nvention noted herein. DETAILED DESCRI PTI ON OF THE

| NVENTI ON [ 00160125 previrdasicypicwatabdtly stpdyesthranviriouaapixfbon farmblatnswi | |

] ! vt i . " ed
i Toctly via o SoRARacr whdod G e Brlloffy A RENe TR DS EAIE 07C,
US20060069258 Atocessaswmticdin (v, expyptes canpayed Saha adpodoes obfiaiizd Brobilddrfyi | ed
Sept enb 26, 2005)., herein,i ted b f e

2051/ 106478PCH 08 PosoA FETBT AR rde bS5 Ror 59 1Ry i o
of api xabaR Mayq Rver BHRERES RhipaRM tcbbéblég!;irﬁad‘é%'sihg aﬁrsaﬂ@bﬁakfsi%mmnti al ly

equal to the following showmn in Table 1. 5Table 1 Form
particle size of Dgg of 50 pm. In a dry granulation process, water is not used during

manufacturing to develop granules containing apixaban and the excipients.

[0013] Formulations according to this invention, when dissolution tested in vitro

preferably exhibit the following dissolution criteria. That is, the formulation exhibits
30  dissolution properties such that, when an amount of the drug equ'ivalent to 77%

therein dissolves within 30 minutes. Usually the test result is established as an

average for a pre-determined number of dosages (e.g., tablets, capsules, suspensions,
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H2-2 Sol vate None Di hydrate T +22 +22 a(A) 10.233(1) 6.193(1) b(A
13.852(1) 30.523(1) c(A) 15.806(1) 13.046(1) 90 a,. 90 /3,0 92.98(1)
90. 95(1) wooamoeOdsV(A3) 2237.4(5) 2466.0(5) Z' 1 Vm 588TARZ013@P24L/ n
P21/ n

or other dosage form), usually 6. The dissolution test is typically performed in an
aqueous media bufferred to a pH range (1 to 7.4) observed in the gastrointestinal tract
and controlled at 37° C (£1°C), together maintaining a physilogical relevance. It is
noted that if the dosage form being tested is a tablet, typically paddles rotating at 50 -

5 75 rpm are used to test the dissolution rate of the tablets. The amount of dissolved
apixaban can be determined conventionally by HPLC, as hereinafter described. The
dissolution (in-vitro) test is developed to serve as a quality control tool, and more
preferably to predict the biological (invivo) performance of the tablet, where invivo-
invitro relationships (IVIVR) are established.

10 [0014] The term "particles" refers to individual drug substance particles whether
the particles exist singly or are agglomerated. Thus, a composition comprising
particulate apixaban may contain agglomerates that are well beyond the size limit of
about 89 um specified herein. However, if the mean size of the primary drug
substance particles (i.e., apixaban) comprising the agglomerate are less than about 89

15 wm individually, then the agglomerate itself is considered to satisfy the particle size
constraints defined herein and the composition is within the scope of the invention.
[0015] Reference to apixaban particles having "a mean particle size" (herein also
used interchangeably with "VMD" for "volume mean diameter") equal to or less than
a given diameter or being within a given particle size range means that the average of

20  all apixaban particles in the sample have an estimated volume, based on an
assumption of spherical shape, less than or equal to the volume calculated for a
spherical particle with a diameter equal to the given diameter. Particle size
distribution can be measured by laser light scattering technique as known to those
skilled in the art and as further disclosed and discussed below.

25 ]001e] "Bioequivalent" as employed herein means that if a dosage form is tested
in a crossover study (usually comprising a cohort of at least 10 or more human

subjects), the average Area under the Curve (AUC) and/or the C,,, for each
crossover group is at least 80% of the (corresponding) mean AUC and/or Crnax

observed when the same cohort of subjects is dosed with an equivalent formulation
30  and that formulation differs only in that the apixaban has a preferred particle size with

a Dgq in the range from 30 to 89 um. The 30 pm particle size is, in effect, a standard

against which other different formulations can be compared. AUCs are plots of serum
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Dcalc 1.364 1.335 R 0.05 0.09 Sol.sites None 2 H20 Z' is the nunber of

nol ecul es per asymmetric unit. T(C is the tenperature for the
crystal | oyoaptivwedata. Vm = V(unit cell) / (ZZ') [0021] Gozrseaienpivs c X-ray
diffraction peak positions (degrees 200.1) at roomtenperature, based on a
high quality pattern collected with a diffractoneter (CukKa) with a spinning
capillary with 20 calibrated with a NIST suitable standard are shown in
Table 2 below. Table 2 Farm N-1 For 0. 5.8 10.6.7.4 12.3 .0 12.9
20.2 18.5 23. §°‘ﬁmia“§8 °§ap‘1“’g’]6‘é%‘]°1’%t o “%"e( ﬁ’ﬂ%e"‘éf“afté‘&“’bf?r PRB¥ESAGY | ed in
the art of nmanuikpabdteiang, tBaohlgHsFHA BE replespitdGREDESotVARES taR@T PorR BB tHRUMET OUS
known net hods I ch, can be appljed 5to produci ng api xaban solid dosage

forms. The fedPRIFES B RAHFY PPRIALICR B arenBs PEs MeAn VP QYCRg Y WEBE ¢ hat

produce api Xaléﬁﬂe@&ﬁ?fﬂﬂlafn@ﬁ Gsubirhdk, 8 oa&weuwaxtr@m@lirp&ifslseomwumwel particles
at the S|te of dissolution with a d90<89 m Exanpl es of such nethods

i ncl ude as SwelcPnegstratiop ofprirabra{Y BHishyersys timg (Xrerisaisilisawisy an exgrage valugh- shear

techn’ dues LOUGRAP] The. A XUkt 2daRfRERFRRRe! QA Rl bR RiETwAl al || he
api xaban partlcles having a nmeafl™particle size equal to or |ess than about

89 m is beli evédstbal inehawdv elhe 1mdt10rﬁca&¢1maécﬂbmgé\yedlh@ltetdﬁd/eaﬁrrﬁ afurther
feature of the invention. .Thus, ?e I NV ntlon EFOVldeS a drug, product

manuf act ur i ng CPPBENEL. ORBHPE G s aphibapRarilbs Raving a mén partilesize

equal to or less than about 89 um, as measured by Malvern light scattering, and a
10  pharmaceutically acceptable carrier, said composition exhibiting a mean AUC and/or

mean C,,,, which are at least 80% of the corresponding mean AUC and/or C,,,

values exhibited by a composition equivalent thereto (i.e., in terms of excipients
employed and the amount of apixaban) but having an apixaban mean particle size of
30 um. Use of the term "AUC" for purposes of this invention implies crossover

15  testing within a cohort of at least 10 healthy subjects for all compositions tested,
including the "standard" 30 pm particle size composition.
[0018] The present invention may be embodied in other specific forms without
departing from the spirit or essential attributes thereof. Thus, the above embodiments
should not be considered limiting. Any and all embodiments of the present invention

20  may be taken in conjunction with any other embodiment or embodiments to describe
additional embodiments. Each individual element of the embodiments is its own
independent embodiment. Furthermore, any element of an embodiment is meant to be
combined with any and all other elements from any embodiment to describe an
additional embodiment. In addition, the present invention encompasses combinations

25  of different embodiment, parts of embodiments, definitions, descriptions, and

examples of the invention noted herein.

DETAILED DESCRIPTION OF THE INVENTION

[0019] As previously stated, apixaban in any form which will crystallize can be
30  used in this invention. Apixaban may be obtained directly via the synthesis described

in U.S. Pat. No. 6,967,208 and/or US20060069258A1 (based on U.S. Application

Serial No. 11/235,510 filed September 26, 2005), herein incorporated by reference.
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(1)Blend the raw materials required prior to granul ation; 15(2)Ganul ate
the raw materials fromStep 1 using a dry or wet granul ation process; (3)
Bl end t hewei2aadiogt7anul es from step 3 with extragranul ar PCaWwSewEtOLioed s; (4)
Conpress the blend from Step 3 into tablets; and (5) Filmcoat the tablets
fromstep 4. 20 [0024] I n another enbodi ment, the invention provides a drug
product manufacturing process, conprising the steps: (1) Blend the raw
materials, wt I Xghan N )34 i,zZe: lLncl ude
intragranular[ggéﬁions o#@gfﬁﬁg%ﬁggégﬁﬂ?Zéﬁ%ﬁ%egﬁgﬁg?ﬁg%%?ﬁﬁIers 25in the
m x from st ep charpcter{8} bGEuaih ol bppasanieters srbsigntiadly sqfial enths fadlowi)shosin gy pr ocess
(3a) or (3b): 3p); DRY GRANULATI ON: Del unp the intragranular |ubricant
using a suitable screen or mll. Add the lubricant to the blend fromstep
(2) and blend. Conpact the lubricated blend to ribbons of density in the
range of 150 to %12 g/ cc and size the conpacted ribbons using a roller
conpactor; “or @% )" WET GRANULATI ON: Wet granul ate the conposition fromstep
5(2) using water to a tarfgetmend pomNat and optHenally, size the wet-
granul es by passing throughlvaeScreemont! 1. RefDugdM@i er flor granul ation by
drying in a convection oygn or a 1ljuyhgl-bed dryej, Size the dried granul es
by passing through a scre¢ mit; 1 hend Theowiged granul es from step
(3) and the extragranular%g%sinteg gg%?ﬁéﬁa S §§9T?f btender; (5) Del unp
the extragranul ar |ubricantziusing 3 3% tqpte '§~| m++—and bl end with

. A~ 2 115 ,..((il|,-... wﬁﬁ/:\ ; .
granul es from step (4), O )~ Cotpt U~§OL r€— o€ ot {9o) nto tablets;
15(7)Fil m coat the tabl et&§-fromstep (6)[00p511n a preflerred enbodi nent,
a dry granul ati on processPi’s enplo gng@hn9ﬁ] Dbk eferrled enbodi ment, the
surfactant (SLS) in the ¢ofposition%erves 20680 a wetting aid for
i nherent |y hydrophobi ¢ apiV¥4aban dr 1g231§}) anck2466dbact _angl e=54 wi t h
wat er), further exacerbat&d as partilof air-jetlmlling prlocess that is used
to reduce api xaban parti cVensize tosthe desirpéli’si ze. [0027] The anobunt of
api xaban contained in a taol et, capsul/e, or ofpmm dosage 25f orm cont ai ni ng
a conposition of this inyeaiiton Wl 3ggually pespetween 2. 5 and 5 ng,
usual |y adm ni stered oralRy twce aogggy, althpgigh anounts| outside this
range and different frequepc@Es of [agdenistrarppfpare feasible for use in
therapy as well. As previousty mentioned, such dosage forns are useful,
inter alia, in the prevention and/or treatnment of thronboenbolic disorders,
for exanpl e, déépthyeimbariof mnisoslesper 8Qauurtac wor onary syndrone, stroke, and

pul nonary enbaol,i as_disclosed in U.S. Pat. No. 6,967,208. WO
2011/ 106478P ﬂdégEQﬁ?%§§§g e%ﬁgﬁﬁfﬁgﬂﬁngﬁfd§3Erage particle size can be
determ ned by WhAkRWMunit telghtzBrattering, a |laser light scattering technique.
In the exagples bel ow, the particle size for apixaban drug substance was
measur ed ing a Malvern particle size analyzer. [0029] Upon neasurenent
conpl etion, theoRRNP|EhaeRleistiEs-rBnAttLRGorndk pbHRIE diegRlc8d-10. BE: Mokh
suspendi ng nedium and the sanpling procedure repeated for a total of
temperature, based on a high quality pattern collected with a diffractometer (CuKa)

with a spinning capillary with 20 calibrated with a NIST suitable standard are shown
in Table 2 below.
15



t hree neasurenents. [0030] The dissolution test is perfornmed in 900 nL of
di ssolution nediumat 37 C, using USP Apparatus 2 (paddles) nethod at a
rotati on wpeed/w64785 rpm Sanpl es are renoved after 10, PRO/US3@,1/02894 and 60
m nutes fromtest initiation and anal yzed for 10 api xaban by HPLC at 280
nm 0.1 NI-1Cl or 0.05 M sodi um phosphate pH 6.8 with 0.05% SDS sol ution
has been used as di ssolution nmediumduring formul ati on devel opnent. Wil e
bot h net hods ﬁ,eéllv t he purposes as quality control tests (wth adequate
di scrim natio §ility), and in establishing IVIVR the latter was
preferred fromthe stlgadp®-nt of net hod] rehusi-ness. A role ol SDS
(surfactant) in the lighiger I5dissolutiohsgediumis as a wetting aid to
facilitate conplete difggolution of hydrpphobic apixaban fromtabl ets,
rather than to i ncr edsg st he—solubr ity 6.GP! xapam., Dissofution data from
both the tests are i lbllzléueu i this—nv ﬂ}iun record—anduntess ot herw se

specified, the resul t%!ge"pﬁﬁ—ed—m" avesages of —valves—f+rom si x tabl ets.

' I
[ 0031] Bl ood sanpl es e%g—d—%awn at—predeterfined—ti-re—poin o0l | owi ng drug
20adni ni stration as sgedified—inthe—el ?’5%3' study—prot

£
I
t
C
0
Concentrations of the sanples are neasured using a validat ed anal yti cal

net hod (Li qui qog3l| omat WOIrRRPyreviaiel by %Q@il@xl?&SMh%QﬁQ)tf h@ﬁﬁhawug dnadi vi dual
subj ect phar rracokl netic paraneters (eg, Cmax, T-HALF) are derlved by

non- conpar t nedfaRrIaH Poersses &iah Hher %*i%'t“if&f‘d?‘l‘s)k“%f‘ mﬁéhoés Phishtambs applied
time-concertr g br%ﬂuo‘?ﬁ%%p‘daﬁ&q sofiald093 e ThaY&mir Qf‘thlssm\feﬁ’lﬁ&mﬁliw@\)é?”p' ified
and di scl osed by t | owi ng non- limting exanples: [00 33] Tabl’e 3 shows

api xaban t abl étvobssrpsessisdha ppdegraariabusdaseget fensay Yhygneabilita td pedyse ocess t hat

wer e eval uate ¥
2011/ 106478PC% "%Qgél f“gézésgg’%%&ﬁ‘@ga‘ l%r g%f’éi%%”g% By A 506w w
Drug Loaded Gnathddainchwde g9mvell W)erQran@iaffmre‘tet-gmgﬁbm wtpwionbighghemul ar
Api xaban 5. Ooé%%fg esLact ose Anhydrous 49.25 197.00 Mcrocrystalline
Cel | ul ose 39

' 10 [0023] The dry granulation process that produces crystalline apixaban particles

having a mean particle size equal to or less than about 89 um, is believed to be novel,
and is accordingly provided as a further feature of the invention. Thus, the invention
provides a drug product manufacturing process, comprising the steps:
e} Blend the raw materials required prior to granulation;
15 @) Granulate the raw materials from Step 1 using a dry or wet granulation
process;
3) Blend the sized granules from step 3 with extragranular raw materials;
4) Compress the blend from Step 3 into tablets; and
(5) Film coat the tablets from step 4.

20
[0024] In another embodiment, the invention provides a drug product
manufacturing process, comprising the steps:
¢)) Blend the raw materials, with apixaban of controlled particle size;
2) Include intragranular portions of binder, disintegrant and other fillers
25 in the mix from step (1);

3) Granulate the materials from step (2) using process (3a) or (3b):
(3a) DRY GRANULATION: Delump the intragranular lubricant using

a suitable screen or mill. Add the lubricant to the blend from step (2)

-7-



Croscarnel | ose Sodium 2.00 8.00 Magnesium Stearate 0.50 2. 00 Sodi um Lauryl
Sul fate 1.00 4.00 Extragranul ar Croscarnell ose Sodium 2. 00 8. 00 Magnesi um
St ear at e WO2B113L0808Tot al 100. 00 ng 400 ng Fil m Coat 3. 5PCA/UB20ia02399403. 5 ny
414 ng 5[ 0034] Tabl e 4 shows api xaban tabl et conpositions prepared using
the wet granul ation process that were evaluated in BE study. Table 4
I ngredi ents Wet Granul ation 5% w w Drug Loaded Granulation (%ww 20 ng
Tablet (mgy/tablet) and blend. Compact the lubricated blend to ribbons of density in the
range of 1.0 to 1.2 g/cc and size the compacted ribbons using a roller
compactor; or
(3b) WET GRANULATION: Wet granulate the composition from step
5 (2) using water to a target end point and optionally, size the wet-
granules by passing through a screen/mill. Remove water for
granulation by drying in a convection oven or a fluid-bed dryer. Size

the dried granules by passing through a screen/mill;

10 G} Blend the sized granules from step (3) and the extragranular
disintegrant in a suitable blender;
5) Delump the extragranular lubricant using a suitable screen/mill and
blend with granules from step (4);
(6) Compress the blend from (5) into tablets;
15 _ 7N Film coat the tablets from step (6).

[0025] In a preferred embodiment, a dry granulation process is employed.

[0026] In a preferred embodiment, the surfactant (SLS) in the composition serves
20  asa wetting aid for inherently hydrophobic apixaban drug substance (contact
angle=54° with water), further exacerbated as part of air-jet milling process that is

used to reduce apixaban particle size to the desired size.

[0027] The amount of apixaban contained in a tablet, capsule, or other dosage

25  form containing a composition of this invention will usually be between 2.5 and 5 mg,
usually administered orally twice a day, although amounts outside this range and
different frequencies of administration are feasible for use in therapy as well. As
previously mentioned, such dosage forms are useful, inter alia, in the prevention
and/or treatment of thromboembolic disorders, for example, deep vein thrombosis,

30  acute coronary syndrome, stroke, and pulmonary embolism, as disclosed in U.S. Pat .

No. 6,967,208.



I ntragranul ar Api xaban 5.00 20.00 Lactose Mnohydrate 70.00 280. 00

M crocrystalline Cellulose 5.00 60.00 Croscarnell ose Sodium 2.50 10.00

Povi done w020111864¥8 Purified Water 17.40 69. 60 Extragramrarars2@nosioss nel | ose
Sodi um 2. 50 10. 00 Magnesium Stearate 0.50 2.09 Mcrocrystalline Cellul ose
10. 00 10.09 Total 100.00 400.00 Film Coat 3.5 14.0 Total 103.5 ny

[0028] As noted, average particle size can be determined by Malvern light
scattering, a laser light scattering technique. In the examples below, the particle size
for apixaban drug substance was measured using a Malvern particle size analyzer.
[0029] Upon measurement completion, the sample cell was emptied and cleaned,
5  refilled with suspending medium, and the sampling procedure repeated for a total of

three measurements.
[0030] The dissolution test is performed in 900 mL of dissolution medium at 37
°C, using USP Apparatus 2 (paddles) method at a rotation speed of 75 rpm. Samples
are removed after 10, 20, 30, 45, and 60 minutes from test initiation and analyzed for

10 apixaban by HPLC at 280 nm. 0.1 N HCl or 0.05 M sodium phosphate pH 6.8 with
0.05% SDS solution has been used as dissolution medium during formulation
development. While both methods serve the purposes as quality control tests (with
adequate discrimination ability), and in establishing IVIVR, the latter was preferred
from the standpoint of method robustness. A role of SDS (surfactant) in the latter

15  dissolution medium is as a wetting aid to facilitate complete dissolution of
hydrophobic apixaban from tablets, rather than to increase the solubility of apixaban.
Dissolution data from both the tests are included in this invention record and unless
otherwise specified, the results reported were averages of values from six tablets.
[0031] Blood samples are drawn at predetermined time points following drug

20  administration as specified in the clinical study protocol. Concentrations of the
samples are measured using a validated analytical method (Liquid Chromatography
with Tandem Mass Spectrometry). Individual subject pharmacokinetic parameters
(eg, Cmax, AUC, T-HALF) are derived by non-compartmental methods using
Kinetica® software from the time-concentration profiles.

25  [0032] The invention is further exemplified and disclosed by the following non-

limiting examples:

[0033] Table 3 shows apixaban tablet compositions prepared using the
drygranulation process that were evaluated in bioequivalence (BE) study.
30



414.0 10 WD 2011/106478PCT/ US2011/ 025994 [0035] Table 5 and Tabl e 5a show
the dissolution data that indicates that having a dry granul ati on process
will resuw0 20rv/foerBer di ssol ution conpared to that frompPaTwsRo1gn25994 ati on
process. As shown in Table 5, the 20 ng tablets nmade using a dry

granul ati on process had 79% api xaban di ssolved in 30 m nutes versus 62%
api xaban 5 di ssolved at 30 mnutes for the 20 ng tablets nmade using a wet
granul ation prggrss. Dissolution test in 0.1N HCl also indicated a simlar

behavi or of faster dissolution fromtablets made using dry granulatio
process (58% in 30m n), conpared to wel granul atilony Grerod@#®s (45% i n 30mn).
10Tabl e 5 Ti mg (m nut edjgrédients xaban di §S%l weddifugSBaddd,| 75 20 pg Tdbied5% SLS in
50nM phosphat ¢, pH 6.8) Wet G anul ati pn 2Grivmlatiabl et § Dr y(rfg/abBit)at i on 20
mg Tablets 10{38 47 20 54 70 30 62 79 45 71 (®6wHH 76 90 APl Particle Size
D90 (Vim 83. n@fg«rﬁlular
Apixaban 5.00 20.00
Lactose Anhydrous 49.25 197.00
Microcrystalline Cellulose 39.50 158.00
Croscarmellose Sodium 2.00 8.00
Magnesium Stearate 0.50 2.00
Sodium Lauryl Sulfate 1.00 4.00
Extragranular
Croscarmellose Sodium 2.00 8.00
Magnesium Stearate 0.75 3.00
Total 100.00 mg 400 mg
Film Coat 3.5 14.0
Total 103.5 mg 414 mg
5 [0034] Table 4 shows apixaban tablet compositions prepared using the wet
granulation process that were evaluated in BE study.
Table 4
Wet Granulation
Ingredients 5% w/w Drug Loaded 20 mg Tablet
Granulation (mg/tablet)
(% w/w)
Intragranular
Apixaban 5.00 20.00
[Lactose Monohydrate 70.00 280.00
Microcrystalline Cellulose 5.00 60.00
Croscarmellose Sodium 2.50 10.00
Povidone 4.50 18.00
Purified Water 17.40 69.60
Extragranular
Croscarmellose Sodium 2.50 10.00
Magnesium Stearate 0.50 2.09
Microcrystalline Cellulose 10.00 10.09
Total 100.00 400.00
Film Coat 3.5 14.0
Total 103.5 mg 414.0
10
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Tabl e 5a Tinme (m nutes) % api xaban dissolved (USP I'l, 75sm 0.1N HCl) Wet
Granulation 20 ng Tablets Dry Granulation 20 ng Tablets 10 30 41 20 39 52
30 45 58 WO 2611/H944760 56 68 90 64 74 APl Particle Size DPOT(UB2011)0283%4 8 83. 8
15 [0036] Tabl e 6 and Tabl e 6a provides the dissolution data fromtablets
made with different manufacturing pprocesses (wet and dry granul ati on) and
drug substance different particle sizes. As shown Table 6, api xaban tabl ets

that had 77% i(’mt%ﬁg' Vef‘lbfe% A0 THBIBYE S withe BRI oR %A fl\cfga‘i‘ ]gddgba%Qt bOt h

had AUC val ue bi oequi val ence criterra ence nt e
bet ween 80% t dmﬁr@%latwh@mccsmparr@dlturofasthledmsablltlem soniadd th &kt Be%advqsol ved at

30 mnut es. - Sl Ao 0TS0l AR BR0NHL ARG HGE R EagPser ved for

t hese tablets
granulation process had 79% aplxaban dissolved in 30 minutes versus 62% apixaban

5  dissolved at 30 minutes for the 20 mg tablets made using a wet granulation process.
Dissolution test in 0.1N HCI also indicated a similar behavior of faster dissolution
from tablets made using dry granulation process (58% in 30min), compared to wet

granulation process (45% in 30min).

10 Table 5
% apixaban dissolved (USP II, 75 rpm, 0.05% SLS in
. . 50mM phosphate, pH 6.8)
Time (minutes) Wet Granulation Dry Granulation
20 mg Tablets 20 mg Tablets
10 38 47
20 54 70
30 62 ‘ 79
45 71 86
60 76 90
API Particle Size
Dog (1m) 83.8 83.8
Table 5a
% apixaban dissolved (USP I1, 75 rpm, 0.1N HCI)
Time (minutes) Wet Granulation Dry Granulation
20 mg Tablets 20 mg Tablets
10 30 41
20 39 52
30 45 58
45 51 64
60 56 68
90 64 74
API Particle Size
3. .
Dyo (um) 58 58

15
[0036] Table 6 and Table 6a provides the dissolution data from tablets made with

different manufacturing pprocesses (wet and dry granulation) and drug substance
different particle sizes. As shown Table 6, apixaban tablets that had 77% dissolved in
30 minutes or 86% dissolved in 30 minutes both had AUC values that met

-11-



5 Table 6 Tine (m nutes) % api xaban di ssolved (USP Il, 75 rpm 0.05% SLS in
50nmM phosphate, pH 6.8) Wt Ganulation 2 x 2.5 ng Tablets (A Wt

Granul at iwo 2B811x102478 ng Tablets (B) Dry Granul ation 2 x 2PCP/usgoitaisets (C)
10 63 42 70 20 79 64 84 30 86 77 89 45 91 87 94 60 94 93 96 Cni(ng/nlL)
101.8 (21) .87.8 (24)

bioequivalence criteria (Confidence Interval between 80% to 125%) when compared
to the tablets that had 89% dissolved at 30 minutes. Similar rank order of the
dissolution rates were observed for these tablets (A, B & C) when tested in 0.1N HCI.

5 Table6
% apixaban dissolved (USP II, 75 rpm, 0.05% SLS in 50mM
phosphate, pH 6.8)
Time (minutes) | Wet Granulation Wet Granulation Dry Granulation
2 x 2.5 mg Tablets | 2 x 2.5 mg Tablets | 2 x 2.5 mg Tablets
(A) (B) ©)
10 63 42 70
20 79 64 84
30 86 77 89
45 91 87 94
60 94 93 96
Cinax (ng/mL) 101.8 (21) . 87.8(24) 108.3 (24)
AUC(INF)
(ng*hr/mL) 1088 (32) 1030 (25) 1153 (26)

Geomean (CV%) are presented for Cmax and AUC(INF)

10  Table 6a
% apixaban dissolved (USP 11, 75 rpm, 0.1N HCI)
Time (minutes) Wet Granulation Wet Granulation Dry Granulation
2x 2.5 mg Tablets | 2 x 2.5 mg Tablets | 2 x 2.5 mg Tablets
(A) B) ©
10 44 25 56
20 62 43 71
30 72 54 79
45 80 66 85
60 84 74 88
AUC(INF)
(ng*hr/mL) 1088 (32) 1030 (25) 1153 (26)

Geomean (CV%) are presented for Cmax and AUC(INF)

[0037] The results of clinical studies demonstrated that, for tablets with similar
dissolution rates (89% and 86% at 30 min in pH 6.8 phosphate buffer containing

15 0.05% SLS), Cmax and AUC of the coated Phase 3 tablet (C) relative to the uncoated
Phase 2 tablet (A), met bioequivalence criteria. Tablets with different dissolution
rates (77% and 86% at 30 min) had similar AUCs, but did not meet équivalence

criteria for Cmax. The lower boundary of the 90% confidence interval of ratio of
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108.3 (24) AUC(INF) (ng*hr/mnmL) 1088 (32) 1030 (25) 1153 (26)
are presented for Crax and AUC(I NF) 10Table 6a Tinme (m nutes) % api xaban
di ssol vedwQUBRA/10647875 rpm 0. 1N HCl)
(A) Wet Granulation 2 x 2.5

ng Tablets (B) Dry Granulation 2 x 2.5 ny

Tablets (C) 10 44 25 56 20 62 43 71 30 72 54 79 45 80 66 85

10

15

geometric mean Cmax was 0.788, indicating the rate of absorption, as defined by
Cmax, was lower for the slower dissolving tablet (77% at 30 min). Since the oral
bioavailability from these tablets is shown to be comparable to that from solution (see
Figures 1 and 2 below), this dissolution rate (77% in 30min) is defined as the
threshold for achieving consistent exposure.

[0038] Figures 3 and 4 illustrate the dissolution data that shows that while particle
size impacts dissolution, controlling the particle size to less than 89 microns will
result in a dissolution rate that will ensure consistent in-vivo exposures. As indicated
in Figures 3 and 4, consistent exposures are expected once apixaban tablets have
greater than 77% apixaban dissolved in 30 minutes. Since the tablets with 89 microns
have >77% dissolved at 30 minutes, these tablets will also exhibit exposures that are
equivalent to the exposures from tablets made with smaller particles (such as the
tablets with 10 micron particles shown below). Whilst dissolution rate at an apixaban
particle size of 119 microns is marginally greater than 77% in 30-min for the 5-mg
apixaban tablets (Figure-4), the particle size threshold claimed is less than 89 microns.
This allows for the typical variability (RSD=2 to 3%) in the dissolution results, such

that the oral bioavailability from tablets consistently matches that from solution.

-13-

Geonean (CV%

Wet Granul ati on 2PxTAIS201mH25Pabl et s



60 84 74 88 AUC(INF) (ng*hr/mnL) 1088 (32) 1030 (25) 1153 (26) Geonean
(Cv9% are presented for Cnmax and AUC(INF) [0037] The results of clinical
studi es deoonstfwet’ed that, for tablets with simlar di seoratsean/oezswes (89%
and 86% at 30 min in pH 6.8 phosphate buffer containing 150.05% SLS), Cnax
and AUC of the coated Phase 3 tablet (C) relative to the uncoated Phase 2
tablet (A), net bioequivalence criteria. Tablets with different dissolution
rates (77% an iyk. had simlar AUCs, but did not neet

equi val ence cSY@g??g %ﬁw@%&k. The | ower boundary of the 90% confi dence

i nterval of réiA@ompmmkmzompﬂgegvaMMceﬂﬂammmpaﬁdwdgvmgﬁ&&mnmm@bbating t he
rate of absor or th | ower di ssol ving
tablet (77% a u’r?% t%)or(ljeg% ngréglf ¥8§n}§|ah%l 8%{7@? 4 Cﬂuy Ccef){raaglr%dq L8 tabl et s
is shown to bemnamparable to that fromsolution (see Flgures 1 and 2

bel ow), th%s dissolution rate (77%in 30mn) is defined as the 5threshol d
for achieving consistent exposure. [0038]Figures 3 and 4 illustrate the

di ssol uti on data cblhpcssnﬁimwlphmg cr‘%‘thlﬂlﬁe Paxdbas batislegIRvingRagdas paitiskol uti on,
controlling the%Q size to |less than 89 mcrons will result in a

di ssol ution ré&f¢ 195¢ tham abpue sy R Snd f aparmacrulirally aesepisblgidiluent g
indicated in E&ggﬁes 3 and 4, consistent exposures are expected once

api xaban tabl ets have 10greater than 77% api xaban di ssolved in 30 m nutes.
Since the tablets with 89 mcrons have >77% di ssol ved at 30 m nutes, these

tablets wipl 3l £QoG¥8itRntas @éflﬂ{%ﬁ% 88int N3t cIBFS, %Hﬂeﬁ?éaﬁl%g%@)siﬁ&e exposures

fromtablets nade with smaller particles (such as the tablets with 10

m cron part|cp@gmyﬁ®anbﬁﬂoﬁkpmwﬁmlst di ssol ution rate at an api xaban
particle size of 119 microns is marginally greater than 77%in 30-mn for
the 5-ng 15api xaban tablets (Figure-4), the particle size threshold clai ned
is |l ess than 89Arbmpeiten aF defedlin damn f,ovhetdreparigescaith By @doalltd byle§sRSD=2 t 0
3% in the dissoluytion results, such that the oral bioavailability from
tabl ets conS|§P8§§W§Lnatches that fromsolution. WHAT IS CLAIMED IS: 1. A
conposi ti gn conprising crystalline apixaban particles having a mean
particle size equal to or |ess than about 89 mand a pharmaceutically
accept abl e di Pud sempgsitiogas definedgn claim 2, wherein particles with a Do equal to or less

than 85 pm.

6. A composition as defined in any one of claims 1-5, wherein particles with a Dgg

20  equal to or less than 50 pm.

7. A composition as defined in any one of claims 1-5, wherein particles with a Dgg

equal to or less than 30 pm.

25 8. A composition as defined in any one of claims 1-5, wherein particles with a Dg

equal to or less than 25 pm.
9. A composition as defined in claim 1 which exhibits an AUC and/or C,,x that is at

least 80% of the mean AUC and/or Cpax observed for an equivalent formulation

30  differing only in that the apixaban mean particle size is 89 pm.
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2. A conposition conprising crystalline apixaban particles having a nmean
particle size equal to or |less than about 85 m and a pharmaceutically
accept ablwodniwmnt’sor carrier. 103. A conposition as defPcmas$26m/oeioad m 1 or
claim2, wherein said conposition conprises Form N1 of api xaban. 4. A
conposition as defined in claim1l1l, wherein particles with a D90 equal to or
|l ess than 89 m 15 5. A conposition as defined in claim 2, wherein
particles w thoaa88 @s‘ﬂ%lasﬁa‘l&'a i & | mr&h%%lgm an AUC ap@or &, COIPRS tion as
defined in any one of claims 1-5, wherein particles wth a £go 20equal to
or | ess than Hepspih% offthe me@rofsﬁ@gnﬂooﬁma@b@e\fedrf@rohnuequlaaiyntd“mmudﬁnoo| ains 1-5,
wherein parti pm 258. A

conposi tion as%%g?)yom ?ﬁﬁgﬂleg@%@%;}& Fga&la%%%%%ﬁgel n particles with a
D90 equal to or less than 25 m 9. A corrp05|t|on as defined in claim1l

whi ch exhiRits,a t hat £ 0% of the nmean AUC

and/ or C. gbszlrlvlgﬁo OS%lonagda%gll%aqy%or m(i]a o?%ﬂﬁief?oé?ﬁrﬁﬁl Sonl y in that

t he api xaban nean framti% k2 %ltgezvm@twamrfactaﬂlo. A conmposition as defined in
claim 1l which exhibits an AUC and/or Crnax that is at |east 80% of the nean
AUC and/ or Cmax observed for an equivalent formulation differing only in
that the api xaban compasitpparas defiedsn Z@ini 51, $hefdin thd durfabrafOEBARIH AR as def i ned
in any one of ¢ alms 1- 10, further corrpr|3| ng: froml%to 2 % by weight of
a surfactant. S¥2%€A conposition as defined in claim11l, wherein the
surfactantygi s sodi um | aur yl sulfate. 10 13. A conposi tion as defined in
any one of clainms 1-12 for use in treating a thronboenbolic disorder.

14. Use of a dénpPEempessipnas defésted ibenyi aneghglaige - bk fog psgiipdreating2 i n t he

treat nent of thg,gwgnm%mg;c di sorder. 15. Use of a conposition as
defined in any one of clainms 1-12 in the preparation of a nedi canent for
use in treating a thronboenbolic disorder. 2016. A process of manufacturing
api xaban tabl gys i > L& f n V. ims 1-12,
corpri o1 ng-t he ‘et any "oprp Rk A iR o By L1 M ARBLR ELE I on
(2) granullat i ngromheembahic dispwdei.al s fromthe step (1) using a wet or dry
granul ation process; 25(3)blending the granules obtained in the step (2)
with extragranular raw materials; (4) conpressing the blend fromthe step
(3) into tabl dﬁsUsemfd c@ﬁ)aosiﬁdnmsdeﬁmddrigam}hm-:toabla'emsl-n ointhé prepasitiep of 4) . 3017.
A process of maraufa |x.aba F s .h VI a conposi tion as defined

a
in any one of "&UAPHEN Orl‘f 1%6‘??8??% ofig §°r (1) (2) 5

20 16. A process of manufacturing apixaban tablets having a composition as defined in
any one of claims 1-12, comprising the steps of:
(D blending raw materials prior to granulation;
2) granulating the raw materials from the step (1) using a wet or dry
granulation process;
25 3) blending the granules obtained in the step (2) with extragranular raw
materials;
@) compressing the blend from the step (3) into tablets; and
&) film coating the tablets from the step (4).

30  17. A process of manufacturing apixaban tablets having a composition as defined in

any one of claims 1-12, comprising the steps of:

- 15 -



(3) 10 15 20 (4) (5) 25 (6) (7) bl ending raw materials with

api xaban of controlled particle size to forma m x; adding intragranul ar
portions wO a1biopter, a di si ntegrant and at | east one f iPClrars2aia/oe3ves m x
fromthe step (1) to forma blend; granulating the materials fromthe step
(2) using a dry granul ation process or a wet granul ati on process, wherein
the dry granul ati on process conprises: delunping an intragranular |ubricant

using a screen or 'II;lggﬁi Gt Berlalitil ulpsed a9kl he bl end
fromthe step (2) ghd bl en ﬁﬂgwto‘?Srnfgg#%%r%cat8§ggke%8fccoﬁpacting t he

| ubricated bl end to ribfoonmsnok; density in a range of 1.1 to 1.2 g/cc and

si zing the conpact ri [ er, kel he wet
granul ati on proces coﬁ%?ﬁgigg%&@?hg?%ﬁékégﬁ%%ggﬁghgﬁgﬁgﬂﬁ?%ﬂ?%%%ﬂ? ep (2)
using water to a targetfilene thenrit framdhe syt (1 progdbinya blendi ng t he wet - granul es
by passi ng_.t hrough screen or mll; . repoving, t wat er . fromthe

oF ahut at 1 of by dry g ARt TN v ) ek YRR 4
sizing the dried granulgscddyorpasaighgulaticopi@tesss screen or mill; blending the
granul es obtained in the Steﬁg; % and an extragranul ar disintegrant in a

3
bl ender; del unpi ng an PRSI &RnylRan REQHFES CEIPHESSa screen or mill and

bl .ending with granul es from §&i@mpighn (hirafENLBSRhNGinkhecRELHUN{E OM t he
step (5) into tablets; and filmcoating the tablets fromthe step (6). 18.

A process of manufacturing apideeininraretlar Heisrdp fy Meddion 1 2P wherein
the dry gngnul ation process {f aH$8E@nding to form a lubricated blend;

compacting the lubricated blend to ribbons of density in a
range of 1.1 to 1.2 g/cc and sizing the compacted ribbons
using a roller compactor, and
wherein the wet granulation process comprises:
15 wet granulating the blend from the step (2) using water to a
target end point and, optionally, sizing the wet-granules by
passing through a screen or mill;
removing the water from the granulation by drying in a
convection oven or a fluid-bed dryer; and
20 sizing the dried granules by passing through a screen or mill;
) blending the granules obtained in the step (3) and an extragranular
disintegrant in a blender;
4) delumping an extragranular lubricant using a screen or mill and
blending with granules from the step (4);
25 6) compressing the blend from the step (5) into tablets; and
) film coating the tablets from the step (6).

18. A process of manufacturing apixaban tablets according to claim 17, wherein the

dry granulation process is used.
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