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DPP IV inhibitor formulations The present
invention relates to pharnmaceutical conpositions of
selected DPP |V 5inhibitors, their preparation and
their use to treat selected nedical conditions. The
enzyme DPP-1V (dipeptidyl peptidase IV) also known as
CD26 is a-.serine protease known to lead to the

cl eavage of a di pep gﬁge I the NNtermnal end of a
number of proteins ﬁvi%mﬁ@tf)h@fm”}ﬁ-ﬁ?%?m nal end a
prolin or alanin residue. Due to 10 this property

DPP-1V inhibitors interfere wmth the plasma Tevet
bi oacti ve peptides including the peptide GP-1 and
Thé pravensindeitRm rofidiet hsc Ok -
BR8] g&g?{)égt:%%é{gqsoelected DPP IV

_treatment of diabetes nellitus.
inGodees: theyHaepriation poditheibussot tréa ssleofedsabdictiesbnditions.
DPP-1V inhibitors it 15 has been observed, that the
DPP-1V inhibitors with a primary or secondary am no
Thy engyrshDRPHW( dipeatidydigeptidass W edioddainnoss ©D28!i€ Bserine
unber of customar

of

oleaSK aRh R G B FRritde aft PP B o SLiorsinsl end of a

eXCI pi : _
nushizsrof peitsing having o HRSERIERNhERE S BdtMora®idi? FdSdue. Due to
cid ric acid glucose, fructose, saccharose,
F

Aacl Cl ACl O ' L
this RIORRIY 5%1'YM§Q¢QT Hretsrferenuitly et plesraa igpveliatisioactive peptides
indlAA® HaV st ] t react. .Wwith :
S e R0 Dy e ord el Bl SRS S0t the
repfrenitiof diabetsfs rogiitysi ent s, especially in tight contact

provided in tablets and at hi gh excipient/drug

ratios. The ami no group appears to react wth
In aitefoptsnig peapges phavashosiutibal 0sitRAS of ¥81eeRIIIBP!V inhibitors it
ha?bo%gsband %ath ﬁar boxylic add functional groups 3 :

? BPRE BRI Ve gtipe DRPVY inhibiiors with grprimanerspsordary meino

rovgl sholwaESoryatibiidat ¢ i f s wi
T e o RatB IS, U s B R of B S Eon ghiems with a
NUNBRHACURINATY sXeiplestr i syetasi microorystatins wetiuiose ngpdium starch

o s icPo SaaB T et 24 il attle uggsedrupose.

saqchareet laclone.onbltedadirerss Tasagie that &npduntistthémselves are very
cted DPP-1V inhijibitor

S tency of. se|]e
_Sta!?:‘ghfﬁ’gg ﬁ%agcq vilg ria'b\%%%@@e{ﬁlﬁ% in sglidh desageuiRrms épd dvig
impuriti¢shef excipians, ebpeei=lg it BghtcohRice PR/FHJIOH thfiBts and at high
tr.er?} ment of fo achieve glycemc control in a type

exciplenidiig rtigs.ihe IWINAgIoup @ppears teneacvdthoredocingamigars and

ithBthet éakiffy & e ; cially a . ..
it el IbabiVe byl b b End WA SaHIBUR: o0 RiifcipalerBips formed
for gxample at glﬁcsugfécmﬂndtnoamstaum Gifintbse byaoxidationt Foeant

o8t BB B oM bL8YE 5 B SRE Bt a e r

requirgdiduedo dhe urphisinggrpesiyt dfahs serbtedignkibRErst Phiig eat
obesi t:’yOt and osteoporosis as

i d hritis,
pha@ﬁﬁeﬁ%ﬁﬁéaqltcé?"&’r&tﬁ\ybh% Iag? [efBtiedsa lyRsibean teghnigsl problems n

~ assaridied 9ith AP BGExpech Botehicy bPYAIESHd DFMAY ﬂﬁﬁlgfbtr ic:?mgounds.

conposition conprising as an 5 active ingredien
DPP IV inhibitor conmpound with an am no group

A pHageet iti ; , .
Tl (s el cMposition aacerding fo the preseqt disclosyre is intepged for the
treatent of tpjacBisve-glRersiticootrobingetypdi1ror typyd P-diattitdd Reditus patient

=L (I Ldin-2-yoOrethyl]-3-nmethyl-7-(2-butyn
and éopniides3) DPRIVIRGIRb N P chov PSPy eita e prmary
aming-Jro\y iasanoactive Zngrédiinh)a firsBan® 680dnd/dill’nb ¥ Bindar/ L) - 8
disin'& Rt'sa%fpﬁro_ i peridin- 1- 1) - xant hi ne, B
5; agc b tpé'?la pﬁ'%!ﬂ/‘i‘?“*?%@l}taf@-@ﬂ agdiliorsal ghidard are a
t hyl - qui nazol i n- 2-
yl met hyl ) - 3, 5-di hydro-i m dazo[ 4, 5- dhow dazi n 4-one,

15
1-[ (4- Met hyl - qui nazol i n- 2-yOret hyl ] - 3- net hy1- 7- ( 2- but

p-1-y1)-8-[(2-am no-2- -
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starch and a |ubricant which is magnesi um stearate.
5In a second aspect, there is provided a process for
the preparation of a pharmaceutical conposition
according to the first aspect conprising a.
di ssolving the binder in a sqglvent to produce a
granul ation liquid; b. blendﬁng the DPP-1V inhibitor,
the diluents, and the disintegrant to produce a
pre-m x; 10c.npistening the pre-mx with the
furtﬂéra@b’tto?mt 'A‘Ei'&il’tlo'ng}fg/< 91@6&11559’&@:%@% b¥ uBkdny ltaiat Ageudmatoid arthritis,
noi St ened pre- . optionally sieving the
obe@ltwautiaisda@bm:rreslmax weﬂ'amghSlHJmfteﬁ@gﬁ@ﬁt fraaspeekationz e
of at least 1.0 nm e. drying the granul ate at about
40-75C unti | the desired |l oss on drying 15val ue in

In 4 fet & tﬁfarelrsEpr%ltiéd @bérﬂirﬁﬁd:euflcal%omﬁd”sﬁldm@)rdplnﬁdg as an
granul'ate through a sieve with a nmesh size of

active irgregicdt mﬁPl@ IV inhdbitey comepauiisy WS aD anaingrgsoup 5 Selected from
granul ate for final blending. 20 In a third aspect,
there. is provided a dosage form prepared with the
phay [(E‘Qﬁé%'ypémné%mpﬁiyi)h@ﬂhy’l]lsﬁﬁdﬂhymi(z-ﬁdm—ﬂ iyl s8-(3-(R)-amino-
aspect, containing the active |ngred|ent in a dosage
of Fﬂptﬁ"ldtg-‘i -y} ngnthm% rTg, 5 nmg or 10 ng. Diluents

T

ﬁﬁ sphab@harehydrous, dibasic cal ci unphosphat e
J%rate erythrltol Iom13ubst|tuted h%droﬁgpro

eel1l [{Qosmzotie@ayoethy riemetiat/ni2 bietyst lay 318 3-amino-piperidin-
Xyl | ng those diluents mannitol and

préb@ﬁé?ﬂ@ﬂ%%d starch are preferred. - 2b -
| it l -dueazolin-2-
gbozjvgﬁgent [ onegfp%ﬁdﬁi%t@%@@gggpn?ﬁ?eﬁgr ch ézr?dm

| owdraathsd)i-3, ﬁtcumydwdm@qm[fbﬁsd]m'daﬂlmé@r(q- HPC) whi ch

2P he 2R SR RS i amino >

L0 i BRANIrABHAlcning]-SantBbley ot hy! eneql ycol

calciu ate, "cal cium stearate, hydrog enated

€ astt-f§8- Gvdnoeﬂluml@ﬁﬁwllmtbvléérraeﬁwl—ﬂ(@ bg&rtﬁn-élrylba ~((R)-3-amino-
| ubrica neS|un1stearate Bi nders suitable

f orPIRE" %Tﬁé%é% % conposition according to the

L Nvepd. | ] Y, ( N.eyh-831 R-3mino-piperidin-1-yl)-
b, Cotn s AR ERR 7L ORISR RE Simino-piperidin-1-yD)
hy daatipe opy| nethylcellulose ( HPMC)

oo e o Baetie 2 b 2B B B PRS2 -amino-
hy rBMfHé%b{'lg dg'%%.hé HPC), copovi done and |

|n|ze rch being preferred. The above
memt [(Qleyhrim-myl‘&hmzwpgeﬂmt]+3an‘@6w|§t—@=blhiyan‘dylll&-@3) -3-amino-
shOM/addltlo? %Lluent and di si ntegrant properties
andReIR s kRNEKY as the second diluent or the
IS4 - -yh-8-((R)-3-amino-
e U s AR it R s el
I n\{:ﬁpiérid)n-Tay[pxamhhmest arch, crospovi done,

pr el & bmskaradhibh SRR e 0

g |4 dal silicon dioxide can
be usggq;bgﬂﬁé&og Siggg‘%&%&%’l’/EPZOO?lOMZM - 3 - An

ex enpOainoxaimse irmetryl]i: rmthlyl ri(2- -butyhel-ghesdM)-3-amino-piperidin-
i nvention conprises the diluent mannitol,

pr dg¥i-%entiingd starch as a diluent with addi ti onal
bi.nder properties, the binder copovi done, the

di sintegrant corn starch, and nmagnesi um stearate as
the lubricant. Dosage forns prepared with a

phar maceuti cal conpositions according to the present
invention contain active ingredients in dosage ranges
of 0.1-100 ny. Preferred dosages are 0.5 ng, 1 ny,
2.5 nmg, 5 ng and 10 ng. 10 Typical pharnaceutlca



15 5-15 %li sintegrant, and 0.1-4% ubricant. Preferred
phar maceuti cal conpositions conprise (% by wei ght)
0.5-7 %active ingredient 20 50-75 %iluent 1, 5-15
%li | uent 2, 2-4 %bi nder, 8-12 %li sintegrant, and
0.5-2 %ubricant 25 The phar maceuti cal conpositions
according to the invention~” 8P¢ intended for oral use
and can be used in the dosage formof a capsule, a
tablet or a filmcoated tablet. Typically the film

coat represents 2-4% prefer ab 3% o
or agsamﬂwepf &l rgh@plq%\t(ﬁﬁ (gb@ rga:pnl q B?théggﬁjeé}t] twhich is

6?%%@1& & tar@h ol bff’ﬁ@? Wil i8RbbeGdabhy, #a&sistegrant evhith is corn

Ri"€xenpl ary coat conposi tion may conprise

Sareh exiind Ripyicart Wiich is sldognestn ElE_RIP; pol yet hyl ene
gl ycol (PEG, talc, titaniumdioxide and optionally

iron oxide. -4-. Preferred active ingredients in the

5 Ina ggﬁéﬁd(%sﬁ’éctflmﬂﬂ% PILE58idety Siickes farrthe PREBArdtion of a
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a priomary am ngo group and salts

phaﬁﬂimf@mbalsa:mhptlcanyc@wdmg\ﬁolthﬁ ifipsLtasPeakePs 8”?‘"9 her eof

g?"g:‘ 2?&@? V'(‘Gltg:u(’ﬁ) rp_-éer,@ AN vﬁ%er eplrd}bﬂf ¢4 blanutdtioiquic:

([d, 5] ﬂ%ﬁﬁ?n'@‘tﬁé‘bpl:"‘zv YARIBitdty the diluents, and the disintegrant to
(qui nazol i n=2-yOret hyl I, (qui noxalin-6- 10 yl)nethyl,

(4 I\/Ethynlduqelarmdnim 2- yI)rret hyl, 2-Cyano-benzyl,

(3c WZ%I%%IP@ :tlhg Q??/ Fif)ﬁrENTﬁttFéélgranulation liquid and subsequently
(Dl 4- thﬁ?dnulaﬂngf’fhélrﬁbsatembﬁ rmehwx or (4, 6-
nmet ny

3-¢dR) - apiloe%glllpgﬂééi#gﬂh@ grappl at%ué Fh%ough a sieve with a mesh

met hyl -.pro no or
(2- (S) % 0%’ E?Fgg Ibﬂn?r'ﬂ{nthyl am no. 15 Preferred DPP IV

I ngi bi §8jing MEngrandateatabdet 407 YNt therrsirag dosmen drying

salts ther eof
value in the range of 1-5 % is obtained;

f.  sieving the dried granulate through a sieve with a mesh size of at ieast

0.6 mm;
g. adding the lubricant to the granulate for final biending.

In a third aspect, there is provided a dosage form prepared with the pharmaceutical

composition according to the first aspect, containing the active ingredient in a dosage

of 0.5 mg, 1 mg, 2.5 mg, 5 mg or 10'mg.

Diluents suitable for a pharmaceutical composition according to the invention are
celiulose powder, dibasic calciumphosphaté anhydrous, dibasic calciumphosphate
dihydrate, erythritol, low substituted hydroxypropy! cellulose, mannitol, pregelatinized

starch or xylitol. Among those diluents mannitol and pregelatinized starch are

prefefred.



1

-[ (4-nmet hyl - qui nazol i n-2-yl)net hyl ] -3-nmethyl-7-(2-but

yn-1-y1)-8-(3-(R)-am nopi peridin-1 -yl)-xanthine

(compare WD 2004/ 018468, exanple 2(142): - 5 -

1-[ ([ 1, 5] napht hyri di n- 2-yQOret hyl ] - 3- et hyl - 7- (2- but yn

-1-y1)-8-((R) - 3-am no- pi pefbelin-1-yl)-xanthine

(conpare WD 2004/018468, exanple 2(252)): 5

1-[ (Qui nazolin-2-yOret hyl1ll- 3-net hyl - 7-(2-butyn-1-y1)-
(R) - 3-am no- pi peridin-1- yl)-xanthine (conpare WO

2004/ 018468, exanple 2(80)): 2-((R)-3-Am

Dl!uéﬁtslfiir?@?ﬂeﬂla%'tﬂae%borﬁi ditueint 2reytheubpvé mehtiontddiluents pre-
Wi nazolin

getrtisized garghy A .lcvwaa%t[mteé WWPWQZHCEMO%%@(HB@ Yghich show

HGWF%%%%?%‘?@&mSéaW' e 136): 0 VG-N N

ui nazolin-2-yl)methyl]-3-nmethyl- 7-(2- but yi

Lufimﬁ@%y@#éﬁy%phﬁpﬁﬁtﬂﬁa g?mQOSI qon accord dln to the iW?ntion are

taltZ RSy o@*,amnilﬁnﬂehbmate vlcium stearate, hydrogenated castor oil

. 2007/ 128724PCT/ EP2007/ 054 04 -

or agnesies{erIgla-fd1e Riet! ’ﬂ? IsgnAQRGNMM FleBRtG yn-
1-y1)-84(R)-3-am nopi peri d| n y1) xant hi ne (conpare

WO 2005/ 085246, exanple 1(
Blnﬂe(SZSlﬂiﬁblﬂ)fObérptwmagewfﬁﬁh%mvos('@ﬁfb%ﬁcyfﬂi@gfyqshﬁsnﬁflﬂff‘?re

m%ﬁ%é@éﬁ@ﬁn%&gaéﬁ Bt %lpglg%%rt?d?\e\mﬁ%’tﬁ@@{/ﬁym&vates)
hydl’e{q(p#e;bﬁtﬁ@thyiq&lltﬂdeﬁMQ) ydeptypropyBetioby (HFCE.2- but

POl BgATOBrH PP R R e SR oS B8 Sh 760,
hyRS:aRbsyleditlose (Q HPCNcogoﬁdone and pregelatinized starch being

preferred.
The above mentioned binders pregelattnlzed starch and L—HPC show additional

diluent and disintegrant propetties and can also be used as the second diluent or the

disintegrant.

Disintegrants suitable for a pharmaceutical composition according to the present
invention are com starch, crospovxdone low-substituted hydroxypropylcel!ulose (L-

HPC) or pregelatinized starch corn starch belng preferred.

As an optional glidant colloidal silicon dioxide can be used.
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an
- 4018&%i d udilvgn
3-4fgnul atignastep is followed by an 15 optional wet

1-[ (3-Cyano-pyridin-2-yl)nmethyl]-3-nethyl-7-(2-butyn-
1-y1)-84(R) - 3-am no- piperidin-1-yl)-xanthine

(conpare WD 2005/ 085246, exanple 1(52)): | lo

WO pwzmasray| - pyri midi n-2-yOret hyl | - 3- net hy1- 7 p625PstoYios4204
n-1-y1)-8-((R)-3-am nopi peridin-1-yl)-xant hi ne

(conpare WD 2005/ 085246, exanple 1(81)): 10

1-[ (4, 6-D et hyl - pyri m di n-Z;gI_)rrethyI il-3-methyl-7-(
2-butyn-1-y1)-8-((R)-3-am no- '

pi peridin-1-y1l)-xanthine (conpare WO 2005/ 085246,

A7) - S O N . . )
ARERBRcfard CUimbboindf kiceiaiia todngl ol invention egerisap e diuent
mangied) pgakdtinizedistath di ar dituehbywith a&ambﬁélrlﬁndé?%m%rﬁes, the
bi 2005/ 8’8?524 ,dﬁxan'pl e 1(83)): . WD 2007/ 128724
BET) B YPREsWeAsIhedrant ool plaEih Aad dergnesiun siesrate as the
lubdicgnitdi ng to the invention a granul ate can be
prepared by a wet granul ation process. Alternative
met hods for granul ation of active ingredient and
D e ' aly on: Liquid are fluid, bed
DEIPAN Brofilely Ruf Ao diicel SaBodfichadiofans fo the present
INgriieaIicentaim ﬁﬁi\@ciegeadiér&sl ar mslfg@trfaﬁgeé ei)iﬁl! Hdlldosm@. Preferred
wa et hanqgl , net hanol ,
d(“:%gé%ggteaﬁéﬁvg’gﬁgpo%gmﬁrgﬂq 3‘6@30&94 fied water, and
contai ns a binder such as copovi done. The solvent is
T a. vgl rz];lti | e corgionent , .Which does not remain in the
YPIHLPhmagsetcal crmpositione comgrisel(%rhy weighthe ot her
0.3201%1 ent gty @yfeppt | on of the lubricant are
prem xed d gr anul ated with the aqueous granul ation
1high shear granulator. The wet

sieving step, drying and dry sieving of the granul es.
1-F%r exanptiedax, |1 ui d bed dryer can then be used for

) ing. The dried granules are sieved through an
ng){c;%’ropri %ntggafg’.g%?ter additi on of the other
0.1ek 84 pi entligbrigahh. exception of the lubricant the

m xture is blended in a suitable 20 conventi onal

bl ender such as a free fall blender followed by
Preféed | I ' ' stearate

and fFﬁ%n%egﬁﬁﬁlﬁé i%fdr?% tﬁ ﬁ}e]s‘b%Pgﬁggg(Wégﬁ exenpl ary
0.5y to gr an@rhia ibargsieitess for the preparation of a
50-phag maceypiGalqy conposition according to the present

I nvention conprises 25 a. dissolving a binder such as
5-186povi dodidudmi 2a sol vent such as purified water at
asdbient tenperature to produce a granulation |iquid;
2430] o h@ggﬂapp-w inhibitor, a diluent, and a
8-12816i nt egdigitedrBnB apdi t abl e m xer, to produce a
0 %&fm X;. WD 2007/ 128724PCT/ EP2007/ 054204 - 9 - c.
SkoPst eni lEriedd pre-nmix with the granul ation Iiquid

and subsequently granul ati ng the noi stened pre-m x

for exanple in a high shear mxer; d. optionally
Theqihapnageuticel eprapasitionsagoeding o tins inugition srieeventéd fordral use

ans TR Yoy A 8hEL BT i

Typipallyf thediiinycoabreiCaénts @t4%] pref@aPRI I oF thd & sa@tgaﬂ
unti]  the dg/;i red | ossmon ryf%}]dg

i f Lyi bed d
COmbﬂ?%ea F"ﬁ"‘*?‘?{g‘??%ﬂééﬁfgﬁ asficizer.<a giffant rw ontionelly.end ngmore

pigndngs. dtri @xbrgplantéait @ohPosRitATRAS cBMpRsE Hi{(ﬂgx%}wﬁ%ﬂ%-

]c,i ev?_I with a
cellulose (HPMC), polyethyiene glycol (PEG), talc, titanium dioxide and optionally

iron oxide.



mesh size of 0.6 Mm 1.6 mm preferably 1.0 mm and 10
g. adding preferably sieved lubricant to the granul ate
for final blending for exanple in a cube mxer. In
ANO HoT/emrat i ve process part of the exipients piERpRF 054204
part of a disintegrant (e.g. corn starch) or a
diluent (e.g. pregelatinized starch) or an additiona
di sintegrant 15 (crospovidone) _can be added
extragranul ar prior to final bl endi ng of step g. In
anot her alternative version of the process the

granul ate produced in steps ato e is produced in a
one pot high shear granul ati on process and subsequent

meweﬂyactweangmdlqmm inghaoh ko6t thd Brdseht ilention are DPP-1V
'“ﬁbﬁ&a |on .of caﬁégol es the final blend is furthe .
PiYedY 'h?(?"[ﬂ?ﬁ%a 9ioYpP Akl disapelisush Elﬁfaf’chBPBtiy inhibitor
aref sdliathkeaiof gefiRsd bﬂﬁ)rﬁnjlﬂ@| blend is further conpressed
into tablets of the targe tabl et core weight with -
appr@rl ate and crushing 25 strength, using an
prapri at tabI et press. For the preparation of
Bd tablets a coating suspension is prepared
aﬁs hej|co ﬁszsed ( blet cores are coated with the
penS| on tto a weight gain of about 2-4 %
ref ably about 3% wusing a standard filmcoater.
The fii | m coati ng solvent is a volatile conmponent,
%I ch does not remain in the final product. To reduce
or Pequired amount of lubricant in the tablets it

is an opti on to use an external lubrication system
- 109- Ex Exanple 1 - Fornulation for direct
Rfconpressi dn An active DPP |V inhibitor ingredient

W T % am nogr oup and all other 5 excipients
wth e pgl,io 2of maghesi um stearate are blended in a
hi' g bl ender. This pre-m x i-s sieved through a

1 mmsieve. After addition of magnesium stearate the
pre-mx is blended in a free fall blender to produce

w88y B delr oot APt SR i a B RGN, Wiiertin
10 yl)roethpb $4-Metimg- qﬁa‘mﬂsﬁnabﬁl}mdﬁﬁﬁl 2m/an6mah9wem 05}9/16 amé-.gt n-2-
- RSB b6 At (RieiBe Bt Zgimetsi, or (4.6-
Dingfhyi¢yrificiae-ajmeihge dnatry &MHB-HRIOAHRINS BG4 -y198-amino-2-

methyl-propyl)-methylamino or (2-(S)-amino-propyl)}-methylamino.

15 Preferred DPP IV inhibitor compounds are the following compounds and salts
thereof:

. 1~[(4-methyl-quinazoiin-2-yl)methy!]-3—methyl-7-(2-butyna1 -yl1)-8-(3-(R)-amino-
piperidin-1-yl}-xanthine (compare WO 2004/01 8468, example 2(142):

N
| />—N
N .

20



10. 000 Magnesium stearate 0.750 1.500 1.875 1.500

Total 50.000 100.000 125.000 100.000  Conponent ng/
tablet % tablet ng/ tablet 70/ tablet Active

wagreediasme 5. 000 2. 000 10. 000 2. 000 Manni t ol ﬁéﬁE@§QMb4m4
86. 500 432.500 86.500 Pregel atinized starch 25.

10. 000 50. 000 10. 000 Magnesium stearate 3.750 1. 500
7.500 1.500 Tot al . .5

¢ 1-([1 ,5]naphthyﬁdin—2-yl)methyl]—3~methyl-?—(2~butyn—1 -yl)—8-((R)¥3-amino»
piperidin-1-yl)-xanthine (compare WO 2004/018468, example 2(252)):

N Wyt

5 ¢ 1-[(Quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1 -y1)-8-((R)-3-amino-piperidin-1-
yl)-xanthine (compare WO 2004/018468, example 2(80)):

0 =
Sope:e
=N O)\T N/ N

N

e 2-((R)-3-Amino-piperidin-1 -y1}-3-(but-2-yinyl}-5-(4-methyl-q uinazolin-2-ylmethyl)-
10 3.5-dihydro-imidazo[4,5-d]pyridazin-4-one (compare WO 2004/050658, example
136):

*  1-{(4-Methyl-quinazolin-2-yl Jmethyl]-3-methyl-7-(2-butyin-1-yl}-8-[(2-amino-2-
15 methyl-propyt)-methylamino]-xanthine (compare WO 2006/029769, example
2(1)): |



250. 000 100. 000 500. 000 100.000 Exanple 2 -
Alternative fornmulation for direct conpression 15 An
active DPP IV inhibitor ingredient with a primry
a0 wo7/gsoyp and all other excipients with excﬁ@f/ﬁ%ommgm
of magnesi um stearate are bl ended in a high she

bl ender. This pre-mx is sieved through a 1 nm si eve.
After addition of magnesium stearate the pre-mx is
bl ended in a free fall blender to produce the final
blend. The final blend is conpressed into tablets
using a suitable tablet press. The follow ng 20

conpositions cap be %Qb’enfrﬁ' s
2007/ 128724PCT/ P2007/ 054204 Conponent ng/t abl et
\ o tabyet Active ingredient 1.000

& 0. OO 8 rq caI 6] unphosphat e, anhydrous
ZQLﬁQ 78. 1 ow substituted hyd
roxypropyl el | Uil ose 12.000 000 12.000 20.000

Magnesi um stearate 0.600 1.000 0.600 1.000

. 1—[(3-Cyano-quinolin-2-yl)methyl]~3-methyl-?—(2—butyn.-1 -y1}-8-({R)-3-amino-
_piperidin-1-yl}-xanthine (compare WO 2005/085246, example 1(30)):

5
* 1-(2-Cyano-benzyl)-3-methyl-7-(2-butyn-1 -yl)-8-((R)-3-amino-piperidin-1 -yl)-
xanthine (compare WO 2005/085246, example 1(39)):
0 [%
N
N
98
o~ N °N
l N
10

* 1{(4-Methyl-quinazolin-2-yl)methyi]-3- -methyl-7-(2-butyn-1-yf)- 8—[(8) -(2-amino-
propyl)-methylammo] xanthine (compare WO 2006/029769, example 2(4):

| N% /
N/ . NL\
N



Total 60.000 100. 000 60. 000 100. 000 Conponent ng/
tablet % tablet ng/ tablet % tablet Active
i ngredi ent 10.000 1.667 10.000 2.222 D basic

we woumsasphat e, anhydrous 464. 000 77. 333 34408007054
76. 788 Low substituted hydroxypropyl cel |l ul ose 120. 086 204
20. 000 90. 000 20.000 Magnesium stearate 6.000 1.000

6. 000 1.000 Total 600.000 100,000 450.000 100.000

e 1 -[(3-Cyano-pyridin—2-y!)methy!]-S-methyl—?—(2—butyn -1-y1}-8-((R)-3-amino-
piperidin-1-yl}-xanthine (compare WO 2005/085246, example 1(52)):

{ q =
, ] ~ N/UIN/:
=N Oé‘\'r N/
N

* 1-{(4-Methyl-pyrimid in-2-yl)methyl]-3-methyl-7-(2-butyn-1 -y}}-8-((R)-3-amino-
piperidin—‘!-yl)—xanthine (compare WO 2005/085246, example 1(81)):

N
0
|

10 o 1~[(4,6-Dimethyf—pyrimidin-2—y|)methyl]—3—methyf~?—(2—butyn—1—yl)~8—((R)-3~amino-
piperidin-1-yl}-xanthine (compare WO 2005/085246, example 1 (82)):

N 0 Z
SN N/ N
B OJ#EN% Q

* 1-[(Quinoxalin-6-yl)methyl}-3-methyl-7-(2-butyn-1 -yi)-8-({R)-3-amino-piperidin-1-
15 yl)-xanthine (compare WO 2005/0852486, example 1(83)):
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5 Exanple 3 - Tablet formulation Copovidone is

di ssolved in purified water at ambient tenperature to
produce a granul ation liquid. An active DPP IV
Wrehiobist2e24i ngredient with a primry am no groﬁé’rmmoomsum
manni tol and part of the pregel atinized starc

bl ended in a suitable m xer, to 10 produce a pre-m X.

The pre-m x is noistened MAt the granulation liquid

and subsequently granul at ed. _he noi st granul ate is
optionally sieved through a sieve with a mesh size of
1.6-3.0 mm The granulate is dried at 55 Cin a

suitable dryer ©o a r noi sture cont ent
chrresondl ng t 2- 5 %1 oss on drying. The dried
I8 ' hro sieve with a nesh size
]of T e gr nul/ is 15 blended with part of
arch a suitable m xer.
V\/Egnesn um tear te i s added t this blend after

passing through'a 1.0 nm si evd for del unpi ng. WO
2007/ 128724PCT/ EP2007/ 054204 - 12 - Subsequently the
final blend is produced by final blending in a
suitable m xer and conpressed into tablets. The
foll owi ng tabl et conposition can be obtai ned:
Conponent ng/tablet %tablet Active ingredient 10. OOO

Toggxﬂo‘ggbggﬂgg%h%@éﬁdgfﬁqnﬁ %88812 %@9@8}3 cl:annbe prepared by a

wel grannlatian @roaess. A natveoetRidsger gtannlamed oftaan \E‘dﬁlngredient and
exé'i&gnféqgﬂ'?% 89’%@&!@%“%%% aresi‘{uelé1 E&E %ranu aotlcc))nlorocg)n% Jgttg?'anulatlon
600
In the wet granulation process the granulation liquid is a solvent such as water,
ethanol, methanol, isopropanol, acetone, preferably purified water, and contains a
binder such as copovidone. The solvent is a volatile component, which does not
remain in the final product. The active ingredient and the other excipients with
exception of the lubricant are premixed and granulated with the aqueous granulation
liquid using a high shear granulator. The wet granulation step is followed by an
optional wet sieving step, drying and dry sieving of the granuies. For example a fluid
bed dryer can then be used for drying. '

The dried granules are sieved through an appropriate sieve. After addition of the
other excipients with exception of the lubricant the mixture is blended in a suitable
conventional blender sﬁch as a free fall blender followed by addition of the lubricant
such as magnesium stearate and final blending in the blender.

Thus an exemplary wet granulation process for the preparation of a pharmaceutical

composition according to the present invention comprises

a.  dissolving a binder such as copovidone in a solvent such as purified water at
ambient temperature to produce a granulation liquid;

b.  blending a DPP-IV inhibitor, a diluent, and a disintegrant in a suitable mixer, to

produce a pre-mix:
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Exanple 4 - Coated tablet fornulation Copovidone is

di ssolved in purified water at ambient tenperature to
produce a granul ation liquid. An active DPP IV
Wh2007/1238724i ngredient with a primary am no groi;|ﬁT,EP2[m',054204
mannitol, pregelatinized starch and corn starch are

bl ended in a suitable m xer to 10 produce the

pre-m Xx. The pre-mXx is m)lstgned with the

granul ation liquid and subsequently granul ated using

a high shear m xer. The noist granulate is optionally

e %%E%Hrggéﬁ%rbééﬁi?@ﬁ‘r%Eﬁp%r?“’gff;&{}{q%%gﬁfﬁ%&%%ugugwgranulatmg

bedhelnydstened pre-mik o8 exampld® high BBe¥ahigrof 2-4 %
|s 0 ed. Th Final Blend is conpresse |nto

d.y ab‘ipgf’”é' r%%‘"”a %@PHW BisyMiBraugheesicue wath,a mesh size of at

I titanium di oxide and iron
gg.‘%?tgweﬁ@ﬁgg%ﬁfb’ﬁ %m‘?f. ed water in a suitable
€. £Bfing thexgrgnblate @b@?ﬂéﬁdﬁuﬁ%amoppret&mmyasmatc irdet air
su re coal
conineredlie i\ Gerile 8 ke bief AR e Bitecioss e aring
pr ydluedn thd rangeaifdeb taisl abtsined;ne 20 fol | owi ng tabl et

© S SRR R R o0l esimplby sovseriorevsh arjeve with

T s shop 90 gt 30 5,00,

67.450 66. 950
9- pr @%@P%Hﬁ%&%& §'?¥1?‘1:ngc@fﬂidogh@gwrgléme)@mmaobl@ndiﬁg%Kbxample
Cof SR ka9, 000 9. 000 9. 000

In an alternative process part of the exipients such as part of a disintegrant (e.g. corn
starch) or a diluent (e.g. pregelatinized starch) or an additional disintegrant
(crospovidone) can be added extragranular prior to final blending of step g.

In another aiternative version of the process the granulate produced in steps ato e is
produced in a one pot high shear granuiation process and subsequent drying in a
one pot granulator.

For the preparation of capsules the final blend is further filied into capsules.

For the preparation of tablets or tablet cores the final biend is further compressed

- into tablets of the target tablet core weight with appropriate size and crushing

strength, using an appropriate tablet press.

For the preparation of film-coated tablets a coating suspension is prepared and the
compressed tablet cores are coated with the coating suspension to a weight gain of
about 2-4 %, preferably about 3%, using a standard film coater. The film-coating
solvent is a volatile component, which does not remain in the final product. To reduce
the required amount of lubricant in the tablets it is an option to use an external

lubrication system:.
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18. 000 18. 000 Copovi done 2.700 2.700 2.700 5.400

5.400 Magnesium stearate 1.350 1.350 1.350 2.700

2.700 Total Mass (tablet core) 90.000 90. 000 90. 000
wb300002872480. 000 HPMC 1. 500 1.500 1.500 2. 500rlr/EPfM7/054204

PEG 0. 150 0. 150 0. 150 0.250 0.250 Titanium di oxi de

0. 750 0.750 0.750 1.250 1.250 Talc

-10 -

Examples

Example 1 - Formulation for direct compression
An active DPP |V inhibitor ingredient with a primary amino group and all other
excipients with exception of magnesium stearate are blended in a high shear

~ blender. This pre-mix is sieved through a 1 mm sieve. After addition of magnesium

stearate the pre-mix is blended in a free fall blender to produce the final blend. The
final blend is cdmpressed into tablets using a suitable tablet press. The following

compositions can be obtained:

Component mg/tablet %l tablet| mgitablet| %! tablet
Active ingredient 1.000 2.000 2.500 2.000
Mannitol 43.250 86.500 108.125 86.500
Pregelatinized starch 5.000 10.000 12.500 10.000
Magnesium stearate 0.750 1.500 1.875 1.500
Total 50.000| - 100.000 125.000 100.000
Component mg/ tablet| %/ tablet| mg/tablet| %/ tablet
Active ingredient 5.000 2.000 10.000 2.000
Mannitol 216.250 86.500 432.500 86.500
Pregelatinized starch - 25.000 10.000 50.000 10.000
Magnesium stearate 3.750 1.500 7.500 1.500
Total 250.000 100.000 500.000 100.000

Example 2 - Alternative formulation for direct compression

“An active DPP IV inhibitor ingredient with a primary amino group and all other

excipients with exception of magnesium stearate are blended in a high shear
biender. This pre-mix is sieved through a 1 mm sieve. After addition of magnesium
stearate the pre-mix is blended in a free fall blender to produce the final blend. The
final blend is compressed into tablets usirfg a suitable tablet press. The following

compositions can be obtained:
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0.525 0.525 0.525 0.875 0.875 Iron oxi de,

0.075 0.075 0.075 0.125 0.125 Tot al
tablet) 93.000 93.000 93.000 185.000 185.000 Exanple

wo 2007fahet fornul ati on Copovi done i s di ssol veC/Ereo07/054204
purified water at anmbient tenperature to produce a
5granul ation liquid. An active DPP |V inhibitor

ingredient with a primary afgyno group,

yel | ow

Mass (coated

manni

tol and

pregel ati ni zed starch are blended in a suitable m xer

to produce a prem X.

The pre-m x is noistened with

the granul ation liquid and subsequently granul at ed.
The npist granulate is optionally sieved through a

Co'ili';bt.t)aﬁéeﬂtestFVed Thﬁ'@i@i‘#‘ at%lt!aﬁle‘i 'rﬁgltﬁbleQJO%l t§9le?
Aclﬁ\llle ingresfienits obt ai[ned. 17006 |dr i éi{ég? hnul 28.800% si 833
ugh a sieve With a megh size of 1.0 MM | Magnesi um
passgd t h m si nd
:ﬁ% %Z‘W tsgh%§m ate. Su%ég@%e ntly i %ﬁg] fi ngﬁ\!'ggﬁenda?%?%
¥qf e ed by final| bl ending i n a sultable bl ender and
Lowssubkttutadhal bl erd i res Lrpto {s.
hydrokymropyigeiuddect (C nﬁéw onsﬁggﬂb De oﬁ)‘? Qbﬁ= ; 5—@@)0
. ,.2007/ 128724PCT/ ER2007/ - Co, ent -
M%ﬁ'eﬁlﬂ ﬂ"@(t‘? ve.j nqreg%@ﬁt Q 5?)%@ 000 0680 "Fod
Total 60.000( 100.000 60.000| 100.000
Component mg/ tablet{ %/ tablet| mg/ tablet| %/ tablet
Active ingredient 10.000 1.667 10.000 2.222
Dibasic - |
calciumphosphate, 464.000 77.333| 344.000 76.788
anhydrous
Low-substituted
hydroxypropylcellulose 120.009 20.000 90.000 20.000
Magnesium stearate 6.000 1.000 6.000 1.000
Total 600.000 100.000| 450.000| 100.000

Example 3 - Tablet formulation

Copovidone is dissolved in purified water at ambient temperature to produce a

granulation liquid. An active DPP [V inhibitor ingredient with a primary amino group;

rhannitol and part of the pregelatinized starch are blended in a suitable mixer, to

produce a pre-mix. The pre-mix is moistened with the granulation liquid and

subsequently granulated. The moist granulate is optionally sieved through a sieve
with a mesh size of 1.6-3.0 mm. The granulate is dried at 55 °C in a suitable dryer to

a residual moisture content corresponding to 2-5 % loss on drying. The dried

granulate is sieved through a sieve with a mesh size of 1.0 mm. The granulate is

blended with part of the pregelatinized starch in a suitable mixer. Magnesium

stearate is added to this blend after passing through a 1.0 mm sieve for delumping.
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2.500 5.000 10.000 Mannitol 27.500 27.000 67.500

135. 000 130. 000 Pregel atinized starch 20.000 20. 000

50. 000 100. 000 100. 000 Copovi done 1.500 1.500 3.750
w0 00012872500 Magnesi um stearate 0.500 0. 500 1r2BRP2007/054204
2.500 2.500 Total tablet mass 50.000 50.000 125.000

250. 000 250.000 Exanple 6 - Tablet formnulation

variants 5 Copovidone is di_sgal ved in purified water

at anbient tenperature to produce a granul ation

liquid. An active DPP |V inhibitor ingredient with a

Su%%étﬁ%f%{ ﬁﬁ ih%é Bl (Hdggﬁ L%BB %ang[ %l?@ﬁlﬂgtlﬁ l ugﬂ e Oi'nlxer and

corapiegbédite tableter ,Thedolfowing tablet gompasition dﬁnebepolaiame)d.
I's noi stened with the granulation |liquid and
subsequently granul ated. The noist granulate is

Coi%ﬁ&i&ttmougn S &&W@ 1%,&.&3&6. The gr_anul ate is

ahout enperature in a fluid

Acheéilr@retﬁentuntll a | 046.000|dryilrgg7val ue of 1-4 %is

obtared—Th gi dth h
Pr%@%%fﬁqﬂ ap i eufzggﬁgﬂ f§5'r@1° II\/g\éﬁesit u:nog?ea?ate

Mdritgassed throuah a2seeve | f osadd3dnpi ng and added to

Copovidone 18.000|  3.000
Total (granulate) 474000 79.000
Pregelatinized starch 120.000 20.000
Magnesium stearate 6.000 1.000
Total 600.000{ 100.000

Example 4 - Coated tablet formulation
Copovidone is dissolved in purified water at ambient temperature to produce a =
granulation liquid. An active DPP IV inhibitor ingredient with a primary amino group,

-mannitol, pregelatinized starch and corn starch are blended in a suitable mixer to

produce the pre-mix. The pre-mix is moisiened with the granulation liquid and
subsequently granulated using a high shear mixer. The moist granulate is optionaliy
sieved through a sieve with a mesh size of 1.6-3.0 mm. The granulate is dried at
about 60 °C in a fluid bed dryer until a loss on the drying value of 2-4 % is obtained.
The Final Blend is compressed into tablet cores.

Hydroxypropyl methylcellulose, polyethylene glycol, talc, titanium dioxide and iron
oxide are suspended in purified water in a suitable mixer at ambient temperature to
produce a coating suspension. The tablet cores are coated with the coating
suspension to a weight gain of about 3 % to produce film-coated tablets. The

following tablet compositions can be obtained:
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15

15 granul ate. Additionally the remaining part of the
exi pients are added extragranular at this process
step. Subsequently the final blend is produced by
whi 208d/12812¢ndi ng in a suitable bl ender and conpress®otos4204
into tabl et cores. Hydroxypropyl nethylcellul ose,
pol yet hyl ene gl ycol, talc, titaniumdioxide and iron
20 oxide are suspended in pymified water in a
"~ suitable m xer at anbient tenperature to produce a
coating suspension. The tablet cores are coated wth

i .gut Uall of—abotat—3—2%%
Campopenfuce fi | ﬁE coat Etﬂlt abI ed| The M|l owi nBY mg

Aciiv Iﬂé'rgibﬂﬂ“ varll angsed 29 80 2! NSChoo ] - 5.0001¢A"RY.6bo
Mapnitopi ent s orfT5Hor B.960 [on 65480 mAa 9@ F25.900
afl et I[abl Va1l abl ctl
Pregiptitzs ?té‘ﬁc*b 1 900 0 e0aB | 57 RRant ; 480D |, 8000
Ca25sBéh 66. 950 74. 3800V [egelsan00Yi ze®.GOr chBAEN0  18.000
UUU 4 'C)UU 'C) LUU bld Uuvuvu D. U
C°B8?5'8'{?Pﬁone 1.3490 1. 65%0 5700|5400 ° S
Magnesium stearate 1.350 1.350 1.350 2.700 2.700
Total Mass o
(tablet core) 90.000| 90.000| 90.000| 180.000 130.000
HPMC 1.500 1.500 1.500 2.500 2.500
PEG 0.150 0.150 0.150 0.250 0.250
Titanium dioxide 0.750 0.750 0.750 1250  1.250
Tale : 0.525 0.525 0.525 0.875 0.875
Iron oxide, yellow 0.075 0.075 0.075 0.125 0.125
Total Mass ' _ '
(coated tablet) 93.000| 93.000| 93.000| 185.000 185.0@0

Example 5 - Tablet formulation

Copovidone is dissolved in purified water at ambient temperature to produce a
granulation liquid. An active DPP |V inhibitor ingredient with a primary amino group,
mannitol and pregelatinized starch are blended in a suitable mixer to produce a pre—l
mix. The pre-mix is moistened with the granulation liquid and subsequently
granulated. The moist granulate is optionaily sieved through a suitable sieve. The
granulate is dried at about 50 °C in a suitable dryer until a loss on drying value of 3-
5% is obtained. The dried granulate is sieved through a sieve with a mesh size of 1.0

mrm.

Magnesium stearate is passed through a 1.0 mm sieve and added to the granulate.
Subsequently the final blend is produced by final blending in a suitable blender and
the final blend is compressed into tablets. The following tablet compositions can be

obtained:
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3. 000 Tot al

(granul ate) 34.650 38.500 79.650 88.500

Corn starch 4.500 5.000 4.500 5.000 Pregel atinized
starch 4.500 5.000 4.500 5.000 Mannitol

wiBgiassn stearate 1.350 1.500 1.350 1.500 Ted@kr2007/054204

(tabl et core) 90.000 100. 000 90. 000 100.000 WO

2007/ 128724PCT/ EP2007/ 054204 -
Fornulation variants with additional extragranular

Conponent ng ng

di si nt egrant’

16 -

45. 000 50. 000

Exanple 6.2 -

Component mg mg mg mg mg
.| Active ingredient 0.500 1.000 2.500 5.000| 10.000
Mannitol 27.500| 27.000| 67.500( 135.000| 130.000
Pregelatinized starch 20.000| 20.000f 50.000] 100.000( 100.000
Copovidone 1.500 1.500 3.750 7.500 7.500
Magnesium stearate 0.500 0.500 1.250 2.500 2.500
Total tablet mass 50.000| 50.000( 125.000| 250.000( 250.000

Example 6 - Tablet formula_tion variants

Copovidoné is dissolved in purified water at ambient temperature to produce a
granulation liquid. An active DPP IV inhibitor ingredient with a primary amino group
and a part of mannitol, pregelatinized starch and corn starch are blended in a
suitable mixer, to produce a pre-mix. The pre-mix is moistened with the granulation
liquid and subsequently granulated. The moist granulate is sieved through a suitable
sieve. The granulate is dried at about 60 °C inlet air temperature in a fluid bed dryer
until a loss on drying value of 1-4 % is obtained. The dried granulate is sieved

through a sieve with a mesh size of 1.0 mm.

Magnesium stearate is passed through a sieve for delumping and added to the
granulate. Additionally the remaining part of the exipients are added extragranular at

this process step. Subsequently the final blend is produced by final blending in a

suitable blender and compressed into tablet cores.

Hydroxypropyl methylcel[uloée, polyethylene glycol, talc, titanium dioxide and iron
oxide are suspended in puriﬁed water in a suitable mixer at ambient temperature to
produce a coating suspension. The tablet cores are coated with the coating
suspension to a weight gain of about 3 % to produce film-coated tablets. The

following formulation variants can be obtained:



ng ng ng Active ingredient 0.500 1.000 2.500 5.000

67.450 66. 950 65.450 130.900 125.900
Pregel ati ni zed starch 9. 000 9.000 9.000 18.000 18. 000

woQbdv/13¢a5 ch 9. 000 9. 000 9. 000 18. 000 18. 000 pCT/EP2007/054204
Copovi done 2.700 2.700 2.700 5.400 5.400 Tot al

10. 000 Manni t ol

(granul ate) 88.650 88. 650

88. 650 177. 300
-15 -

Mass

Example 6.1 - Formulation variants with extragranular excipients

Component Formulation E Formulation F
mg/Tablet| %/Tablet| mgfTablet| %/Tablet
Active ingredient 1.000 1.111 1.000 1.111
Mannitol 23.300 25.889 66.950 74.389
Pregelatinized starch 4.500 5.000 4.500 5.000
Corn starch 4.500 5.000 4.500 5.000
Copovidone 1.350 1.500 2.700 3.000
| Total (granulate) 34.650 38.500 - 79.650 88.500
Corn starch 4.500 5.000 4.500 5.000
Pregelatinized starch -4.500 5.000 4.500 5.000
Mannitol 45.000 50.000
Magnesium stearale 1.350 1.500 1.350 1.500
Total (tablet core) 1 90.000| 100.000 90.000| 100.000




- 177. 300 Magnesium stearate 1,350 1.350 1.350 2.700

2.700 Crospovi done 2.000 2.000 2.000 4.000 4.000

Total Mass (tablet core) 92.000 92.000 92. 000 184. 000
wbSo028726PMC 1. 500 1.500 1.500 2.500 2.500 PES3/Or2bos4204

0. 150 0.150 0.250 0.250 Titani um dioxide 0.750 0.750
-0.750 1.250 1.250 Talc 0.525

-16-

Example 6.2 - Formulation variants with additional extragranular disintegrant

Component mg mg mg mg mg
Active ingredient 0500 1.000] 2500 5.000] 10.000
Mannitol 67.450| 66.950| 65.450| 130.900| 125.900
Pregelatinized starch 9.000 9.000 9.000( 18.000 18.000
Con starch 9.000] 9000| 9000 18000 18.000
Copovidone | 2700 2700 2700 5400 5400
;;‘:,';am:tf; 88650 88.650| 88.650| 177.300| 177.300
Magnesium stearate 1.350| 1.350| 1.350| 2.700| 2.700
Crospovidone 2.000 2.000 2.000 4.000 4.000
(Ttg:fu":jfe) 92.000 92.000 92.000| 184.000| 184.000
HPMC 1500 1.500{ 1500 2500 2.500
PEG | 0150 o0.4s0] 0.1s0] o02s50] 0.250
Titanium dioxide 0750 o0.750] o750 1250 1.250
Talc ~ 0525| 0525] 05250 0875 0875
fron oxide, yellow 0075 0075 0075 0.125] o0.125
Tolal Mass 95.000| 95.000| 95.000| 189.000| 189.000

(coated tabiet)




0.525 0.525 0.875 0.875 Iron oxi de,
0.075 0.075 0.125 0.125 Tot al
95. 000 95. 000 95. 000 189. 000 189. 000

yel I ow 0. 075
Mass (coated tablet)

17 -

Exanpl e

w0.2807128H2¢h dose fornul ati ons D Conponent npdEEH2047/054204

"% tabl et ng/tablet

27.778 50.000 27.778 Man nitol

Example 6.3 - High dose formulations D

% tabl et Active ingredient 25.000
40. 700 45.222 81. 400
45.222 Pregel atini zed starch+9. 000 10. 000 18. 000

Component mg/tablet| %/tablet| mg/tablet| %f/tablet
Active ingredient 25000 27.778 50.000( 27.778
Mannitol 40.700| 45.222 81.400| 45.222
Pregelatinized starch 9.000] 10.000 18.000( 10.000
Corn starch 9.000| 10.000 18.000| 10.000
Copovidone 2.700 3.000 5.400 3.000
Total (granulate) 86.400| 96.000| 172.800| 96.000
Crospovidone 2.700| - 3.000 5.400 3.000
Magnesium stearate 0.900 1.000 1.800 1.000
Total {tablet core) 90.000| 100.000| 180.000( 100.000
Hydroxypropyl methylcellulose 1.500 1.667 2500 1.389
Polyethylene glycol 0.150 0.167 0.250 0.139
Titanium dioxide 0.750 0.833 1.250 0.694
Talcum 0.525 0.583 0.875 0.486
Iron oxide yellow 0.075( 0.083 0.125 0.069
Total {film-coated tablet) 93.000 1 03.333 185.000| 102.778
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10. 000 Corn starch 9.000 10.000 18. 000 10.000

Copdvi done 2.700 3.000 5.400 3.000 Total (granulate)
86. 400 96. 000 172.800 96. 0001&r ospovi done 2. 700 3. 000
5.400 3.000 Magnesium stearate 0.900 1.000 1.800
1.000 Total (tablet core) 90.000 100. 000 180. 000

—4’@53000 Hydr oxypropyl methylcel | u lose 1.500 1.667

1.

2.500 1. 389 Pol yet hyl ene glycol 0.150 0.167

A pharmaceutical composition comprising as an active ingredient a DPP IV

inhibitor compound with an amino group selected from

¢ 1-{(4-methyi-quinazolin-2-y)m ethyl]-3-methyl-7-(2-butyn-1-yi )—8-(3-( R)-amino-
piperidin-j~y!)-xanthine,

¢ 1-{([1,5]naphthyridin-2-yl)methyl]-3-m ethyl-7-(2-butyn-1-y1)-8-((R)-3-amino-
piperidin-1-yl}-xanthine,

* 1-{(Quinazoiin-2-yl)m ethyl]-3-methyl-7-(2-butyn-1-y1)-8-( (R)-3-amino-piperidin-

1-yl}-xanthine,

¢ 2-{(R)-3-Amino- plperldln -1-y1)-3-(but-2-yinyl)-5- (4-methyl-qumazol|n~2-
yimethyl)-3,5-dihydro-imidazo[4,5-d]pyridazin-4- -one,

o 1 -[(4—Methyl—qu:nazol|n~2-yl)methyl]—3—methyl~7-(2-butyn-1-yl)—8-[(2-amino-2—

methyl-propyl)-methylamino}-xanthine,

e 1{(3-Cya no-quinolin-2-yl)methyl}-3-methyi-7-(2-butyn-1 -y1)-8-((R)-3~-amino-

piperidin-1-yl)-xanthine,

* 1-(2-Cyano-benzyl)-3-methyl-7-(2-butyn-1 -y1)-8-((R)-3-amino-piperidin-1-yl)-
xanthine,

s 1 -[(4—Methy!«quinazo!in—2-yl)methy!]—3~methyl-?—(2-butyn—1 -y1)-8-[(S)-(2-amino-
propyl}-methylamino}-xanthine,

o 1 -[(3-Cyano-pyridin-2—y!)methyl]-3—methyI—T-(Z—butyn-1 -y}-8-({R)-3-amino-
piperidin-1-yl)-xanthine,

* 1-[(4-Methyl-pyrimidin-2-yl ymethyl]-3-methyl-7-(2-butyn-1 -yh-8~({R)-3-amino-
piperidin-1-yl}-xanthine,

» 1-[(4,6-Dimethyl-pyrimidin-2-yl)m ethyl}-3-methyl-7-(2-butyn-1-yl}-8-((R)-3-
amino-piperidin-1-yl)}-xanthine, and

o 1 -[(Quinoxaiin-6-yl)methyl]-3-methyl—7~(2-butyn-1 -y1)-8-((R)-3-amino-piperidin-
1-yi)-xanthine

or a salt thereof, a first diluent which is mannitol, a second diluent which is
pregelatinized starch, a binder which is copovidone, a disintegrant which is

corn starch and a lubricant which is magnesium stearate.
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1 {6@g| nazol 'H?n&’ery%t hyl ] -3-net hyl -7-(2-butyn-1-y1)-
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14(4 Met hyl - qui nazol.i n-2-yOnret hyl ] - 3-nmet hy1-7- (2- buty
1-y1)-8-[(2-am no- 2-
15Tﬂ?@t Wrmcgyyqqi apepnAition ofodtsismt fwonwrising
ano olin Onet hyI] 3- et hy1- 7- ( 2- but yn-
1 1) §4(R) %B{é W%?%Se( ¥di n-1-y1) - xant hi ne,
1502?5()3/(ano bamzyﬁt)1-3 met hy1l-7-(2-butyn-1-y1)-8-((R) -3
plper|d|n -y1)- xanthine, 20
13%%& hyl - §leRizs] i n- 2- yOnet hyl ] - 3- net hy1- 7- (2- buty
n21¢y) 8-[( ¢- am no-
propyoi) met hi%am 'noj - xant hi ne,
18{123%Cy ano- gigiritegrang-aHanet hyl ] - 3- met hy1- 7- (2- butyn- 1

315)2 84(R) - BUgwcgopl peri di n-1-y1)-xant hi ne,
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A pharmaceutical composition according to claim 1 in the dosage form of a

capsule, a tablet or a film-coated tablet.
The pharmaceutical composition of claim 4 comprising 2-4 % film coat.
The pharmaceutical composition of claim 4 wherein the film coat comprises é

fiim-forming agent, a plasticizer, a glidant and optionally one or more

pigments,
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10.

11.

14(4-Met hyl - pyri midi n-2-yOnret hyl | - 3- met hy1- 7- (2- but yn
-1-y1) - 8- ((R) - 3- am no25pi peri di n- 1-yl) - xant hi ne,
1-[(4,6-Di methyl-pyrimid in-2-yOm

et hyl] - 3-nmet hyl-7-( 2; but yPhl yl) - 8(—j( (R - 3-

am no- pi peri di n-1-yl)-xant hi ne, an

1-[( QJ!OngxaI i n- 6-yOret hy1] -3bvet hyl - 7- (2- but yn- 1-y1) -
8((R) - 3-am no-pi p. eridinl-yl)-xanthine 30 or a salt
thereof, a first diluent which is mannitol, a second

di Thephamhacdutical qurapesiabh bF ZREME ﬁhgﬁaiiré ﬁneibfsllﬁggéant comprises

ich is copovidone, a disintegrant .
%PEW%BPQW%WF%’WSWEMG)SDWQWyban(SmlsgcgaPE%, talc,
- i i A : 4., 20 5. .25 e
p#g??rlg?eﬂltogggla?hcdolr’%gglxlt%i%()n of claim1 conprising
0.5-20 %ctive ingredient, 40-88 %dliluent 1, 3-40
oglil uent 2 1-5 9binder, 5-15 %li sintegrant, and o
0.1 -84&3/%"%%98%"[” CPREPYsiehatdatm dawhemsip dee DRFINGnhibitor is 1-

5-15%di 1 Uent

piperidin-1-yl}-xanthine.

: %ﬂ-ﬁgnihtw?gmaz%hﬁ@-g-rﬁeﬁmyy?fr-g{é}ﬁx/yﬁlﬁ%gﬁbﬁﬂ—yf)-%qfsz?maminw

A process for the preparation of a pharmaceutical composition according to
claim 1 comprising
~a.  dissolving the binder in a solvent to produce a granulation liquid;

b.  blending the DPP-IV inhibitor, the diluents, and the disintegrant to
produce a pre-mix; '

C.  moistening the pre-mix with the granulation liquid and subsequently
gfanulaiing the moistened pre-mix; y

d.  optionally sieving the granulated pre-mix through a sieve with a mesh
size of at least 1.0 mm;

e.  drying the granulate at about 40-75°C until the desired loss on drying
value in the range of 1-5 % is obtained;

f. sieving the dried granulate through a sieve with a mesh size of at least
0.6 mm;

g. adding the lubricant to the granulate for final blending.

The process according to claim 9 further comprising

h.  compressing the final blend into tablet cores;

i. preparing a coating suspension;

i coating the tablet cores with the coating suspension fo a weight gain of

about 2-4 % to produce film-coated tablets.

The process according to claim 9, wherein part of the excipients are added

extragranular prior to the final blending of step g.
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14.

8-12 %li sintegrant, and 0.5-2 % ubricant A

phar maceuti cal conposition according to claim1l1 in
the dosage form of a capsul-€0za tablet or a
filmcoated tablet. The phar maceuti cal conposition of

Ijbn]4 coqgéé3|n -4 %filmcoat. The
Frd et C%%lﬁﬁd@udafmrﬁ orhereim ﬂihezgrahleiam prddueed in steps a-e

R B A B o

p|gn@nlglaonei@tgnﬁhﬂamharnaceutical conposi tion of
claim6 wherein the filmcoat conprises
hydroxypropylnethylcellulose (HPN(D pol yet hyl ene

| (o [ ide.
0y sl b 4 B BB o 1o
er@eﬁ]thum@zmirPZI-y}’)memyﬂﬁ-nTethﬁw 742-butyn-1-yl)-8- -(3-(R)-amino-

lin-2-yom
M’ﬂ@m‘“' i I2nbutyn 1-y1) - 8- (3- (R) -am

|nop|per|d|n 1- yl) xant hine. 9. A process for the
preparation of a pharmaceutical conposition according
t 4" 4082g8 tarm peppredinty the piarsatalitiog! ¢dmgbsmgﬁ actérdthg to

*eloh, D PRAGIRE e fibrafiend & sCaage ohe.5 ma. 1 mg, 2.6 mg

diSsmgteediOamy. t o produce a pre-mx; c. noistening the
pre-mx with the granul ation I|qU|d and subsequently
15granul ati ng the noistened pre-m x; d. optionally
sieving the granul ated pre-m x through a sieve with a
mesh size of at least 1.0 mm e. drying the granul ate
at about 40-75C until the desired | oss on drying
value in the range of 1-5 %is obtained; 20f.sieving
the dried granul ate through a sieve with a nesh size
of at least 0.6 nmm g.adding the lubricant to the
granul ate for final blending. 10. The process
according to claim9 further conprising

25h. conpressing the final blend into tablet cores; i.
preparing a coating suspension; j. coating the tabl et

.cores wWth the coating suspension to a wei ght gain of

about 2-4 %to produce filmcoated tablets. 3011. The
process according to claim9, wherein part of the
exci pients are added extragranular prior to the fina
bl ending of step g. - 20a - 12. The process
according to claim9, wherein the granul ate produced
in steps a-e is produced in a one pot high shear
granul ation process and subsequent drying in a one
pot granulator. 13. The process according to cIa|n19
or 10, wherein the DPP IV inhibitor is 14(4-

met hyl - qui nazol i n- 2-yQret hyl ] - 3- net hy1- 7- (2- butyn-1-y
0-8-(3-(R) -am nopi peridin-1-yl)-xanthine. 14. A
dosage form prepared with the pharnmaceutica
conposition according to 10claim 1, containing the
active ingredient in a dosage of 0.5 ng, 1 ng, 2.5

ng, 5 ng or 10 nyg.



