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the irnventi on PCTI SEQ9/ 01471 166 The invention relates to a solid dosage
form of awbowisei ecul ar wei ght thronbin inhibitor fornul atped/a$ehMEdi ate
release (IR) tablets as well as a process for manufacture thereof. The

i nvention also relates to the nedical use of the fornmulation in the

prophyl axis and / or treatnent of throtboenbolism ~o Background of the

i nvention 15 20 The thronmbin inhibitor, used in the formulation of the

present invention is a | ow nol ecul ar weight drug with ﬁMmm m
solubllltmgﬁ%ﬁ%ﬁt% y a low solubility at m W‘chls
dramati ca tonated format acidic pHgyllius, upon

adm nistration in conventional IR formulations, fast dissolution of the
drug is obtained in acidic pH while narkedly sl over di ssol yt,,.on i s obtained
at nore neutral pH This variability in dissolution is notj ceptabl e for
safe, efficient and conveni ent therapy. The present i VI des an

i mmedi at eFiell efgbeinventionl ati on based on conventi onal rmmmm @ﬂ "mﬂ processes
wi th careful chosen excipients that provides a dissolutian S

or very little dependent on pH. Several different ways have been suggested

I n order | ' [ f n
(The' t neotge HERRRT<lRE s A0 400 AR ER SIS BRIANGr ol G ot RETT
the conpoggrinhiiedd droffesdidi@fldakd (IR) Rblet vablfésqr;ﬁat:esstfmﬂmﬂaaﬁz@ﬁh&radfes for
IR tablets. These 'two conpositions gave very poor quality of the

gr anul at eZhe mventiongdscerelaterco ptmtdical ushdishe formubativeriy ﬂltmmp]wld:neami / Fhese
conposi tions do %Lo V\qwkwwf.h the | ow nol ecul ar wej ght thronmbin inhibitors
used in cBRFEERS Gritwpn BifR-esent invention. The tablets do - 2 MAY
2003 WP 00113671 7 PCT/ SE99101471

Background of the invention

The thrombin inhibitor, used in the formulation of the present invention is a low molecular
weight drug with pH dependent solubility. It is characterised by a low solubility at basic

15 pH which is dramatically increased in the protonated form at acidic pH. Thus, upon
administration in conventional IR formulations, fast dissolution of the drug is obtained in
acidic pH while markedly slower dissolution is obtained at more neutral pH. This
variability in dissolution is not acceptable for safe, efficient and convenient therapy. The
present invention provides an immediate release formulation based on conventional

20 manufacturing processes with careful chosen excipients that provides a dissolution which

is not , or very little dependent on pH.

Several different ways have been suggested in order to prepare immediate-release solid
dosage forms.

25
Lachman (The theory and practice of industrial pharmacy 1986, 343, appA) describes the
composition and manufacturing of two different standard granulates for IR tablets. These
"two compositions gave very poor quality of the granulates, which gave unacceptable
tablets with very low hardness. These compositions do not work with the low molecular

30 weight thrombin inhibitors used in connection with the present invention. The tablets do



not answer to the definition of a rapidly dissolving drug product pr_eiwt(%m
in Guidance for Industry. Waiver of in Vivo Bioavailability and

Bi oequi val ens Studies for |Imedi ate Rel ease Sol i ds Dosage Forns Contai ni ng
Certain AMOGPE36MI eti es/ Active I ngredients Based on Bi ophapopseasidle#a
Classification System Tablets nust rel ease 85% or nore of stated anount
within 30 mn. Description of the i nvent| on It |leas now been found that | ow
nol ecul ar wei ght peptide-based thronbi nZi nhibitors with ~ o pH dependent
solubility - including their salts - can be fornulated as IR tablets with
no or very little pH dependi ng dissol uti on Theref ore, the object of the
present inventiaon t,0 OVI ove ceutlcal fornul ation

conpri si ngCHES F?oﬁ%‘g IOWQ ﬁFﬁP“ﬂﬁﬂ‘lsﬁ prtoﬂpg%?antlc% gfl’tdg'?cq fog
fornul ate i.550l ution
and a pr oéﬁé@é‘f?g‘?" aﬁlegéagrng%a\)gaétl?ac)\lr%ﬂo gﬁ@g]héﬁﬁﬂggﬁ% %ﬁg%@&eﬁﬁa ibitors
referred Reldafe Slids Dpsake PoihODorhinirpMertii REtiNAVoWEeg AL RERitedenpas ed
thronmbin inhibitors with pH dependent solubility. The term "l ow nol ecul ar
wei ght Zo Baegst oniBidpasanacehniesiElrssification Sysiers. Takiléts mvet netsase 8% er m1ovmef by one
skilled in the art ta m%ude thronbin inhibitors with one to four peptide
|i nkagés, SEHS BROWR P AQMRUl ar wei ght bel ow 1000, and i ncl udes t hose
descri bed generically and, nore preferably, specifically in the review
paper by Cl aesson in Bl ood Coagul . Fibrin. (1994) 5, 411, as well as those
di scl osed Dd@_c% idradfabht idventigh 346, 078; | nternational Patent Applications WO
is 97123499, , 97/ 46577, WD 981 01422, WO 93105069, W93/11152,
WO 951 23609, W95/ 35309, WD 961 25426, WO 94I 29336, WO WO 93/ 18060 and WO
95/01168 nd Eur e ati on 68 231, 5S9
046, 64I g%ﬁgnmé‘g%‘ Qf?‘?’Arggi’iu ue e g‘?&ga%%g“@ iﬂea% i 50

5 G o e o S g 7

i nhi bitor szer;nhﬂtled:éi dépeadingniissolutohl ectively as the "gatrarls". Particul ar
gatrans whi ch may be nentioned i ncl ude HOOCCH2( R) Cha- Pi c- Nag-H (known as
i nogatran; see International Patent Application WO 93111152 and the |ist of

o R B O B g

abbr evi at i feAfulati6N @cb:ﬁﬂmsxﬂ'é‘iﬁ 163 ﬁfo%chﬁ@l wefblt pBitRIeHa8¢d thRintih ifltitdrde- based
thrombin inhibitor is selected tomthe group consisting of inogatran,

(Q yci e, fmmmlatqdzas an Jertablei Wﬁhmn of wérpdittieypH depending dissolution and a process for

msthyl)a %ro 1 Ja ] IJ 1

pi peri di ny PRAIER 8 é’%&‘ W L2-oxoethyl J-, j2Rj1SJJ ), nelagatran,

(d ycine) N12 1Z-1)])4

(am noi m nonet hyl ) phenyl Jnet hyl Jam noJcar bonyl J- 1- azeti di nyl J- 1- cycl ohexyl -
2- oxoet hy| Dhromjb#RnhiHbds feferred t6 @mbisapplifatidnGry ivigiolebular weight peptide-based

j 1 -cycl ohexyl dr oxyi m no)bam nonmet hyl Jphenyl ] net hyl Jam noJcar

j 4-
bonyl J- 1- éham@nmbngsm{séw}iyppmdwtsw iy Ehe)tens"logmolgeylar w61g1115 The
ticuyl f ] i.t. d A
e et £ e nab B BosetErmt iR i il el ol e b oo B Boacr  be
in the I ntgrnat naBRbil AbfMHor\With beéid faﬁr 5‘% hgkr%g%%? an@?)mﬁ‘x%@lebﬁma | ow

nol ecul ar wei ght thronbin inhibitor wth bi oavai bi I'1ty, |ow
vari abi | i tyeightibdlowil060, dndddcludes those described generically and, more preferably,

specifically in the review paper by Claesson in Blood Coagul. Fibrin. (1994) 5, 411, as
well as those disclosed in US Patent No. 4,346,078; International Patent Applications WO

25 97/23499, WO 97/02284, W097/46577, WO 98/01422, WO 93/05069, W093/11152, WO
95/23609, WO95/35309, WO 96/25426, WO 94/29336, WO WO 93/18060 and WO
95/01168; and European Patent Applications 623 596, 648 780, 468 231, 559 046, 641
779, 185 390, 526 877, 542 525, 195 212, 362 002, 364 344, 530 167, 293 881, 686 642,
669 317 and 601 459.
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zo interaction. No solid dosage forns containing this thronbin inhi Qiztmw 2003
have ‘been reported. In order to produce tablets which provides a :

di ssol uti qowhizgy i s not or very little dependent on pH COH@@SE%K@“"?MU' d
have a particle size |less than 300 umpreferably | ess than p.mand wth

a preferred nean particle size less than 80 umWth other lowis nolecul ar
wei ght thronbin inhibitor with ow solupility at basic pH and pH dependent
solubility the requirements on the particle size will depend on the |evel

of low solubility. It has been found that by carefully selecting excipients
t he pH dependent dissolution could so be reduced and giving a tabl et

rel ease ofPmfetred idwamdeddlariveighn p&idideibastdeBrombindihdbicoramclude thbsd/RYoH03 WO
00/ 13671 PCTI SE99/01471 4 wel| as neutral environment. This in spite of
Conpound Aolswvely enthex sswaRe] Fayrnlaegataaewhickanarbs mestioned dncludeHPQEr on

d. . . . - . ] . . . . . .
conbi nat { oalfOEht PUERsL HAS8PRG; B8RedalPsd ThaBliSnkiFhkelt Bhncdion WP O 2
(due to sved/|113a)and Rk liQRE kistredidtons ﬂ%@vﬂdﬂ@@d—t}-}?%}{fdglmm (RS )

| e

bi nders) and/or |ubricant(s). The amount” of filler rs having

di si nt egr astm¢laggran] seedneangbnd] Prest ApplicatibiaW (3 5420886\nd the Hiktesfabl y nore
than 50% (W w) of the formulation. ~o Some excipients can serve nmultiple
pur poses, abgevigiongthereinkr and a disintegrant at the sane tinme. An

exci pient used in higher anmounts than 35 %is in the invention defined as a
filler but may contribute with other inportant properties for the

formul ati Oﬁh@prgfen%hawtrﬁcgaﬁndr%%hgbsﬁid@gm%d thidAia $AkiBHor 16 Seldd@ fdrh gy Wi th

di sintegrant properties is selected fromthe group consisting of cellul ose
per se (sugbupsonsistmgafyisigatrin, ((@lyciak,| Ni/dg2Y[/3rfi(ambloiminocel | ul ose) starch
per se (such_as mmize starch, sodiumstarch glycollate, potato starch, rice
starch,9 m&gﬁy@@ﬁmfgtopzﬁawdqqm rJ|-mﬁgu¥WlHr3ygloigw@&ﬂ§@-?fﬁqﬁﬂvﬁle, group
sugars (sugdp RN sptbl.t Oby rAeX XV i e, |aktos).
The di sint é&r gzn%t]j?gﬂ és%gien&aflb@LPérl%%Ntﬁejﬁgfféﬁsﬁ 'ézéﬁr%%lks'{o?'lneéhy ?))? ﬁ%ng'?]Ieul ose per se
(such as nh@th?g&ﬂzﬁio?b&ﬂbaﬁyl}lﬂdzéﬁd%@_l-lJ@Hbﬁéxj»ﬁﬁoﬁ@étkﬂ]—?ﬁﬂé—[ﬁ]ﬁ?&rd' i nked
sodi um car boxynet hy

compound A, (Glycine, N-[1-cyclohexyl-2-[2-[[[[4-[(hydroxyimino)aminomethyl]-

phenyl]methyl]amino]carbonyl]-1-azetidinyl]-2-oxoethyl]-, ethyl ester, [S-(R*, S*)]-).

15

The particularly preferred low molecular weight thrombin inhibitor Compound A is

effective for the treatment of thrombo-embolism. Compound A is described in the

International Patent Application WO 97/23499. Compound A is a Jow molecular weight

thrombin inhibitor with good oral bioavaibility, low variability and limited food

20 interaction. No solid dosage forms containing this thrombin inhibitor have been reported.

In order to produce tablets which provides a dissolution which is not or very little

dependent on pH compound A should have a particle size less than 300 pm, preferably

less than 150 ym and with a preferx;cd mean particle size less than 80 pm. With other Jow
25 molecular weight thrombin inhibitor with low solubility at basic pH and pH dependent

solubility the requirements on the particle size will depend on the level of low solubility.

It has been found that by carefully selecting excipients the pH dependent dissolution could

30 bereduced and giving a tablet release of more than 85% within 30 minutes in acidic as



zs cellul ose, cross-linked hydroxypropyl cellulose), starch per se {§ﬂﬁ& ﬁﬁ
sodi um starch glycoll ate, pregelatinised starch, naize starch, potafl L
starch, rice starch, wheat starch) and others (such as cross |inked

pol yvi nyl oy 6opisedone, cationi ¢ exchange resin). The bi nderptflsﬁﬁl,(ﬁg.hed from
the group consisting of cellulose per se (such as sodi um 30

car boxynet hyl cel | ul ose, hydroxypropyl cellul ose, hydroxypropyl

met hyl cel | ul ose, net hyl 2 MA@ 2003 WD 00/13671 PCTI SE99101471

cellul ose), polyners (such as pol yvinyl pyrrolidone, polyethylene glycol),
gelatins (such as hydrol ysed gelatin), and traditional binders (such as
starch, natural guns). The lubricant is selected fromthe group consisting
of insol ufed %G’SP?T(’%]M!?O’Q@%hT@Slrssph‘agﬁggmn’\llﬁ Adraxing ancextremem i ear at e,
zink stearate ste acid, oils, talc, sodiumstearyl fumarate), and

sol ubl e Iﬁ%?? ﬁﬂ&s ﬁ%ﬁ as polyethylene gl ycol, sodi um benzoate, sodium

| auryl sul phate). In the formul ation according to the invention the
different constituents are preferably ~o included in the foll ow ng

proporti orthe fommdatiat axdoiﬁmgoterth&mnénﬁahwmfpntémhé thrbmbicinhibirbg ta fillERbparbi n
inhibitor: 1 - 35 % ﬁreferabl 1 - 15 % Filler: 35 - 90 % preferably 45
- 80 % wieembinagenef ﬁ el $aith Bllerdillers pyingstisintegunypropertiss éch@rtaswylheg) 80 %

and nost pr ferabl n,. nonswe filler o wh n manni t ol
0-15 %ang Py §‘°B swcﬁ’é‘g@]\,\%e)sqlﬂ?t& {(?)’ dier@s‘”‘“@“ﬁ&‘ iy 7 - 35
% when sodium starch glycollate 3 - 20, % preferably S - 10 % 20 Bi nder:
0- 1 S % preferably 4 - 12 % when pol yvinyl pyrrolidone 3 - 15 %

pr ef er abl yTHe-ahifnt of filler/fillers having disintegrant properties constitutes more than 35% (w/w),

preferably more than 50% (w/w) of the formulation.

Some excipients can serve multiple purposes, e.g. be a filler and a disintegrant at the same
time. An excipient used in higher amounts than 35 % is in the invention defined as a filler
but may contribute with other important properties for the formulation e.g. disintegration,

binding or lubrication.

The filler with disintegrant properties is selected from the group consisting of cellulose per
se (such as microcrystalline cellulose), microfine cellulose) starch per se (such as maize

starch, sodium starch glycollate, potato starch, rice starch, wheat starch).

20 The nonswelling filler is selected from the group sugars (such as mannitol, sorbitol,

dextrose, xylitol, sucrose, laktos).

The disintegrant is selected from the group consisting of cellulose per se (such as
microcrystalline cellulose, microfine cellulose, cross-linked sodium carboxymethyl

25 cellulose, cross-linked hydroxypropyl cellulose), starch per se (such as sodium starch
glycollate, pregelatinised starch, maize starch, potato starch, rice starch, wheat starch) and

others (such as cross linked polyvinylpyrrolidone, cationic exchange resin).

The binder is selected from the group consisting of cellulose per se (such as sodium

30 carboxymethylcellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose, methyl



Lubricant: 0 - 5 9% preferably 0.5 - 1.5 % when sodium stearyl furrarargﬁ(
0.5 --1.5 % 2s preferably above 1 % In the invention it was f ound-t 2403
formul ati oRo@eARp{ Si Ng the active conponent with 'particl epé‘}@ﬁgg}/(ﬁﬁ-ﬁ. t han
300 Eun, preferably less than 150 p,mand with a preferred frean particle
size less than 80 pm fillers (e.g, mcrocrystalline cellul ose (SO 90%
preferably so 74%, mannitol ( O - | S % preferably 8.5 9% disintegrant

- 2 MAY 2003 wo oons671 6 PCT/SE99/01471 (e.g. sodiumstarch glycollate 3 -
20 % preferably 8.5 %, noistened with with a suitable binder (e.gqg.

pol yvi nyl pyrrolidone K90 ( 3- 1| S % preferably 8 %9 and final mxed with
sui t abl e | ediniasalpolyenegs (suduaspelwingdpyrolidona palyethylede glycol), gelginssusheasabl y

1 % provided a tabl et having.goad.technical prqperties and a very snmall pH
dependent %ﬁdg%lgfifg%ﬁ?n)ﬂﬁ@%%P%%ﬁ% B%@é&&ﬁﬁ@@%%'i nvention can
preferably be prepared either by direct conpression or by wet granulation
technique. Direct conpression ~o A | ow nol ecular weight throm n inhibitor
i's mxed WrhdubHeartii$ sedctedl frdrh Heahrsupdtisising\STaschatly libhieakts &ubh egr ant . Thi s
m xture is then mxed with the lubricant and conpressed to the tablets. -~s
Wt gr anul megmesiuin bleevateptalcumastearate, gittk stearaeisteanic atidjmilsorald, sodiimesteanylt h t he
filler of fillers, gn(g {'Pf ecessary the disintegrant. The m xture is then
moi st ur ed MaRRtE): BT sAlBPlE IurnicpRin fsurh aypRlysbyIRee By eRietodiE) beRzoates SR .
After dryi ulate is mlled and then m xed with the zo | ubricant
and conpr e%gla%g‘fﬂgg&ggl ets

In the formulation according to the invention the different constituents are preferably

10 included in the following proportions, calculated by per cent w/w of the finished tablet:
Thrombin inhibitor: 1 - 35 %, preferably 1 - 15 %.

Filler: 35 - 90 %, preferably 45 - 80 %, when microcrystalline cellulose 50 - 90 %,
15 preferably 60 - 80 % and most preferably 72 - 76 %, when nonswelling filler 0-50% when
mannitol 0 - 15 %, preferably 5 - 10 %.

Disintegrant: 0 - 35 %, preferably 7 - 35 %, when sodium starch glycollate 3 - 20 %,
preferably 5 - 10 %.

20
Binder: 0- 15 %, preferably 4 - 12 %, when polyvinylpyrrolidone 3 - 15 %, preferably
5-10%.

Lubricant: 0 -5 %, preferably 0.5 - 1.5 %, when sodium stearyl fumarate 0.5 - 1.5 %,
25 preferably above 1 %.

In the invention it was found that a formulation comprising the active component with-a

‘particle size less than 300 pm, preferably less than 150 pm and with a preferred mean

particle size less than 80 pm, fillers (e.g. microcrystalline cellulose (50-90%, preferably
30 74%), mannitol ( 0 - 15 %, preferably 8.5 %) disintegrant



- 2 h1AY 2003 WO 001 13671 7 Wor ki ng Exanpl es Exanple 1 Drug dissol Ut-iZCWAY 0
fromtablets according to the invention PCT/S1;99101471 s IR tabl ets "of tZIQe
t hronbi n i nhibitor, Conpound A were prepared by m xi ng Conmpound A

m crocryst@bdiizea cel | ul ose, sodium starch glycollate and pefggdor)47ihe

m xture was noi stured with a suitable anmount of polyvinyl pyrrolidone K 90
dissolved in water. After drying, the granulate was mlled and then m xed
wi th sodium stearyl funmarate and conpressed to tablets. ~o ng/tabl Conpound
A24M crocrystalline cellul ose (MCC pH 101)140is _ _ Sodi um

starch-gl ycol | at el6Manni t ol 16Pol yvi nyl pyrrol i done K 9015Wat er q. s. Sodi um

stearyl fizmarate2 20 Punches:9nlgbl e i ghty, 213 . rdness; 11 2s The
bt af hed (ShPRTLTEAE" SHEPAGA a0 1 PG bo T ST D P e Ot A
using a i b R p wh The

di ssol ut ﬁd%ﬁ?.ﬁm%pﬁg@ﬁ%ﬂ% g?r%e at%r(%\” g’?%% 8%@8"“@%‘%?@%‘%’%‘%50| ution
medi um wesugtabls dchricantl(e)d $d@iunp bledrybfidnarpie §Opal.s v péferabH %) Pravided =
strength 0.1 ). The anount of Conpound A released was determ ned by

UV- spect rigblst hayinggpod techpicglpropertiesandn vy swelt pHaleparegtdigsaiutiont Resul t s

are shown in Figure 1. After 30 m nutes the anount of Conpound A dissol ved
was 94 % (average n=3) in 0.1 MHJ and 94 % (average n=3) in phosphate

buffer p £cbid [ tl : ' to the
i nventi o;ﬁ'}ge q%gn%gﬁig sco m?[#%lﬁ%ﬁéﬁ%ﬁlchﬁp B%%r%ﬁﬁggtﬁgﬁga&m@%wp@g%ar ed by
m Xxi ng Cogiagpiegdion orBycra granalacibh tdeBnigatl ul ose and mai ze starch and the
m xture was noistured with a suitable anount of naize starch (paste). After
drying the granulate was nmlled and then m xed with pol yvinyl pyrrolidone
crosslinked: Finally the sodiumsteary 1 fumarate was adm xed and ~o the
gr anul ateﬁﬁﬁ%‘—cggﬁe ‘$8ed into tablets. ng/tabl

0

]

A low molecular weight thromin inhibitor is mixed with the filler of fillers and if necessary
the disintegrant. This mixture is then mixed with the lubricant and compressed to the

tablets.

15 Wet granulation

A low molecular weight thrombin inhibitor is mixed with the filler of fillers, and if
necessary the disintegrant. The mixture is then moistured with a suitable solvent in which
the binder may be dissolved. After drying the granulate is milled and then mixed with the

20  lubricant and compressed to tablets



Compound A is Mcrocrystalline cellul ose Maize starch Maize starch (qq?gqgg
Wat er- Pol yvi nyl pyrrol i done crosslinked Zo Sodi um stearyl funmarate 3071

6. 9.s. 10 wWodo/¥pches: 8.5 nm Tabl et weight: 219 ng Fbrdne§§%6£&pmN”is The
obtained tablets were anal ysed for dissolution of Conpound accérélng to
the nethod described in Exanple 1. Results are shown in Figure 2. After 30
m nutes the anount of Conpound A dissolvVed was 100 % (average n=3) in 0.1 M
HCl and 97 (average n=3) in phosphate buffer pH 6.8. 30 2 MAY 2003 wo
oonss7l 9 Exanple 2 Drug dissolution fromtablets according to the
reference PCT/SEQ9/01471 Lachman ({The theory and practice of industrial
phar macy 199eKBAEXHABIEF descri bes anot her conposition and nmanufacturing of
a"standard" granulate for an IR tablet. IR tablets s of the thrombin
‘inhibitor, Conpound A were prepared according to this nethod by m xing
Conmpound heal ci ] 1 16 1\ istured with
pre-gelatfExgnrl et iQ%H?Bg§§ﬁﬁgﬁgg§r@gﬁﬂﬁﬁa%gt FS Aftggﬁgéying the granul ate
was mlled and then mxed with talc Finally, the mneral oil was adm xed
and the granul ate was conpressed to tablets. ~o Conpound A24Tri cal ci um
phosphat e 1B80Rbleta{ihe thirombingnkibierl Sompennd 4, werpgiremoedbvmirarg Comppund A ght 4

wer e anal yeRges grebe SR optiee BRrp e A Al PATR T PR od
described jngiskxadmitg akuithie %Bﬁnt%f%ogﬂ%ﬁbhﬁbﬂé&?o?dissﬁweﬁrin wtefl nutes the
amount of Conpound A di ssol ved was 40 % (‘average n=3) in 0.1 MHCO and 5 %

(aver age naARpr dnyinghtieghatatbuiaé efillqi-brfd tBen Aixed with sodium stearyl fumarate and

compressed to tablets.

mg/tabl

Compound A 24
Microcrystalline cellulose MCC pH 101) 140

15 Sodium starch glycollate 16 .
Mannitol 16
Polyvinylpyrrolidone K 90 15
Water g.s.
Sodium stearyl fumarate 2

20
Punches: 9mm
Tablet weight: 213 mg
Hardness: 110N

25 The obtained tablets were analysed with regard to dissolution of Compound A using a USP
dissolution apparatus No. 2 (paddle), 100 rpm, 500 ml. The dissolution medium used had a
temperature of 37°C. Two different dissolution medium were used, 0.1 M HCl pH 1 and

“phosphate buffer pH 6.8 (ionic strength 0.1). The amount of Compound A released was
determined by UV-spectrometry.

30



- 2 MAC 2003 WD 00113671 10 Exanmple 3 ~ Drag dissolution fromtabl et
according to the reference s ~0 ~s so PCTI SE99/ 01471 Lachman (The chcﬁ‘lN 2003
and practice of industrial pharmacy 1986, 343, appA) descri bes corrp05| t| on
and manuf aefddhsdg of a another "standard" granulate for anp J‘t9

tablets of thronbin inhibitor) Conpound A were prepared accordi'ng {o th|
met hod by m xi ng Conmpound A, lactose and the m xture was noi stured wth
starch dissolved in water. After dryingthe granulate was nilled and then
m xed with dry starch and talc. Finally the mneral oil was adm xed and the
granul ate was conpressed to tablets. Conpound

A24lLact os 1OStarch ast )SStar 28Tal.c2 neral oil

Tabl et wei ‘E 5258 S Wé&-ﬁ'rﬁ A%@ ﬁp ﬁ%ﬁﬂ’i@@‘ toaf&‘)é‘?%o“gg}éd‘ g‘f“%\s"&f f or
di ssol uti 0 L le 1.
Resul ts a(rég /SIK \Aﬂ%ﬁ?lrﬁ? Zq\g?{(%?p gg& :{‘b(&b&a ?%S ﬂgﬁéghgﬁo%&ﬂep%%gﬁpound A
di ssol ved was 100 %(average n=3) in 0.1 MHCO and 74 (average n=3) in
phosphat e buffer pH 6. 8. - 2 MAY 2003 WO 00113671 11 Short description of
t he Fi gzsrExempETItSEIDuE dissalution frow tabletDaewoding tothe ddventient hr onbi n i nhi bi t or

Compound A fromtablets according to the invention as described in Exanple
1. (No-"figure is given for exanple I'b). Figure 2: Dissolution of the

t hrombi n i Enuﬁﬂl f t j ce as

descri bed ]lﬁhﬁh}%xtts o gB Fe og &@&s@%{l ﬁt\?%rgﬁge%{gﬁe rhfr?%r%lé%ﬁﬁ&ﬁ{db&t or

Conpound Anﬂ‘cfd@?@slzl@ﬂm@&ﬁlu&&e ahdfatrets@rdn@d the mixture was moistured with a suitable
amount of maize starch (paste). After drying the granulate was milled and then mixed with
pol}'rvinylpyrrolidone crosslinked. Finally the sodium stearyl fumarate was admixed and

10 the granulate was compressed into tablets.

mg/tabl

Compound A 30

15 Microcrystalline cellulose 115
Maize starch 55
Maize starch (paste) 6
Water q.s.
Polyvinylpyrrolidone crosslinked 10

20 Sodium stearyl fumarate 2.2
Punches: 8.5 mm
Tablet weight: 219 mg
Hardness: 110N

25
The obtained tablets were analysed for dissolution of Compound A according to the
method described in Example 1. Results are shown in Figure 2. After 30 minutes the
‘amount of Compound A dissolved was 100 % (average n=3) in 0.1 M HCl and 97 %
(average n=3) in phosphate buffer pH 6.8.
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~0 reference as described in Exanple 3 Conclusion (Exanples) Fromth MAY 2003
Exanples it is obvious that a sufficient quality of the product is not'
achi eved iﬁ/o ﬁn67lrusi ng a "standard" granul ate. Either the technical
properties are bad [Exanple 2 and 3,J and/or the dissol utidr ¥ PR¢hhat e
buffer pH b.8 does not neet the definition of a rapidly dissolving drug
product in Guidance for Industry. Waiver9of in Vivo Bioavailability and

Bi oequi val ens Studies for |Imedi ate Rel ease Sol i ds Dosage Forns Contai ni ng
Certain Active Mieties/Active Ingredients Based on Bi opharnmaceutics Zo
Classification System Wth the fornmulation according to the invention the
di ssol uti oExempleast DTupiskoliati fiom datdets snsotrdingiei thareipengeerti es are

excel l ent. - 2 MAY 2003 What is clained is: 1. An oral immedi ate rel ease
formulation in solid form conprising (a) a | ow nol ecul ar wei ght peptide

t hronbi n i RHLN] | i j icle
Si'zo of || eotPnab (TRE IR, A MRREROFBlagu iarhicl 198E U5 RDD Pufic,

cel l ul ose anethesbmidsitioarad ngdryieehinal of hitadadMptihulaid Bhen IR ket 3B tablevy Of
the forrmulation. 2. The oral formulation according to claim1, wherein the

f or mul atsi oref Systtheemehin ynldbitaraCompenndidy svere prephired sncersiingito, this nhithetbby miningr a
| ubri cant. . The.aral. farnul.ati,on agcording to claim1 ar, 2, further
compr | af g CEmRRA &, isal T RrOtHale g Tt PiRes RS IS Bt FOR e FIRBe) ai m
3, wherein i ! 04 «f.Qr i 2
oral for Lrulrggalf%%&giéggs?gﬁ%iﬁag '?}l&t r%} Wﬁéé g‘fa‘ﬁ(}ﬂtaﬂafewt r g%glaﬁﬁ:ﬂ‘geh:rgi:}{s %P?@s

gl yci ne, N talc Finally, the mineral oil was admixed and the granulate was compressed to tablets.

[ 1-cycl ohexyl -2-[2-[[[[ 4-[ (hydroxyi m no) am nonet hyl ] - phenyl ] net hyl ] am no

] car bonyl J- 1azeti di nyl J- 2- oxoet hyl ] -, ethyl ester, [S-(R*, S*)]-). A
process _for.preparing an oral inmediate | ease fornul ation according to
claim1'%r Cfom Cg’ﬁﬂl‘bf sing mxing the | ow %I ecul ar wei ght peptide thronbin

i nhi bi tor wddidilig pRbgihak’ ystal line cell yypse and sodi um starch glycollate.
7. A process for tﬁe preparation of an oral internediate rel ease

f or mul at i orPregdd@imizedgstarch cl ai m 1, conpri $§ng preparing said formul ati on by
direct conpression or by wet granul ation techniques. The process accordi ng
to clai m6,Vé&&hprising adding to the mix88re at | east one ingredient
selected fr the group consisting of a gagar, a disintegrant, a binder,
and a lubricant. 9. The oral fornulation according to claiml or 2, wherein

t he t hr gembi Mirerdliohl] fighit has a particle size of less than 150,um -12 - 2
MAY 2003

Punches: 9 mm

Tablet weight: 198 mg

Hardness: 12N

20
The obtained tablets were analysed for dissolution of Compound A according to the
method described in Example 1. Results are shown in Figure 2. After 30 minutes the
amount of Compound A dissolved was 40 % (average n=3) in 0.1 M HCl and 5 % (average
n=3) in phosphate buffer pH 6.8.

25



10. The oral formulation according to claim1l or 2, wherein the throribhﬂr
i nhi bitor has a nean particle size less than 80 Vim 11. The process 1003
according to claim9, further conprising the steps of adding a lubricant to
the m xt upg @pdeRonpressing the mxture to formtablets. 112CT,§\$®%9 ss for
preparing an oral imedi ate release formulation according to claim1 or 2,
conprising: mxing the | ow nol ecul.ar wei ght thronbin inhibitor,

m crocrystalline cellul ose and sodi um stlrch glycollate to forma m xture;
noi sturizing the mxture with a binder; drying the m xture to forma
granulate; mlling the granulate; m xing the granulate with a |ubricant;

and conpressi ng, the granulate. wth t | ubricant to formtablets. 13. The
process acééﬂﬂ.’g.l&g? t ogE‘Pga 1Fﬁ°i‘§{°nc?&HbPB§cha@m&fg t%xq)rqfq{gnqﬁ xture at |east
one ingredient selected fromthe group consisting of a sugar and a
disintegrant. 14. The oral formulation according to claim1, wherein the
peptide thiashah (ThBiEEcHPind SradiRk epirﬁdsﬁap;sﬂa&mcﬁrmga@%ﬁw Bédogbey

i nogatran, nelagatran and gl'ycine, N[ 1-cycl ohéxyl-2[2

[[[[4-[ ( hydempesinemadanimdaniring df aphetingt Tstaidasd”|grarivtesé for an IR tablet. IR
bonyl ] - 1-azet j di nyl.] - 2- hyl]-, ethyl ester, [S.(R‘,.S*)]:)..15. Th
or b 1 o i PR i SR S, COMp U Ao MR RIEP e Yot B b RE |

titutes; 0 At . | f
P atm 1 or et tbliddtnth, Sheid:Ofnd B Bhd Rs phiirurdd il SERRAPY ©0
the formul atake@n. 17. The oral fornmulation of claiml1l or 2, wherein the

thronbin inhibitor constitutes 1-35% (wWw of the formulation. -13 - 2
MAY 2003 1@\fieTideying tie granuinte wes wiledfand thanmiked with, dryisiaodh andnpci Eipslly the

t hronbi n i nhi b | - 35% . i talli || 50- 90% (W' W) ;
Soat um ot areheg] Shues SREe S8 e R At on dreeed izl ; e

pol yvi nyl pyrrolidone K 90 3-15% (W w); and, sodiumstearyl funarate
0.5-1.5% (ww).

Compound A 24
Lactose 110
Starch(paste) 5

15 Starch 28
Talc 28
Mineral 0il 50 cps 11
Punches: Smm

20 Tablet V_veight 206 mg
Hardness: 13N

The obtained tablets were analysed for dissolution of Compound A according to the
method described in Example 1. Results are shown in Figure 3. After 30 minutes the

25 amount of Compound A dissolved was 100 % (average n=3) in 0.1 M HCl and 74 %
(average n=3) in phosphate buffer pH 6.8.



19. The oral formulation of claim18, wherein the thronmbin inhibitor is
glycine N-[1 - 7 MAY 2003
cycl ohexy [[]4- [(hydroxy| m no) am nomet hyl ] phenyl ] t am no
] car bonyl Oie {agﬂl di nyl ]-2-oxoethyl]-, ethyl ester, [S (Rﬂ;% %%’054_7120. The
oral formulation of clai m 1, wherein the formul ati on contains a binder. 21.
The oral formul ation of claim 20, wherelln the binder constitutes up to 15%
(ww) of the fornulation. 22. The oral fornulation of claim?20 or 21,
wherein the binder is a polyvinylpyrrolidone. -14

. AY, . AIA A{.A{lr.Ay{Ye. AS. AA . AU, . AS. . A. . AU. AUS 2| XY] *pZwOVZ
zuoje [V] é’é]’ @féf]Péla]i@é]h? &} ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] c”a] ca]
cal ca]ca]cal] cRa]c a]cRa]ca] c”a]ca]ca]calZ
+/ 39HeWYd ONZRVI }xsnl d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca]caV]ca] caV] ca

caj ca ﬁﬁkﬁﬁl
\Sq"]7 |\\/\/J/r(ﬁ%ﬁ§l/}1 sgéqlﬁ&} Sfaﬁngg}'rﬁ&'})ca ca c‘a’}:gﬁ}’ ad:c"g}ﬁ:c[g]1 f@(é’%eco ;zla;]’ E°a caj ca]
ca] ca] ca] Qm]ena]mas] dabdbddialBahpid & aNb Gahfals given IYHeanp) S BHI# %6 W000418EE&ELE 0
(q((())i))))}xrmhc”Y] ca] ca] ca] caj ca] cal] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] calca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal )) 2% * X 4o +>HHEH,
[vl1111XKOVOQO<11 t ni cal ca ca ca cal.calca]c
a]ca]c“a] t 22334
| Ca] cha] CAPYB LA HaR BLPE PPERG BTG CapParuLt ChT e s Slcaliss

14, 47494@#@%3@%&?@2&%?&%@ 8| wr 1 gb] X] c] ca] ca] ca] ca] c"a] ca] calcalcalc

a] ca] cal] cal cal cal ca] ca] c” ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 838
+\;

| <<<<<<" =| ===B>i >>>5’7£@\* A>ABCOWCC? DDYEE{ val gb] c] ca] c b]ica] ca] ca] ca] ca] ca]

ca] ca] ca] dagwapcR}calp oapéﬁqtébzpaﬁz}rm]rmqoc@pm 4gbdets exprdang@|the] caj c

a! EbFnFF# 1 HHHEL / L) |~

KyKKRLLL*%aﬁVﬁN %QslﬁlEd‘aﬁP&ﬁ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! OP{ PPPGGHLHHH#I / |
[1~J
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] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca 21 XY]i K*

10%& ()-GS 10% & ()- "10% & ()-10% & ()- m

10% & () PTG EroTgR e £ ot e dolelns pegugii i,

1098 & {9 - @EhQbkin% 4 )sta.f’;ﬁirdi dr)dte. Either he Yéchnicht properties are bad [Example 2 and

"10% & () - *10%& 10‘V i KS;
1?% & () |3 Farove 11(19 dsa@%&zr( In- pgfmex@}&tet()‘!)uf(dr pﬂofv/&zi(aqs»rmmm th/definition Iof a
‘110&/2‘/% 3& ( )rapl\ggf sio)lv 3 Og{)q%ocq&ct 0 /a.née) for In]dus/% ('\i’al\/gr Of/ &\;12' LI10% () -

Bioavailability and Bioequivalens Studies for Immediate Release Solids Dosage Forms
Containing Certain Active Moieties/Active Ingredients Based on Biopharmaceutics
20  Classification System. With the formulation according to the invention the dissolution is

fast in both medias and the technical properties are excellent.



+/ i K- S3 $109%& ()-Y,!10% & ()-' @+ "10%& ()-Ff)F10%& ()-F "10%& ()-

109 () - @L$10%& ()-/36789Hehl S3" $10%& () s 10%& ()- s - 2 MAY 2003
109&' ()-', 109& ()-101010f <109%& ()-I5! 109%& ()- wW\=ZaBh!l S3° $10% YY" 10%&' () - YLS
1098 () - ySH10%& ()-! yS#10%z& ()-13t! 10%& ()-Y

" 109& ()- ZRVAEhI S3° $10993" 10%&' ()-1!109&' ()-/ 109%& ()- .10%& ()-
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10% & () - 18edlate)in ptt 41904nghigher o 34% Wy of e f@upigtiqn) - | ' 1 10% & () -
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10% & ()-*10% & ()-(10% & ()-' 10% & ( W;’ #10% & ()-!#10% & () - #% YR EIE @
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h& ()-9Y10% h& () 10% h& ()-3 10% h& () -
3. The oral formulation according to claim 1 or 2, further comprising comprises mannitol.
4. The oral formulation according to claim 3, wherein mannitol constitutes up to 15% (w/w)

of the formulation.

5. The oral formulation according to claim 1, wherein the thrombin inhibitor is glycine, N-
[1-cyclohexyl-2-[2-[[[[4-[(hydroxyimino)aminomethyl]-phenyl]methyl]amino ]carbonyl}-1-
azetidinyl}-2-oxoethyl]-, ethyl ester, [S-(R*, S*)]-).

6. A process for preparing an oral immediate release formulation according to claim 1 or 2,
comprising mixing the low molecular weight peptide thrombin inhibitor with the microcrystalline

cellulose and sodium starch glycollate.
7. A process for the preparation of an oral intermediate release formulation according to

claim 1, comprising preparing said formulation by direct compression or by wet granulation

techniques.

8. The process according to claim 6, comprising adding to the mixture at least one

ingredient selected from the group consisting of a sugar, a disintegrant, a binder, and a lubricant.

9. The oral formulation according to claim 1 or 2, wherein the thrombin inhibitor has a

particle size of less than 150 ym.
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15. The oral formulation of claim 1 or 2, wherein microcrystalline cellulose constitutes 50- .

90% (w/w) of the formulation.

16. The oral formulation of claim 1 or 2, wherein sodium starch glycollate constitutes 3-20%

(w/w) of the formulation.

17. The oral formulation of claim 1 or 2, wherein the thrombin inhibitor constitutes 1-35%

(w/w) of the formulation.
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<=>? @\BCDEF G JKiphNCRGRMEI MK Idih 1 8, v resteh @bk d i nRAMABSE plyditte, N-[1-

cyclohexyl-2-[2-[[[[4-[(hydroxyimino)aminomethyl]phenyl}-methyljamino Jcarbonyl]-1-
azetidinyl]-2-oxoethyl]-, ethyl ester, [S-(R*, S*)]-).

20. The oral formulation of claim 1, wherein the formulation contains a binder.

21. The oral formulation of claim 20, wherein the binder constitutes up to 15% (w/w) of the
formulation.

22. The oral formulation of claim 20 or 21, wherein the binder is a polyvinylpyrrolidone.
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