DI RECT COVWPRESSI ON FORMULATI ON AND PRCCESS Thi s

invention relates to tablets especially tablets forned
whygoodiorsses conpressi on of a di pepti dyl pepti daseCT/US2006/001473

(DPP-1V) inhibitor conpound, a process for the

preparation thereof, to new.pharnmaceuti cal

formul ations , and new tabl eti ng powders conpri sing

DPP-1V inhibitor fornmul ati ons capabl e of being

directly conpressed into tablets. The invention

rel at es DIREOTICOMPRESSION FORMULATIONANDIPROCESSDI et s
by bl ending the active ingredient and specific

e¥hisvehntich fanites totabletvespetially abletstormed by Hieect dompedssion of a

o e isaeavi BBPLOA PRHb! OSaihicn PResb s pevptgton there.t
new phhehageutiddl Forpaildtions earsd Aew ehibidting ipoividers contbriginge®dPP-1V inhibitor

* formijeions eapablel o' Heingr sy 6nbro Sl bleinRls. MrtaaRnton télktes further
to a PRRESRRE Yidpafhg GREBIBt byosisndiddtericeieing ftidaPBnd ¥pecific

dnhibitor co oun%s_ to %@ ch thiF i nventi on iz . .
excipienidite fRe RRY Ermulpligne,anbep dBEEVRAMRIPSS R dorgruitions into the
diredt @Binidssion tliEts! The MbemtiohQliso refated Biliagliphn edrticke size distribution
and é%e Lcltrf?sg%ﬁﬁ%li \éﬁﬂlggélg)glgg):qhﬁ:ﬁpgg gg%gtgg;fg%%pfql?’%ga?gédn g’for%IBroved
tabldt® Bh@bihef fharfacBBicabedrmp&itions. an active derivative of

a DPP-1V I nhibitor produced when the DPP-1V i nhibitor
| S TRBpRISESBRP-DX inlabitsH codpolisdsito NIhOtIRdnehtibn isSprimarily directed
ei ther tabolised to a DPP-1V inhibitor or is
are qgscabey '?%%‘M- to the same netabolite(s) as a DPP-1V
inhibitor. DPP-1V inhibitors are known in the art. For
In thexpaegeinecoritedt-"a WARM ibhibiters isealeo intendad o cervprise active metabolites

e

"mel@plite’2ip @n aptiyedderba8esof aNDPEIYontiniior wodyged when thagDPP-1V inhibitor

e B0 BB ECR B 8 VRS382A 5y oo e
is mé@bblimﬁggth@ma@m metsiolites) Eleﬁ@;)PIWV 00dde648 especial |y

) 1001 to 1293 | .0.124 W0
DPFOSORABRS el Gl e Bt e EBo b F S ViBBTalA a1 B eRcp 5ase
genetitafly a3 paeiicabdis@sqeeicd.al ih WO 198/19998 )DE196 16 4861pH €8I0 00/34241,

wo EB3h8 O R iR oY s2b2s D TR D §B8E)p 0B Sdsesor,

WO ©046E3) W iong7 s rWnes99672¢0. pref erred conpounds are
2(28), 2(88), 2(1 19), 2(136) described in the table

Prefee®d® DPPAY ihKibitors W @s38B4R M the frtiowimgl pateax applicatiods; VB0 02053548

13, US 200309 cially the i, T .
Pl CPURE S ZoABrSBATEISS 134 T2 WEtdk7e18 esecialy
compa@itel 180 o 11 27B3nd 200 CRMIGONILD 02088637 BBpecidlly the d&¥aribed
exargg]gg,%% 02/068420 especially all the compounds specifically listed in the examples |

to LXIII and the described corresponding analogues, even preferred compounds are 2(28),
2(88), 2(119), 2(136) described in the table reporting IC50, WO 02083128 especially
examples 1 to 13, US 2003096846 especially the specifically described compounds, WO
2004/037181 especially examples 1 to 33 and compounds of claims 3 to 5, WO 0168603
especially compounds of examples 1 to 109, EP1258480 especially compounds of examples
1 to 60, WO 0181337 especially examples 1 to 118, WO 02083109 especially examples 1A
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the present application by reference. Published patent application WO 0034241 and



preferably conmpound of exanples 1 to 109 nost

pref erably conpound of exanple 60. Further preferred
WORW6I0¥85p i bi tors i nclude the specific exanpl BET/US2006/001473

disclosed in United States Patent Nunmbers 6124305 and

US 6107317, International Pa#ent Applications,

Publ i cati on Nunmbers WD 9819998, WD 95153 09 and WO

9818763; such as 1-[2- [(5-cyanopyridin-2-

publi%lggg;tg%? ltegég %:\%4%“4 ﬁ:g I%—s&bs%r\(ua%eg %ér?tylr-egrg{niofjaicgg/l 3 -cyano
pyrraékitiies And PU{sapsitlited @fy@w-wya@b pymﬂrﬁb@s Irés[pebﬁvelW‘@PP IV inhibitors of
9819998 di sc| oses l}l‘ fQ‘tJ, ut e gl P/%y % \é?
Inter%%;ﬁr%ﬁp%ﬁlq{laghoqelpltﬁgllq?él f 014 [Irzp? ic thes appllc ons describe the
com@iﬁﬂwu(stldy(d}o%r -¥ laHamBht9) bmirki] 86t P2-89dn A ipytrokdise &Y known as.
pyrrolidine. Preferred conpounds described in
LAF /Mgegipinlar e |isted on pages 9 to 11 and are

i ncorporated into the present application r%
WO pata308thisclosegigminhaeid gaskanePYidineamides ainbiviarsof DPP-IV and

WO 85550ARiRlds2B o fi’cﬂﬁ 884vatds LIRS oﬂélﬁﬁé Bfrfnoalkylphosphonic acids,

N- subst 1t ut ed a arrantyl am no- acet
partlgyarﬂsoﬂhpée Wik peatine r (aid sirdGivres. @Pédyur)hiblt%%ﬂe‘ferest are specially

thOS@Xﬁéd)IInI-IEQb%e‘ﬁ td @39@9@'0‘4?}2290 BRip- N‘/nhlﬁﬁbrg'otf ﬁ{t&egtf are SRECIa"y those

I nterest are speC|a those cited in clains

cited|in eyampleciuang cleimssk 4a&§]§l 6. Y¥9i98191 dediselpgns nrﬁ@eclaﬂf%e geters
usefdi-dsldBPY i tlSrleﬁbal‘WHﬁMﬂtars of interest are specially those Clted in

am no] acet yano- (S)-pyrrolidine (also known

exarapE s Yo 5. Ratiichs| PETApPIoABI0 NG 085 E SPr et Sihgain, a DPP-IV

|nh|bﬂG|l 6are9 %F’BW éSﬁé@@m@E@sdrﬁ%r&ﬁgémQh bircP5936801 discloses N-
9691 I sCl oses )é deri vates of

SUbS@tbé%d &rte %membsmmrnwhwn% &%hBhinb Herscpf interest are specially

thos@@l@éd fHiamkystibese with proline or related structures.
Inhibitors of interest are specially those

ble 1 t I
wo Bl dialstar Sifeteg potPavisest PGPS AL DB PN, BRPY inhibitors o
interéstain® bpecialiyrtiosd cetrsn dlaints ARH. V\D 9310127 di scl oses
proline boronic esters useful as DPP-1V inhibitors.
O’checl;;)i;%Fef%r%—:@?1 BE’)'IZ’gI\/t |B|tq?£ ta %g %S%EJBW%@’SS@J‘% mfl 5ﬂﬁ%%closed in the
pateamppllcatqndNO\MB/MObﬁ p@gédﬂ&sé% Mostginefetried DRP-DARhibKors are the

compglHeR spaEnPLE PRt bnibbpt R 200 \EDbet ) tuted 4 1o

8- menbered heterocyclic rings. DPP-1V inhibitors of

Publishe¢ patent aprlicaiinnsi VA0 9967 ﬁ?ﬁs@nCtWCé89¢7r278Idéﬁq|ﬁ§eﬂ° R-§/ prpdrugs and
mmb){@slf%@l e fof 84 B ARER RO ﬁ%@@é %ﬁﬁ%&ﬂﬁ%ﬁiﬁe Ribitor of DPP-IV.

I nh DPP- 1 V. DP Itors of Interest

e L
formula I , or Il disclogsed in the patent

appl i cati on 03/®57200 o Page 14 to 27. Most

preferred DPG)}v\hi t&tor > T 82,
N’
1
H o)

wherein

(Vi)

jis0,1o0r2;
Re, represents the side chain of a natural amino acid; and

Re, represents lower alkoxy, lower alkyl, halogen or nitro;



conmpounds specifically described on pages 28 and 29.
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formA-B-C where Cis either a stable or unstable

i nhi bitor of DPP-1V. Preferably, the

N- pepti dyl - O-aroyl hydroxylam ne is a conpound of

formula VII whereinj is O 1 or 2; R1 represents the
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tNdreof . N-Peptidyl-O aroyl hydroxyl anines, e.g. of
romula VI1 or Vila, and_ their preparation are
{b%g by H U--®Bgput'ti-et al. in J. Enzyne
ion 1988 2, pages 129-142, especially on

}% . preferably the inhibitors are
bstitutdd glycyl)-2-cyanopyrrolidines of fornula
ereith R@s substituted adamenay!; and nis 0 to

3; in free formor in acid addition salt form The
or a pRéfMacsutially hedepthbisisaiemblepf. refers to adamantyl,

I.e., 1- or 2-adamantyl, substituted by one or nore,
N-Peptigyl-O-lavey| Rydixyidriaes, s..6f ésrivdh ¥ onvih katd, theiddeparation are

ceschh By s oyt o e e By S OBIGN"Y Bpoes 129-102
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unsubstituted or substituted aryl and where one of R4

Mostrdfchiblynthai inhibitas bye Ngslbstitutabglyo)-RéyamopyirSlidiregedf fermula (1)
represent C2-Cr7al kyl ene. The term "aryl" preferably
represents phenyl. Substi Quted pgﬁnyl preferably is

phenyl substituted one|lor nmore, e.g., two,
substitutents RS(?I@EY o€ O, al kyl, @) koxy,

hal ogen and tri oronet hyl . | The fterm "al koxy" refers
to alkyl-O. The term "hal ogen” _or "hal 0" refers to

fluorine, chlorine, brom ne and iodine. The term
whereil kyl ene" refers to a straight chain bridge of 2 to 7
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nis O to 3; in free form or in acid addition salt form.

The term "substituted adamantly" refers to adamantyl, i.e., 1- or 2-adamantyl,
substituted by one or more, e.g., two substituents selected from alkyl, -OR, or -NR;R3, where
Ri, Rz and R; are independently hydrogen, alkyl, (C4-Cgalkanoyl), carbamyl, or -CO-NR4Rs,
where R, and Rs are independently alkyl, unsubstituted or substituted aryl and where one of
R, and Rs additionally is hydrogen or R, and Rs; together represent C,-Cralkylene.

The term "aryl" preferably represents phenyl. Substituted phenyl preferably is phenyl
substituted by one or more, e.g., two, substitutents selected from, e.g., alkyl, alkoxy, halogen
and trifluoromethyl.

The term "alkoxy" refers to alkyl-O-.
The term "halogen" or "halo" refers to fluorine, chlorine, bromine and iodine.
The term "alkylene" refers to a straight chain bridge of 2 to 7 carbon atoms, preferably

of 3 to 6 carbon atoms, most preferably 5 carbon atoms.



of 3 to 6 carbon atons, nost preferably 5 carbon
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They\®an exist in free form or in acid addition salt form. Pharmaceutically acceptable, i.e.,

RII

non-toxic and physiologically acceptable, salts are preferred, although other salts are also
useful, e.g., in isolating or purifying the compounds of this invention. Although the preferred
acid addition salts are the hydrochlorides, salts of methanesulfonic, sulfuric, phosphoric,
citric, lactic and acetic acid may also be utilized.

Preferred DPP-1V inhibitors are those described by Mona Patel and col. (Expert Opinion
Investig Drugs. 2003 Apr;12(4):623-33) on the paragraph 5, especially P32/98, K-364, FE-



18. Another preferred inhibitor is the conpound
BMS- 4771 18 disclosed in U S. Patent No. 6,395, 767

w@ coapessozl of exanpl e 60) al so known as is PCT/US2006/001473
(1S, 3S,55)-2-[(2S) - 2-am no-2-(3- hydroxytricycl o[ 3. 3.
1.137]dec-1 -yl)-1 -oxoethyty~2-azabicycl o[ 3.
1. 0] hexane-3-carbonitrile, benzoate (1:1) as depicted
in Formula Mof the patent application WO 2004/ 052850

ggg(ﬁlq Sg 8%%3 %V&def tZ%ea é‘%ﬂﬁﬁ%o@ﬂlcg %Ugl;ﬁ%(ﬁ%lg gaﬁthqr%gyclpgcfrpgraged by
referenéegegde@%ﬂ the-ddstribed DRPEY iMHiditods:azabi cycl o- [ 3.
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’ Anotb?@%?ef%?&%%ﬁ@%ér éexa@%@@ﬂﬁg&m&aﬁw dzlg U. g) Patent No.
6 395!761%3(&&%@@@3& )axéhéle l@g; arYy kﬁa}m as REME; MQPZL[(QBLQ%mmo-Z (3-

ry preferred DPP- | nhi
hydr@’ﬁyt"t'QY§|°{3r1%én1t3 7]690'311'3’8 h%’g@ﬂhyﬂe%aﬁp'(iyﬁ@[q ﬁpﬁ\eﬁé@"r‘ -giFgroonitrile,
benZeateSt1) A RIch e iR FoMEuIa M @Fﬁé@@téfﬁéﬁﬁﬁ:bﬁéﬂ WG b804/052850 on page

exanples 1 to 128) and b

2, oG BPRSHRECRS o8, REeRellS SR OS4SR BILE 1A hydeswy
tncy&é[% 39533 7)]dé?§ﬂ?l?-'1 Etlxloéthyl]@ &z@HE%IB-fFB 1.opstahdr8- dé%ﬁ?ﬁ’cﬂ% M) and its

listed in The preferred conpaou

monpkydrag (Mohgsodricted Te':o("i“éﬁlﬂ M Oijheo‘?at?f&ir%mh%?t'%XY@§084/052850 on
pagd3298 (CAS number: 251572-86-8) al so known as

3-[(2S, 3S) ~2-am no- 3-net hyl - 1-oxopentyl]thiazolidine
Anotben phefemise athidor3s teeRnaB)und-GHK2in dsclesduyin WO 03/002531 (example

0 85 RSP IS Lk i 3Rl e apby (3
methyiubant3h-4-fluoreryrnolidiee-8fcaryanifiiledydepchloddel so t he
conmpound P 93/01. O her preferred DPP-1V inhibitors

Othe’;‘ﬁlégﬁ prefefrelIPMNGinHiba6Hs T &b |hVeﬁtbﬁ a@@ﬁ@ﬁribé@m theaite@ational

/083128 ch as in th ai ms 05 S
patep} aRlication VP47 SR (espesialy Q‘\e@@fw owoi?ﬁggné by Wallace T.
Ashtéﬁ@@.bsﬂgeﬁic;l&/m@e@mél beshie Lb@ergnarmd)@@/ %QL%SQ%Spaaaltyhﬁe
| NNI or s

com | B 5oTREUER (S ot FEIRS bR 9 E0Bje0S9 Fggrpound is the

Come%pm@ (kabld hosieodfseri bed in the exanples 1 to 48 and
02/ 062764 espeC|aIIy the described exanples 1 to

293 eve &r\red are the conpounds
3- (gni" 3} - i sobut hyl - 1- oxo- 4- phenyl -
( ;2 di rs’éq'necar boxani de and

{[3= gam nomski hyl I sobut hyl - 4- phenyl - 1- oxo-1

, 2-di hy‘dro 6- i soqui ety y}acet am de descri bed on
page 7 and also in the g ‘txoent application
WO2004/ 024184 especially in'the reference exanples 1

P32/59 o?' P3298 (CAS number: 251572-86-8) also known as 3-[(2S,3S)-2-amino-3-methyl-
1-oxopentyl]thiazolidine can be used as 3-[(2S,3S)-2-amino-3-methyl-1- :
oxopentylithiazolidine and (2E)-2-butenedioate (2:1) mixture such as shown below



O her preferred DPP-1V inhibitors are described in the
patent application WO 03/004498 especially exanples 1
wo 200887880%1 nost preferably the conpound of thePdDURMDE001473
MK- 0431 descri bed by the exanple 7 and al so known as
MK-0431 . Preferred DPP-1V +BRibitors are also
described in the patent application WO 2004/037181
especially exanples 1 to 33, nost preferably the
cqrpounds described in the clains 3 to 5. Preferred
-1V inhibitors are N-substituted adamantyl - am no-
-cyano pyrrolidines, N (substituted
-cyano _pyrrolidines, NN (N -substituted
ngl yc#l ) - 2- cyanopyrrol i di nes, Nam noacyl thiazoli dines,
(/ am noacyl pyrjjolidi nesp L-allo-isoleucyl
i azol i dineo ol eucyl pyrrolidine, and

L al | o-i sol eucyl pyrr él di ne,
1-[ 2- [(5 cyanopyri di n- yI) am no] et hyl am no]

-2-C rolidine and pharnmace
and §a{1e§§rlt{q§jép&g@ Qgé’lﬁg& ,whth)pab]eleqfé:}rp@ad gand a southe compound P 93/01.
1-{2-[ (5-cyanopyridin-2-yl) am no] ethyl am no}
Otheapedfgire@ DPB)-IV iclyibitarp wrer theicdmpeunidshgisiclossa i thelpatent application WO

OZ/O%%’E%;%L?:% agﬁla trfeocrlgmsal & ﬁ/?ois?He\‘erF&eDlg#W ‘i.jr{h%{&soéljeqﬁe compounds
spedifiSphyl dg¢dclibay by theyexbrmptisnaiot 18 Jrahiheclaroe bytb 10- cyano- pyr

rolidine (LAF237 or vilda n- proprietar '
Ot Prati e BPFFYAGIP oS e Seer S a6 pateel Poriar o) T AD4/037160
espéc@?ﬂ%@fHeQ@fﬂfédaﬁ Qr%réida Iéso1 B abhfing 02/6827 8 e@ﬁemally the
descri bed a ovez9 K'ﬁsA BMS- 477 iL N
desarbed AIRIBRIES HyiP %ﬁvgam&fﬁvﬁd 3G cAMPRHRTR, - agrinometnyl)2
|sobutﬂ Id1 BX&&%@WI&@HIW%L@@%‘Ulh&m&ar%@xﬁﬁde and 2 -{[3-(aminomethyl)-2-

nomet )h 2-1 sobut hé hen é B % q
sobithVich-RyaI GxpSodHMGPYE POy H eaE e de paman pgoe 7 an
alsol.rntrégaété?rﬂ%g pIRIRASIREORE0404 188 bESedidIg it tle. refdrihcd&xamples 1 to 4.

LAF237 are the very preferred conpounds and are

Oth&ﬁﬁ&bﬁé@ DIPPYI\VAhRIBHSS @k déscHsEdT the Pattint HEPIRSiHARLBOSI004498
le 1 of WD _00/34241, ctive

espaaly BieBPIoRIP O3 %“Qé@%ﬁfﬁf%r)a%ﬁéh% ﬁ@@P%/wf@a&%@eD@é@eﬁ bed
i nF Di abetes 1998, 47, 1253-1258. DPP728 and LAF237 can
bel f ormul at ed as descri bed on page 20 of WO 98/19998

at i gh_of AF337 are described in the US
pvi stonal™ app |catr6h No. 60/604274. In the present
application, th N /V|IdagI|pt|n refers to any

f or m of V|IdagI|pt|n sNche as anor phous vil dagliptin,
crystalline fornms of F dagliptin, crystalline form
"A" of vildagliptin, a partially crystalline form of
vildagliptin, a polynorphous formof vildagliptin, a
sol vat B9 m of vildagliptin or an hydrate form of

described by the example 7 and also known as MK-0431.

Preferred DPP-IV inhibitors are also described in the patent application WO 2004/037181
especially examples 1 to 33, most preferably the compounds described in the claims 3 to 5.

Preferred DPP-IV inhibitors are N-substituted adamantyl-amino- acetyl-2-cyano pyrrolidines,
N (substituted glycyl)-4-cyano pyrrolidines, N- (N'-substituted glycyl)-2-cyanopyrrolidines, N-
aminoacyl thiazolidines, N-aminoacy! pyrrolidines, L-allo-isoleucyl thiazolidine, L-threo-



vildagliptin, or any salt thereof.Especially preferred

are orally active DPP-1V inhibitors. In each case in
WE006i0z83bar i n t he conmpound cl ai ms and t he fi nBET/US2006/001473

products of the working exanples, the subject nmatter

of the final products, the pbarmaceutical preparations

and the clains are hereby incorporated into the

pr esent appl i cation by reference to the herein

: ti bl . i ' , .
o BB B AR bR B, RERL SR B g
ethyranthd] beetyl-2-oyares p@)myrmgdlpb andpbaunaceatita) saltsctbpteabl e

acid addition salts, may be conbined with one or nore

Espeatfiely peefeundd a 1-12- aﬁmeqn’(cmlyhmnaarl)ramm] ethdamonef aocetyt2 (8)- cyano-
of, nor e oth en har maceut i cal
pyrrojg \F@}Ytd§°°§#?&'d83‘ﬁfﬁ?§%e9”8%@%efa| ly, e.g., orally, in

the formof tablets, capsules, caplets, etc. or
\\parenterally, e.g., intravenously, in the form of

sterple injectable sol utions or suspensions. The
ent e al and [ ent r_T conposi tions may be prepared by
ve ek NV i nhi bitor conpounds
e./d. those of for (I), and their correspondi ng
pharnaceutically acceptable acid addition salts, my

e formilated into enteral and parentera

eSP%?ﬂVFlﬁc%mqu%tl'm&’@ﬁB%@P 'i ons cont ai ni ng an anount of
and ()l PuOxtrd chtar OB B e Ter e By it (LR 257 8r vidagiiotn

(Norﬁpr@pﬁ@tgfymlmmmbﬁodﬁ@age form and such corrp03| tions
conprising a pharmaceutically acceptable carrier. The
DPP-1V inhi bi tom conmpounds e.g. those of fornula (1),

i ncl udi ng thosel|lbf each of the sub-scopes thereof and

of the exarfpl es, may be admnistered in

|orre‘£J£l ure form e.g., >98% preferably

7 of ogelgerﬁwlth the R enantionmer, e.g., in

sém ¢ form above dosage ranges are based on the
corrpounds of formul’a (1), excluding the ambunt of the

and 3BT i Rl el Bl e o
desdribeerabeve) YIK-Q43d, ERKRBA MBI |31(§npjmﬁtﬁwéatl$quﬂhy§r1 -0X0-4-

I h{)-2i&BUIYE4-phenyl-
phef T 3RS GAE i RARe BTy B ZIG, (AT otethll B SRMB4-pheny
1-oxato2-dihyerg-G-lsndiingiyliaxyracetanide ancepfianally in any Céﬁ@éb@@tﬁceutlcal
saltd Bleof € conmpounds di scl osed herein are useful in the

treatnment of conditions, such as non-insulin-dependent

DPF‘%Q@Q?\& EAFTBY bid e v @r ﬁrFfe'rr‘ebl 2omPBESdd dhd %lsﬁgélﬁéaﬁly disclosed in

plantation an t oni n- oSt eopor osi S.
Exarad'@u& ¢de0 WA ERP8@ndiFramidg &of WO 0134 brﬂemewbvely The DPP-IV
|nh|tf?t8PI5f3§J/§§ (se%uaﬁd?)vﬁ)s ngg(f ﬂ?é’ﬂ? de&driBed in BRbelcdBigbs, 47, 1253-1258.
assocration - .
DPP728 and LAF237 can be formulated as described on page 20 of WO 98/19998 or in WO
00/34241. The preferred formulations for the administration of LAF237 are described in the

US provisional application No. 60/604274. In the present application, the term “vildagliptin”

HO

refers to any form of vildagliptin such as amorphous vildagliptin, crystalline forms of
vildagliptin, crystalline form “A” of vildagliptin, a partially crystalline form of vildagliptin, a
polymorphous form of vildagliptin, a solvate form of vildagliptin or an hydrate form of

vildagliptin, or any salt thereof.



inhibition, it is expected that the conpounds
di scl osed herein are useful for exanple, to produce a

W@ edan7sse3 or anxi ol ytic effect, or to attenuatBCT/US2006/001473
post - surgi cal catabolic changes and hornonal responses
to stress, or to reduce nortHlity and norbidity after
myocardi al i nfarction, or in the treatnent of
conditions related to the above effects which may be

ESPé}F‘gIg% tﬁgrr a ralg é"di‘l%@rPPﬁvP n@blt@r els. Mre

| ca e DPP-1V i nhibitor conpounds
ke sl B A R SRR 6 v
exammw db@swqtynaties af the fmébm@ﬁlsfés,ttbe aharma@eufgqauer@ﬁeratlons and the
I r |
ol o 5 AN 0 b 4 Hontd hERas 0 g v

mentimﬁdmttbdwat@tmpbnﬁést amb@aiioam y conpounds of fornula I
, A or IB, useful in this invention are hygroscopic,
plee al?tPslenfabitqriopmppu@@ﬁ egsthoaeaf farmauladh), & plegerrgsponding
h
pharfREBLAH B pitir g Hﬁ%‘é‘%zﬁ“‘éo@a S ToRHIRS e g msie
pharbacagtmily ecepiablsoesstiersad, optionakiy congr Mant ethsr eprvantignal
r i Ti
pharﬂ'&a“cgﬁ‘tﬁc@ U\édétésl %ﬁclf %drﬂ@%iégéa‘% é’ |0Eaaltlly ?\gtﬁso?mrﬂ?l’ablets
capssiast aamtagetqrqrg»amgna&mm thrwer@uslw in fiegform of stglednjectable
I
SO|U{I(£FIS ogctﬁs%e-rﬁgo sd 8 %E’lm o & ﬁgc%rﬁ?rg?%cﬁﬁ%ds?ﬁngﬁnaty be prepared by
conwengmraﬂmans and certain excipients selected to ai d in
the processing and to inprove the properties of the
piT bel BEP-1VTiaibigar somppunds egathede of formuladb eanditheir apgesponding
n
phar Rl Bl e LB i SO0l P B i ey MG UnGRHan
parentealinharipaceutical gampgsitiens ¢ontairing ag aswsint @fdge egifitessubstance that is
[ i i
effe%?\?% gc?rj tgér%h'? U&?oqtlﬁ%g??nd@%g rbg,el:;(ﬁai: ﬁﬁﬁ:\ﬂirbﬁl'oﬂ lg:ﬂ c‘bhﬁgsmons in unit
dosagedfdrn end nml’mmmnq:ﬁélons @Wn@rlsmam@arrm@wtjcallu apﬁ@otahiﬁ Garrier.
and into the tablet die. There has been w despread use

offhe BRPelVsnkibitoridespesnds ¢ oythese phiarmuledlt inelbfing draggef each of
the ubt @§ ek Iéﬁ& ggcr‘?‘ﬁf th?kék&ﬁ'lﬁres Makg Be %@ﬁ‘fﬁ'ﬁ&ére@fln Eﬁﬂt%?nencally

popu rlty as 0Sa ormare siInp [icit , | ow cost
puregfat tehe., BQ@édpr@ferpblmaaﬁ%b ghtogéihﬁéwﬂlﬁé‘@sﬁﬁgantt%mqm%g in racemic

form tﬁ@ ddol¥ aBs g%lmség%@é AdUssed OR weesurﬁmdsraf RAGKAIHNExcluding the

pi ng and. nsing. To the patient or consuner,
amouaimféh%Rcemaeilomemvem ence of adninistration, ease of
accurate dosage, conpactness, portability, bl andness

ofn via\gpéthe@f@@%tyap ‘ohibit BPEHIY athedP R nblbigheamPounds e.g. those of
form‘éliasg)' B4 ’ch\é?r sec gfgephaTrﬂQ&&ItéaIchQﬁaBieadcm additlom Rfts, are

sug coate nmbossed yere
usefglip treptirgicandiiess metiaigd buRPRd Viakibitiph Basag orethg abpve and findings

in the lifstSture> 3PEDRRY A RE SompBIHER! FsBREdMerein are useful in the
treatment of conditions, such as non-insulin-dependent diabetes mellitus, arthritis, obesity,
allograft transplantation and calcitonin-osteoporosis. In addition, based on the roles of
glucagon-like peptides, such as GLP-1 and GLP-2, and their association with DPP-IV
inhibition, it is expected that the compounds disclosed herein are useful for example, to
produce a sedative or anxiolytic effect, or to attenuate post-surgical catabolic changes and
hormonal responses to stress, or to reduce mortality and morbidity after myocardial



swal | owed, chewed or dissolved in the buccal cavity or
beneath the tongue. They may be dissolved in water for

wo owalo7s3p3 t opi cal application. Sterile tabl et sPer/@s2006/001473
normal |y used for parenteral solutions and for
i npl antati on beneath the skift.-In addition to the
active or therapeutic ingredients, tablets nmay contain
a nunmber of inert materials known as excipients. They

b, B S BFPEESRAN  N B Bta R o
mediatdd By GLPi1rehelfor GLRS2 ievalst and glidant. & her excipients

whi ch gi ve physical characteristics to the finished
t allosd smacélcald)j erg.,rthe BERl\sinhiaitat dohapoands e.g. thiose ofifoemulfa (1), and

thelrﬁﬁﬁ%@ Fr%%%eély\é%l&%%%%& glﬁﬁgfanag iR alt§j |M9§ovg%‘grly insulin

respdmsreetotdnwralcgmnmee shallengé ant athbefare, dreiusefusingreéating inbg-insulin-
fl ow and cohesive properties of nost

dep%ﬁgﬂt;é)att‘\es;h%f %ﬁﬁﬁ? exci pi egt?,I are added to a
o R HEP Vol BBl iherel C GBro R B BRI A o By usetul i

this ipvertien tare Bygroscopitp presentststalilie p@blext, pna atesndtlimheunettly

com B8 R B oI Bl PRI g B SShAe

combmditi’dnowptalslea:f eeiny plireetlyl gongutdestdtinto ptreng tebldthiwith an acceptable in

_ bl et oKi it
T R R T T N
contalﬁimg\(mhg sdibstdrees aith oe sdthouttsalthiEé filersnThéear prodiRiediby

compﬁeisplﬁ %gh%uﬁ%cgloa gm?rg’}qlaégﬁ lc?ﬁ%?pn'pp}h%?a%t fel @ﬁ&ed a%g aﬁ& certain
excipiéltts iselebtedttabldeh meopﬁrbeessdmyumi to idplave mmepmbembs af the product.
crease t

- added to i

rablBlsan bRgedted & preeetr el ap SRl bakiied; dictatag mepepets

Thepinag incheleaasiany dileatsebinbersgdisiategfraritéidulsticagtsi, glidants and |n many
relatively small Anothe monl vy .used, cl.ass. of

caseg EgRHR RIS SlapP e Aol iie e (didiol fagy rerform. For

exarnple Chglidaparmiay behssd weingrald thedlewtal poivdepldenteinetle hopper and into

h tnﬁl grl al . Commonly used binders include starch, and

the tgBlgtdie. such as sucrose gl ucose, dextrose and

t ﬁﬁ ?ﬁé D'gﬁ :Wécies 5e§ t Red égaé)gc{tégﬁ%h}%g%gggg/ otf%hsnﬁajcreﬁtical dosage
formdiasé niaeigted aotablety pilajpl r&hssnmb"elgblahpspdlamy asle desageform are

d | f b
e o L 8 1 B AT TSGR gl S
prodhoﬂ towiengnce i @'okaglrr@,rsémﬁpn’[g amd ghspemsaigl dw the patient or consumer,

tabig BB P ee LTS T P SR oF Sigegr. sriREthess.

port&hility, blfftiness of taste, éavenafla@iministration and elegant dlstlnctlve appearance.

Tablets may be plain, film or sugar coated bisected, embossed, layered or sustained-
release. They can be made in a variety of sizes, shapes and colors. Tablets may be
swallowed, chewed or dissolved in the buccal cavity or beneath the tongue. They may be
dissolved in water for local or topical application. Sterile tablets are normally used for

parenteral solutions and for implantation beneath the skin.

In addition to the active or therapeutic ingredients, tablets may contain a number of
inert materials known as excipients. They may be classified according to the role they play
in the final tablet. The primary composition includes a filler, binder, lubricant and glidant.



and Cohesiveness (to prevent tablet from crunbling
during processing, shipping and handling). There are

wo booe®7ssesmrer ci al |y i mportant processes for naRCTIYS2006/001473
conpressed tablets: wet granulation, direct
conpression and dry granul atfi2zon (slugging or roller
conpaction). The nethod of preparation and type of
excipients are selected to give the tablet fornulation

Othef ﬁ)éClngrglF YhIG }gy%igﬁf:a% ?ﬁéﬁ{tlgi? {ﬁﬁ fﬁ'lﬁﬁ%d ?Ableq\gré 85Ior|ng agents,
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t udi es e
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'8%’%}3 a??r@bﬁ’%ﬁ 23edda Breieft 53’? L 'B%tsﬁa‘?-f%% slckpo to

puncdé§ enifintige ﬁ-ehmﬂmmg tablet d:mn;bresslomram%lewffmrembble:ﬁ ithreg .

ati.on and di rect SS
compTpesesatie o &R Ep G LR BN Ers TR apy g ARATA TR R eble
mix if@hivodtsmyaleless tdnwhie bgwelyht.of t he constituents,
either the drug or the diluent, has sufficient
Clalmiglition, ﬂabbmadsftdne&ntem bmawmwmcm ark adﬂeel tonrtchezsie the bulk weight
i,sts of endi n

of thg 8RB e D et Pt ebseage; I TREE] Jooctbaty where the

dosegifaneltiigii® relatrelycnalls used to convert a powder m xture
into granul es having suitable fl ow and cohesi ve
pAGGtREt dommcf)rﬂy usebtless ofgaxcfﬁimtqmndatdelhsnsabiodelsi firgleos are agents,

. m. xi ng the. n : ,
niciipEoa e B ARG T et ol ataly C Ehoighly S incluce
starohi Aed]synslesush tie suhbeé,rglm:oge,aiuxtra!se and lattosedanp nass

is then screened through a suitable screen and dried

bRistntegramnts arengftar intludediozedubethatitheitalget estar acseptable rate of

.. the we a 1.
aisinlgiEeti TP o TR eSEri LR ad SR A SRSt
carbb;kyermihyI@IIulmeé granul ating, drying, mlling, blending

| ubri cat.i on and_conp ers do
ngﬁ"eﬁgsﬁ'm&'ﬁ? a(f?éﬁ{'@' g)?c\Péerg' o esiﬁl‘%/iéoug‘%@érti es to
f 0§ mHigii-dompteseibiityto allol erong\tabletsl &r bé mads atloiwcompression
required to bond the powder particles together due to
the pBGFSicohesive properties of nost powders. Heat and

D} SEBR! oWBrobkNies EHat gan haprond theslol of\otier excipients in the formula;
manuf act ured usi ng wet granul ation. The | arge nunber
of prAfessing

e Cohesiveness (to prevent tablet from crumbling during processing, shipping and
handling).

There are three commercially important processes for making compressed tablets:
wet granulation, direct compression and dry granulation (slugging or roller compaction). The
method of preparation and type of excipients are selected to give the tablet formulation the
desired physical characteristics that allow for the rapid compression of the tablets. After
compression, the tablets must have a number of additional attributes, such as appearance,
hardness, disintegrating ability and an acceptable dissolution profile. Choice of fillers and



steps and processing tine are problens due to high

| evel manufacturing costs. Wet granul ati on has al so
whe@a/okssoxwn t o reduce the conpressibility of sSPOEUS2006/001473

phar maceuti cal excipients, such as mcrocrystalline

cellulose. Direct conpressi-ong4ds regarded as a

relatively quick process where the powdered materials

are corrpressed directl y wi t hout changi ng t he physi cal
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the drug. The active ingredient(s), direct compression excipients and other auxiliary
substances, such as a glidant and lubricant are blended in a twin shell blender or similar low
shear apparatus before being compressed into tablets. This type of mixing was believed to
be essential in order to prepare "pharmaceutically acceptable" dosage forms. Some
pharmaceutical scientists believe that the manner in which a lubricant is added to a
formulation must be carefully controlled. Accordingly, lubricants are usually added to a

granulation by gentle mixing. It is also believed that prolonged blending of a lubricant with a
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factor militating against the use of the wet granulation method.

Another limitation of direct compression as a method of tablet manufacturing is the
potential size of the compressed tablets. |If the amount of active ingredient is high, a
pharmaceutical formulator may choose to wet granulate the active ingredient with other
excipients to attain an acceptable sized tablet with the desired amount of active ingredient.
The amount of filler, binder or other excipients needed in wet granulation is less than that
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prepare high-dose DPP-IV inhibitor tablets by direct compression.

It is an object of the invention to provide a DPP-IV inhibitor formulation in the form of a
free-flowing, cohesive tableting powder, capable of being directly compressed into a tablet.

It is a further object of the invention to provide a direct compressed DPP-IV inhibitor
tablet in unit dosage form having an acceptable dissolution profile, as well as acceptable
degrees of hardness and resistance to chipping, as well as a short disintegration time.
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of from about 20 nm to about 200 nm. Microcrystalline cellulose is available from several
suppliers. Suitable microcrystalline cellulose includes Avicel PH 101, Avicel PH 102, Avicel
PH 103, Avicel PH 105 and Avicel PH 200, manufactured by FMC Corporation. Particularly
preferred in the practice of this invention is Avicel PH 102, which has the smallest surface
area and pore structure. Preferably the microcrystalline cellulose is present in a tablet
formulation in an amount of from about 25% to about 70% by weight. Another preferred
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the final tablet mix in amounts usually less than 1% by weight. The lubricant component
may be hydrophobic or hydrophilic. Examples of such lubricants include stearic acid, talc
and magnesium stearate. Magnesium stearate reduces the friction between the die wall and
tablet mix during the compression and ejection of the tablets. It helps prevent adhesion of
tablets to the punches and dies. Magnesium stearate also aids in the flow of the powder in
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Thus, in a first embodiment, the present invention concerns a pharmaceutical composition
comprising;
(@) a DPP-1V inhibitor in free form or in acid addition sait form, preferably LAF237;
(b) a pharmaceutically acceptable diluent,
wherein in the unit dosage form, the weight of DPP-IV inhibitor preferably LAF237 on a dry
weight basis to tablet weight of diluent ratio is of 0.5 to 0.25, preferably 0.4 to 0.28.

In other words, the present invention concerns a pharmaceutical composition
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Inhibitor in free formor. in acid add{tlon sal t

(c) Q2@ yRight opmedry weight basis of a pharmaceu

(d) 0.1-10% by weight on a dry weight basis of a pharmaceutically acceptable lubricant.

ically acceptable 8|S|mtegrant

Preferably composition as described above which comprises in addition;;
(c) 1-6% by weight on a dry weight basis of a pharmaceutically acceptable disintegrant;
(d) 0.25-6% by weight on a dry weight basis of a pharmaceutically acceptable lubricant.

The above ratios have been obtained on a dry weight basis for the DPP-V inhibitors and

diluents.

The unit dosage form, is any kind of pharmaceutical dosage form such as capsules, tablets,

granules, chewable tablets, etc.



(b) 40-95% by weight on a dry weight basis of a
phar maceutically acceptable diluent; (c) 0-20% by
wowedoghtssen a dry wei ght basis of a pharnaceuti Pel/U§2006/001473
acceptabl e disintegrant; and optionally (d) 0.1-10% by
wei ght on a dry wei ght basis2®f a pharmaceutically
acceptable lubricant. Preferably the present invention
concerns a pharmaceutical conposition conprising; (a)
ina ﬁﬂrhépa/mbudm%hg he Breséntivenien BbHceh®sd phathnadellfdBt Edfmposition
inhibitor in free formor in acid addition salt form
Comaﬁ’%ﬂ‘%rabl y LAF237; (b) 40-95% by weight on a dry

Weseg f%-ab%%ysmaéhtamm%wmtbbglaldm CHre AP InARtEr iHliftddd8im or in acid
on a dry wei ght basis of a

phﬁ@'q‘ﬁéﬁﬂeﬁﬁ“’lf@'&‘l‘lwefg . di sintegrant; and
Opw)oﬂﬁ-bb% k(ﬂl)/eléht?o'?n eﬁ&@b&’e@l‘ﬁ'bﬂgfs 0P8 p%aﬁﬁé(ce‘ﬁﬁbﬂlﬁ}%c@é}ﬁé@e diluent;

har maceuti cal | y accept ab | ubri cant. Préferabl

Y
t hé:)ptf) -29%Y Weighiran a)ﬂrydw%mglsavf am@%@%ﬁwwmacceptable
COH‘B% réﬂnaﬁ@&?{ﬁfdné g; (a) 20-40% by weight on a dry
asis of a P-IVinhibitor in free formor
aci( @aonq% Byweight on 8dfy WaigEt kasimpfia pharmageutically a@eet?%e
by juMeEgiit on a dry wei ght basis of a pharmaceutically
acceptabl e diluent; (c) 0-10% by wei ght on a dry

Prefé\{%bg'nﬁe bRkt lﬁ\flerﬁof’? Q@ﬁé’&?ﬁ&bﬂbh&ﬂéc\éuﬁé& 86h lt%n comprlsmg,
disrntegrant; and optionally (d) - 6%

a (®y2BP%ry wRight onr dry Wﬁa@é@t a&ﬂﬁ Wi @é@rt 'atﬁ'leé Torm or in
| uBEil aadtion Q/Qfsforrﬁr&(ef‘éré‘lgl}']LAFQ@ present invention

concerns a phar maceut | cal conposition conprising a)
204354085 % i weightm adiyrweigieibgRis ob aanarpacesticsiy acseptable diluent;

i nhiybh4 8% l tackeptabl
or 7 o2 4016 GRS O LG Rl besE o bl actefidbi

weHighteasadt andeptionghar maceut i cal |y accept abl e di | uent :
( de)oo $8%0byy Wélgghbn QRrPwaight MOt a B‘?’a?rhfacé’utlc‘élly acceptable

pharmaceuti cally acceptabl € di sintegrant; and
opiqbﬁﬁ%ﬂ'tly (d) O 25-6% by wei ght on a dry wei ght basis
har maceutically acceptabl e | ubricant. Mpst

PfefﬁﬁaéfYéE%Br%ﬁeﬂHéV%’rt'ég @ﬁﬂcqrmeﬁha@?ﬁC@amaéPﬂ@paS'tlon comprising;
Phad) B804 15,34 eiGRITPOS iy ivittig Ht ®EBIE iof b MIHP-1V inhibitor in free form or in

acid addition salt form, preferably LAF237;

(b) 40-80% by weight on a dry weight basis of a pharmaceutically acceptable diluent;
(c) 0-10% by weight on a dry weight basis of a pharmaceutically acceptable
disintegrant; and optionally

(d) 0.25-6% by weight on a dry weight basis of a pharmaceutically acceptable
lubricant.

Most preferably the present invention concerns a pharmaceutical composition comprising;
(a) 20-35% by weight on a dry weight basis of a DPP-IV inhibitor in free form or in
acid addition salt form, preferably LAF237;

(b) 40-95% by weight on a dry weight basis of a pharmaceutically acceptable diluent;
(c) 0-10% by weight on a dry weight basis of a pharmaceutically acceptable
disintegrant; and optionally

(d) 0.25-6% by weight on a dry weight basis of a pharmaceutically acceptable
lubricant.



(a) 20-35% by weight on a dry weight basis of a DPP-1V

inhibitor in free formor in acid addition salt form
wee@bersshd y LAF237; (b) 62-78% by wei ght on a BET/US2006/001473

wei ght basis of a pharmaceutically acceptable dil uent;

(c) 0-10% by weight on a dry2Weight basis of a

phar maceutical ly acceptabl e di sintegrant; and

opti onaIIy (d) 0.1-10% by wei ght on a dry wei ght baS|s

MosQfrefer HEBSrE4Knt fFrivbhilondomeBYnd Rl ghakBEd #idAtcom¥Bsition comprising;
pref e%ﬁ% the present invention concerns a

phi&) Iy AYeIgS P STy IWGIONE BARIS PLR RP- Waiphibitardmdzeg jorm or in

vveé(g(lj} dé efetadhpsAs2®ft. a DPP-1V inhibitor in
free %orﬁ?rg?éi{f%nﬁﬁé aol ti on salt form preferably

LAcbzsqﬁ 7§%)bye@elgf8%1®dweng a#is &f amam@@ﬁtlca&w:@epéable diluent;
R;zht on v\/é?@i#t'dﬁ @ﬁ?%gﬂ@'bﬁs@'olf H%ﬂ%rméd‘ehuéal@ éb@é’ptable

basis of a pharmaceuti cal
acdigiptegsard; @?ds@n’ClOégl}'ant and optionally (d) O. 25 6% by

5;“2% 190 @F%’&gﬂﬁbrg%rmébﬁt Ms.saof@ﬁ’r{dmgeéﬂtfcsw éc)éeptable

pt abl ri‘cant. Nbst“preferably the present
[ nkldéﬁ@al’tﬁn concerns a pharmaceuti cal corrp03| tion
conprising; (a) 22-28% by weight on a dry weight basis
Mostasreteraiiypthe\presiit Biveaiion gonce@e o Rhafnaeeytisalconmpostian cp@arising;

aaé?? id’ﬁ?{% @ﬁt%ﬁ%&%ﬁ? badi@bf é@ﬂ#ﬁl% IFIMbH\@r'ng h{ee ®}m orin

asl's of har maceut I cal accept ab
d|Njéﬁtid't"éft?albfﬂﬁ%M?femb'lghff@? a dry WEI ght basi s of a
onaﬂ# b{ygbé %h’tfb‘?lcaeclfl’rﬂl53\@1@e ﬁlb'&?%%@ﬂﬁace@f?@ml% acceptable diluent;

25-6% b on a basi s

of (ca % bmwgghﬁ QbR phgy Vaﬁ!@féphaéﬁlfé al mharme%ﬁwcallvr?@peptable

pr i nvention concerns a
ph g‘%ﬁ%\%ﬁ%‘%{l %:WOMO% sition conprising; (a) 22-28% by

we(obh@ Zwvabﬂw?lghbo@mdryo\aglght kesissof RpharvaretHicali anceptable
%éﬂt.m or in acid addition salt form preferably
(b) 66-76% by weight on a dry wei ght basis of

Mosﬁbr@*@étﬂ?ﬂ'@ﬁré%t kMeﬁ‘t‘?&?&Hn%erng a%Ha‘r'r%BEeut(:Ql)co}ﬁp@s/i’an{ comprising;

asi s of har maceut i cal

ac@g p&?azﬁ's"é by,vgﬁlg-ht@g?aadfy weight) bagis pf)ﬁ &AR;IV inhibitor in fr%e form orin
acid addition salt form, preferably LAF237;

(b) 66-76% by weight on a dry weight basis of a pharmaceutically acceptable diluent;
(c) 0-6% by weight on a dry weight basis of a pharmaceutically acceptable
disintegrant; and optionally

(d) 0.25-6% by weight on a dry weight basis of a pharmaceutically acceptable
fubricant.

Most preferably the present invention concerns a pharmaceutical composition comprising;
(a) 22-28% by weight on a dry weight basis of a DPP-IV inhibitor in free form or in
acid addition salt form, preferably LAF237;

(b) 66-76% by weight on a dry weight basis of a pharmaceutically acceptable diluent;
(c) 1-6% by weight on a dry weight basis of a pharmaceutically acceptable
disintegrant; and optionally

(d) 0.25-6% by weight on a dry weight basis of a pharmaceutically acceptable -
lubricant.

Composition as described above which comprises in addition;



(d) 0.25-6% by weight on a dry weight basis of a

phar maceutical ly acceptable | ubricant. Conposition as
walemen7esexl above whi ch conprises in addition; (BQT/LSBR6/001473

by wei ght on a dry wei ght basis of a pharmaceutically

acceptabl e di sintegrant; (d)220. 1-10% by wei ght on a

dry wei ght basis of a pharmaceutically acceptable

| ubricant. In the present application the reference to

© TREBYHGRON 4 IR BESR oE8 pRadhdcitlay ARG alsffant
(d) Gz0¥evesy. wigkef @ ablyywdibie babis\oé aghamadeedicalymeosptable fubricant.

conprise; i) one or two diluents selected from
m crocrystalline cellulose and | actose ii) the two

0SSR B RET A SRR PGB i moans o
leasttomeidiu@it, anpltarencfeait2 ard dipenisde plsalobesred.

m crocrystalline cellulose, or iv) 25-70% preferably
Prefesablip S dboveriegtribed mompdsijionsecapintriseasi s of a

A e A R L
pit)efﬁeeiv\abcﬂiwehl_slemiahxmetadllinecciellthie?b audipotose ) onst colnpri se
) e ect. romm crocry. .

B o Pefianod-io oyt a2 Dx R PYE o pphfnaceuticaly
acceptableamizbdcyystdlinepdediuivae,aut i cal conposition conprises

RSB S IS B AP st Bt it
acceptdblenaicaudrystalline/celicloepat 6e10dh piefidrably dB8t35% afiactase.

| east one disintegrant, a mxture of e.g. 2 or 3

disintegrants is also covered. In the present

application the reference to a pharmaceutically
Mostamefepdihbihe dbobe tesmibedeampositiorlseantprisa@né wbtwa dilventsesselected

rompiebRilinedefion Mg EIRAD Bufd o0 ea ™

di | ' L Li.n
o o HEE B SN AL, ESHAALESE, PlarhREL ARG hecriav
lubricandl (d)act ose, preferred disintegrant is sodium starch

glycolate, and preferred lubricant is magnesium
In the pesseat applidaionghe réferehae taca phanaeestidally aereptatdd disintagrant means

at GRS A Sila R, B hibfeng 81584 0% aledrdid MRy pllRha! "
B S 50 LN e
leastoariel lubrizsiet, a(roixtuBe aDegby ondiuphitants issalse gousssdht  basi s

of "a pharnmaceutically acceptabl e | actose; .
Preferred DPP-IV inhibitor is LAF237, preferred diluents are microcrystalline cellulose or

lactose or preferably a combination of microcrystalline cellulose and lactose, preferred

disintegrant is sodium starch glycolate, and preferred lubricant is magnesium stearate.

The particular components in the preferred composition are the following:
(a) 20-35% by weight on a dry weight basis of DPP-IV inhibitor e.g. LAF237;
(b) 25-70% by weight on a dry weight basis of a pharmaceutically acceptable
microcrystalline cellulose;
(c) 5-40% by weight on a dry weight basis of a pharmaceutically acceptable lactose;
(d) 0-10% by weight on a dry weight basis of a pharmaceutically acceptable sodium
starch glycolate;



(d) 0-10% by weight on a dry weight basis of a
phar maceutical ly acceptabl e sodium starch gl ycol at e;

W@ 2)06078383 6% by wei ght on a dry wei ght basis 0PCT/US2006/001473
magnesi um st earate. The particul ar conponents in the
preferred conposition are thé3foll owi ng: (a) 25-35% by
wei ght on a dry weight basis of DPP-1V inhibitor e.g.
LAF237; (b) 25-70% by weight on a dry weight basis of

a [d)a0.a66eAby waighyomatdquefghﬁbéﬂlé?éfQﬁé i} st@8rate.
cellul ose; (c) 5-40% by weight on a dry weight basis

The pértlaullah@dmmnts inathd prefereRpdoaieitibn GFOsR; fol(cﬁh)mgp 10% by
ar maceut |

c 0 R R ) Cap 8 B Po) 1O kg P97

vve(lg h25-p0Rbbydigigiviinghdry hasidgre babis BRE PRE B QA dk8eptable
Angt her % Ffer f@ conmposition is the follow ng: (a)
f r BRAE¥TRInR 86 1UPSEhout 32% by wei ght on a dry wei ght

ba(:‘cl) S5-80%ayNRTgHt \oni iy idight bakis df E"ﬂﬁaiﬁ/adéﬂ:hbé?lgta@&epﬁéble lactose;

b), from abqut 40% to about 45%
Gﬁ“ ér?(}‘g%/ ‘ﬁéﬁl hH0a rydfﬁ@* maas?%e@h?rremuyc%@@w&w@ sodium
m stafuhrglydodtd:i ne cel l ul ose; (c) from about 20%to
wei ght basis of a

bouyt % b i ght d

Shgeﬁn%ég'é% heyighton 8 dndweiet %aétso%fénamwﬁﬁzraﬁﬁaut f

. 5% bout 2.5% b ht d ht basis o
Ano‘[ée'bﬁ’fgfq%&gé;g#]peﬁ'i'?@'S&E%ﬁpgmgeogogl u:nysr\glr gh gl ycol at e;

angh) (fegm fabann:ml%)td alidul 30 % byakaigit o2% &y W&ﬁglﬂ%s@ df & OPPLIV
ht basi nes stearate. Another preferred
ng’g?tc? &B?g Iy Pg{g”ﬁﬂ'a( Da) 20-35% preferably
22(b38%rh)y§bml4@|% to0dboit 45% BYBLdIEHt PPl W%I?Bamb\ff 3
on a dry

t 5% b wei
I n If“agé\‘gﬁgﬂ’ ?Ccﬁpégﬁr'ﬁéﬁ‘gﬁt%%ﬂq(ﬁ? E%p? abl e
m (u) dfrrnyabcﬂlt l2ometoClout 2 5% &y wieight bB-a3dYodighiBhsaibor an a

si s of har maceutical |y acceptable
%'fadg’é‘ge‘{t'& %ﬁ%@;ﬂ?{;%ﬁ: g%% on a dry weight basis of a

ph@l) feshe ebdut Al 3% t@aBQaR DA, By WhHIBh a dry weight basis of a
pharmaceutically acceptable sodium starch glycolate; and
(e) from about 0.1% to about 2% by weight on a dry weight basis of magnesium
stearate.

Another preferred composition is the following:
(@) 20-35% preferably 22-28% by weight on a dry weight basis of DPP-IV inhibitor
e.g. LAF237; |
(b) 35-55% by weight on a dry weight basis of a pharmaceutically acceptable
microcrystalline cellulose;
(c) 18-35% by weight on a dry weight basis of a pharmaceutically acceptable
lactose;
(d) 1-4% by weight on a dry weight basis of a pharmaceutically acceptable sodium
starch glycolate; and
(e) 0.5-4% by weight on a dry weight basis of magnesium stearate.

Still another preferred composition is the following:
(a) from about 22% to about 28% preferably 24-26% by weight on a dry weight basis
of a DPP-1V inhibitor or a DPP-1V inhibitor of formula (1);



starch glycolate; and (e) 0.5-4% by weight on a dry

wei ght basis of magnesi um stearate. Still another
w@e@borssexl conposition is the follow ng: (a) frPoOnMusi»oeo1473

22% to about 28% preferably 24-26% by wei ght on a dry

wei ght basis of a DPP-1V int#bitor or a DPP-1V

inhibitor of formula (I);(b) fromabout 45%to about

50% by wei ght on a dry wei ght basis of a

phém) nfeare aboataA5% tceatmeip Q%I by weightaer ay Styaldightdasis of a

. b % 25% b i gh
o eSSl e BB E Blocn bR BReE |y acoept abl ¢
| a() deem abai)t 20f0im atloati25%. HyXdight aincudry veidit bpsiser ght
on, g r%ﬁtﬁrﬁéﬂ/h%qcl_\%@%{b%ﬁg& a_pharmaceutically acceptabl e

sodi um “O3Td (e) fromabout 0.1%to
ab@Eitfréfebyutvieslio aboute. 8% oyweight tonkzedry veidht Bags @8 H UM

st t i1l an er preferred conposition is the
F of P fHeutebly 2 BB el KRS GE A 47y vei gt
ba&) Srarfi aboldRPt% Yo Bbtutt?% by weighaoBlry Weighhbdmis 6f madnesium

fo la (I); (b) from about 46%to about 48% by wei ght
ongtggr&?%} wei ght basis of a pharmaceutically acceptable

_— [ LLine cellulosg:; (c). fromabout 23%to
Stil %%ﬁq%ﬁ%éég/g B?/m(?\%ﬁ'té%'sgﬁe %"%"S"Qg’wei ght basis of a
ph@) feane @4126%4 Ibwwejggam aldhﬁwéight L@S(sd' of(a:t))PPﬂVﬁﬁbl“ﬁmmubr? DPP-IV
1.59 ut 2. .5% by weight on a dry weight basis o
2 Bk E Ao

y acceptabl e sodium starch gl ycol at e;
an() (fedm Bbouh4abotet akdul 48% dyatsyitt oAt dry visidtd Ibbsiernfa dry

wej basi s, of nma siumstegrate, Still another
o e P e rsePp RBR TR R GRE (= 30- 95% by
wefcy Hitonoabaut @89 teeibght 24 8% tsy wéighdRir-4 ¥ryi wdighitidaeis of ag.
LAE237; ) 35-50% ight on a dry wei ght basis of
a%maim%%@%?lﬁcaﬁcﬁg ag%c!éﬁf’%bl e mcrocrystalline
ce(d) dtams aboutd)5% 8o 3b8ati2y5%eYy Gleightona diy weight ohsis bRSI S
of ph%r%ggéuq%glﬁluatnécgﬁa A s%%?u%?tstgpéheghl/c% attg;sa%’d
(e) from about 0.1% to about 2% by weight on a dry weight basis of magnesium
stearate.

Still another preferred composition is the following:
(a) 30-35% by weight on a dry weight basis of DPP-IV inhibitor e.g. LAF237;
(b) 35-50% by weight on a dry weight basis of a pharmaceutically acceptable
microcrystalline cellulose;
(c) 18-35% by weight on a dry weight basis of a pharmaceutically acceptable
lactoseé;
(d) 1-4% by weight on a dry weight basis of a pharmaceutically acceptable sodium
starch glycolate; and
(e) 0.5-4% by weight on a dry weight basis of magnesium stearate.

In a further embodiment, the present invention concerns any one of the above described
compositions wherein the pharmaceutically acceptable lubricant (d) is only optionally
comprised in the formulation. But preferably the pharmaceutically acceptable lubricant (d) is
comprised in the composition.



(d) 1-4% by weight on a dry weight basis of a
phar maceutical ly acceptabl e sodium starch gl ycol at e;
wa@ar@ee8599. 5- 4% by wei ght on a dry wei ght basi BCD1S2006/001473

magnesi um stearate. In a further enbodi nent, the

present invention concerns 'a?ﬁ/'one of the above

descri bed conpositions wherein the pharmaceutically

acceptable lubricant (d) is only optionally conprised
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thed COE[‘)OSIH ons conprise between 20 and 35%
in acang'%‘? tﬂﬂrbﬁ‘aétfﬁ Iy between 22 and 28% by wei ght on a dry
basi s.of a DPP-1V inhibit eC| ally LAF237,
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This present invention of direct compression of DPP-IV inhibitor involves blending and

compression. The choice of grades of excipients took into consideration particle size
maintained within a range that allows homogeneity of the powder mix and content uniformity
of DPP-IV inhibitor. It prevents segregation of powders in the hopper during direct
compression. The advantages of using these excipients are that they impart compressibility,
cohesiveness and flowability of the powder blend. In addition, the use of direct compression
provides competitive unit production cost, shelf life, eliminates heat and moisture, allows for
prime particle dissociation, physical stability and ensures particle size uniformity.



Di spersion Quality. This present invention of direct
conpression of DPP-1V inhibitor involves bl ending and
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into consideration particle size maintained within a
range that allows honogeneit36-of the powder m x and
content uniformty of DPP-1V inhibitor. It prevents
segregation of powders in the hopper during direct
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10 to 250 pm.

The present invention concerns compressed tablets preferably direct compressed
pharmaceutical tablets, wherein the dispersion contains particles comprising DPP-IV inhibitor
preferably LAF237, in free form or in acid addition salt form, and wherein at least 40%,
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0.03 mm/mg

preferably wherein;
i) at least 25 %, preferably 35% and most preferably 45% of the particle size
distribution in the tablet is between 50 to 150 um, and
ii) tablet thickness to tablet weight ratios is of 0.002 to 0.06 mm/mg or of 0.01 to
0.03 mm/mg.
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i) at least 25%, preferably 35% and most preferably 45% of the particle size
distribution in the tablet is between 50 to 150 um,
ii) the water content of the tablet is less than 5% after 1 week at 25°C and 60% RH,
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iii) tablet thickness to tablet weight ratios is of 0.01 to 0.03 mm/mg
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Preferably the DPPIV particles especially the LAF237 particles comprise more than 60% of
DPPIV inhibitor, most preferably more than 90% or 95% and even more preferably more
than 98% of DPPIV inhibitor. DPPIV particles especially the LAF237 particles can
alternatively be formed by microgranulation, process well known in the art, and contain up to

40 % of a pharmaceutically acceptable excipient.

Preferably the LAF237 particles comprise more than 60% of LAF237, most preferably more
than 90% or 95% and even more preferably more than 98% of LAF237.

It has been discovered that the selected particle size distribution of DPPIV inhibitor
especially LAF237 were particularly important to provide the best compaction of the tablets.

In an additional preferred embodiment, the particle size distribution of the selected excipients
(b), (c) and/or (d) is similar to the particle size distribution of the DPP-IV inhibitor particles
preferably LAF237 particles.
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text book or by the United State Pharmacopeia’s (USP) publication USP-NF (2004 - Chapter
786 - (The United States Pharmacopeial Convention, Inc., Rockville, MD)) which describes

the US Food and Drug Administration (FDA) enforceable standards. The used techniques
are e.g. described in Pharmaceutical dosage forms: volume 2, 2nd edition, Ed.:
H.A.Lieberman, L.Lachman, J.B.Schwartz is a good example. It also mentions (page 187)
additional methods: Electronic sensing zone, light obstruction, air permeation, sedimentation

in gas or liquid.

In an air jet sieve measurement of particle size, air is drawn upwards, through a sieve, from
a rotating slit so that material on the sieve is fluidised. At the same time a negative pressure
is applied to the bottom of the sieve which removes fine particles to a collecting device. Size
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A further advantage of the tablets according to invention is that because a relatively fine
dispersion is formed the tablet will have a lower dissolution time and thus the drug may be
absorbed into the blood stream much faster. Furthermore the fast dispersion times and
relatively fine dispersions obtained with tablets according to the invention are also
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directly swall ow ng. Those tablets according to the

i nvention that are intended for swelling are _
The Beddle maihad foi meastisathedirvg digselutiomnate (% ﬁg releraq:ehlsmﬁed Méth 1000m!

of 0. 9?@% R, rﬁ&ﬁo@s‘ Sr%ﬁ/(?%l R%%'Hdd%s&‘?d&ﬁﬁ £inHh

et wth nproved dissolution rates ISSO utiron o

analytml ehemystry ’ﬁﬁhfé?céikrprtbbléhﬁjpﬁlﬁ%i’ StatmPlarmegppria’p 4/ BPLp@dication
uskL Nlﬁ‘é:aﬁpldﬁa @:rrt7'1\) \?ﬁlCﬁ%Q@&ib@g ke l':‘é’l_%ga aﬂ@rﬁi%h@ﬁlm?ﬂatlgn (FDA)

risin hibrtor preferably
enfofcep @iaﬁdﬁm@u d addition salt form wher ein at |east
40% preferably 60% nost preferably 80% even nore

preferably 90% of the particle size distribution in
The presentipyantion glso concerns the use of a DPP-IV inhibitor especially vildagliptin for

the preparation of a compressed or a directly compressed tablet, wherein at least 40%,
preferably 60%, most preferably 80% even more preferably 90%, of the DPP-1V inhibitor
especially vildagliptin has a particle size distribution of less than 250 um or preferably

between 10 to 250 um.



between 10 to 250 nm and wherein i) between 0 and 10
mnutes 85 to 99.5 % of the active ingredient is

WO etoeassse3 and ii) between 10 and 15 m nutes 9BCT/OSHD6/601473
% of the active ingredient is released, preferably
wherein, i) between 0 and 1033 nutes 88 to 99.5 % of
t he active ingredient is released, and ii) between 10
and 15 ninutes 95 to 99.5 %of the active i ngredi ent

In a fuptheE&RBS@Rfen theredét allelition cdiRbrRhydra tH@aﬁBv@latesénbed
9 to0 94 %of the active ingredient |s rel eased
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pharmageyicalraspropBions Wheesinihg eI\ mhiitonesoncisly t"W@QB&ttnl Qféhe

vudagmmws@élt%rﬁq Aehagaqfriclgz&artHbatitehd @&fided IRaNE %Iescrlbed
dissolution rate (% of release) is used with

the dr
comgrgggﬁq a lets9. 01 N HCI. Such methods are well known and
described in the art such as in any anal yti cal

Thu@h%&héﬂerﬁlﬁ?@ﬁm&ﬂ%e%véﬁﬁoﬁ BBo Bhéefls §t #Pmaceutical composition
har ma ublication USP-N 04

Qo&el a' SV\)&USP E (20
SUCh(?r?a‘iﬁséPb herginyiherRIndas disppision ¢oatairs Wg@e%(wcmaaﬁlescnbed
hereﬁ\GHb\Ré) ToipisiAg : a(ﬁEFA)V thfb%ﬁ&ﬁ%bi%ll)ﬁhﬁi&@%tﬂsor aT\F[igg%ghlp{}n crystalline

sent |nvent| on al so concerns the use of
form{ o e sy SRl "GERBA 8 Viagta R i Rhermarasficalisaits fhaseqt and atperein;

of i) at ILASIU09s RereftiblyB Y, BEthkhaftRIEsiSs aRHibLAGH Rlthe formulation is
wherein at |'east 40% preferably 60% nost preferably

goeseien 298man. @EfEr abl y 90% of the DPP-1V inhibitor
eslﬁea‘i'léé's{ Yo%l ﬂ)t@%@éﬁl?éb ‘% tb@?he(i;psi?‘%lé %file‘?hs%‘:tﬁﬁoP in the formulation is

di stribution of Tess than mm or preferab et ween
10betwears 00 tm2Fthum, andfeher enbodi ment, the present

| ”M)eé’ttlééé@ 669, ﬁ%@%ﬁb@%ﬁ’ AREsd, difthe ﬁ?@ﬁ@ s%ﬁgﬁ%@%’t%n in the

arnaceut | ca | ons wher el
| nﬂwrmulatmm Bsheb&ﬁeanl10/t0\25|0dmglarqdiqrn or the vildagliptin

5 v | L Stri buti .
YAk 8RR o B8 R b ision
[ nbeawéam 60w1mﬁmdl ment, the invention also concerns a
phar maceut i cal conposition such as descri bed herein,

ein th S si.Qn._cont ai. arti.cles (such
o Lo A BB PR ohe S PR BB it i
the abspe torablayion isl bagéerps and a00@nyvi | dagl i ptin crystalline
formor the crystal "Form A" of vildagliptin or a
phar maceutical salts thereof and wherein; i) at |east
The H0&8ftioprasoepratitiys QQr&ées@fortpP@anag tal ddr@rééséd ora dlrectly compressed

table h@%ébs%& 5%?-’!5 R/ mlqlgltoroersglélmgl y vﬂgagllptm w% erein ap least 40rJ)npreferably
60%, most preferably 80% even more preferably 90% of the DPP-IV inhibitor, especially
vildagliptin used in the process has a particle size distribution of less than 250 um or

preferably between 10 to 250 um.

The invention also provides a process for preparing a compressed DPP-IV inhibitor tablet
preferably a directly compressed tablet, in unit dosage form;

which comprises:

(a) blending as a % by weight on a dry weight basis:
(i) 5-60% by weight on a dry weight basis of a DPP-IV inhibitor especially
vildagliptin wherein at least 40%, preferably 60%, most preferably 80% even
more preferably 90%, of the DPP-IV inhibitor especially vildagliptin has a particle
size distribution of less than 250 um or preferably between 10 to 250 um; and



i) at |east 40% preferably 60 % of the particle
size distribution in the formulation is between 10 to
w@s®enrssoand/ or iii) at | east 60% preferably BET/USHS6/001473
80% of the particle size distribution in the
formulation is between 10 t©3250 nm and/or iv) at
| east 25% or at |east 35% of the particle size
distribution in the fornulation is between 50 to 150
mm I 8Rd addhdt dh@%xclﬁléhpgé@&@& frBH\ea fiftfeht, & d?sﬁﬂeé?ant and a
di stribution of the pharmaceutical exciprents i n the
abovdullrisaRtul ati on is between 5 and 400mm The
i nvention al so PYOVIdeS a process for preparing a

to fog @gPRIR-4¢é inhihitorTogmplatien i the fmeafsciableting Bewdenpanablenef being

compreRE&r ;5r¥férélflj/ Bird QK c@ﬁié?éés@ﬂ into ‘é'tétqét?%lh@t' n wherein at
east 40% preferably 60% nost preferably 80% even

(b) é@ﬁ&eé’sﬁﬁg{ %Ef@ﬂrblul&%%r%pér@@ dQP hy étt R'(ébrﬂ) BériPihe compressed DPP-IV

especi al gliptin used in e process has a
lnhlbﬁgrrf{ablget@mltﬁsag%fqrmbut| on of less than 250 mm or
preferably between 10 to 250 mm The invention also

The mvewczmead%prﬁw@eéggarmss Rreperaring acamipsesderPHbmhjbjtor tablet

preférﬁbl}l Bi dirktly @&h&%sﬁd%%ﬁm Mmﬁdéidab@%r‘rﬂ viherdk.essed
tab , In unit dosage form whi rises: (a

: )

bl endabigt thigkpess tp jakieliight saliog Iappox%z 0.08a¥Ms: (i)

5-60% by weight on a dry weight basis of a DPP-1V
which GAMBIie’% especial Iy vildagliptin wherein at |east

40%. preferably 60% nost preferably 80% even nore
(a) ?J?%‘(;'%G a%W Qm%e'%* O’E' RENORIINtPR$IEi bi t or especi al |y

Vi |l dqgl 5-Bb% by RSigRt Aol aﬂth@gmlbéglscbfw NMhthﬁor(H g asgliptin
t han 250 mm or 11pr ef erabl'y between 10 t

and(iWhergin@t legs @a@tpreﬁ@éaléx(@% @t %r@feé%tt%ﬁo%redﬁﬂ ore preferably

di | ueyks, otk SPPL tHHHor éQ}S’edPallk/W’c!dg(ﬁ?m haéé’pé@ibl@s@ze distribution
DPP-1V inhibitor formulation in th orm

t abl &fiesg thandRd um o4 pEaierablyroebueeiy Q:&%ﬁoeﬁa,eaﬁd
pr ef epabhy aﬂlbé&%%xﬁ?[@ﬂf §S51886d ¥rBka &|Jeﬁp'aedus:n@aﬂan( Q%d a

conpressing the formufation prepared duri'ng step (a)
to f debriceRle conpressed DPP-1V inhibitor tablet in unit
form The invention also provides a process for

to fomv é‘dg'?'?'h\é'”é“%téhfﬂﬂéél@&@ rtbe foym oftd tebleting paydiest capable of being
com|9r"e§§e§f é’r@féfa@y Giréﬁl‘}tcb)hp%%g@& s gdatigbhbey. in unit

dosage form wherein; 1) tablet thickness to tabl et
(b) WGBS sifPtheGsrmhdatRh dreP4éd Hariky S8p 1N to form the compressed DPP-IV -

inhibitor tablet in unit dosage form.

The invention also provides a process for preparing a compressed DPP-IV inhibitor tablet
preferably a directly compressed tablet, in unit dosage form, wherein;
i) at least 40%, preferably 60%, most preferably 80% even more preferably 90% of
the particles comprising DPP-IV inhibitor preferably vildagliptin, in free form or in acid
addition salt form, in the tablet have a particle size distribution of less than 250 pm
preferably between 10 to 250 um,
ii) the water content of the tablet is less than 10% after 1 week at 25°C and 60%
RH, and
iii) tablet thickness to tablet weight ratios is of 0.002 to 0.06 mm



whi ch conprises: (a) blending as a % by weight on a
dry weight basis: (i) 5-60% by weight on a dry wei ght
whawic®78563 DPP- 1V i nhi bitor e.g. vildagliptin WeT/esmw0a01473
| east 40% preferably 60% nost preferably 80% even
nmore preferably 90% of the 3PP-1V inhibitor
especially vildagliptin has a particle size
di stribution of |ess than 250 mm or preferably between
whlcFrQ pﬂg ) mm and (ii) and at |east one excipient
P froma diluent, a disintegrant and a

(a) 61%&{.‘%&9@5 "/{gbngegH&'f’bﬁ‘aQDrwa\éh{%@ tor formulation in

orm o owder, capabl e of bein

comprBSBEAEHEAIsy et D qryqum basiea PRBgVanhibitor e.g.
t abl %da@gﬁn g\)ﬂ}rewgmssﬁb g pFé?@raB el d%@@ @é@ia@r@% even

during s formthe conp
i nhi bmr@rprefatﬂbdyc 9%, ofrihe DE’BsIHg@hlblmfmspeTmajlyuwid@ilptl@has a particle
al so 0 1 r
iy Is@re a/ﬂﬂg&t ogro‘?tlé%g. pr Ty @rog@féfé&% ﬁe‘f\ﬁ%ﬂ £582550 um; and
conpr(is and at labstetne exmplent Selelmjedigemfa)dlmenvmasilsanhegran) apd a
I east, bAP%é?\t preferably 60% nost preferably 80% even
nor e er’ably 90% of the particles conprising DPP-1V

{ r
to fo'ér@igﬁ%d—dl |on Sa%b%gf\f{ﬂn‘j{ﬁ%lﬂi &eéft% atgHe% 'Liggv‘ééé;r ggé)%{bléé}bemg
complieggediprefaralily tirectlyabmipesssed irdm a2agetrangr ef er abl y
between 10 to 250 nm ii) the water content of the

(b) cantpressingthedesnulation prepsred tdaringl siep ék) tatforabiBe aathpéssred DPP-IV

inhib%l'ta?l‘%g %’Et)o{otsggég% thickness to tablet weight ratios

Mrmwhi ch conprises: (a) blending as

ina @mg%ggre;@t\%% &jnﬂeﬁtr Ié’¥§'t Q@% ?r%ﬁérﬁblg %g% %E@??%}%referably 45% of

on a
the partidlésize distribytion of tba@)RFpN lnhM@'r@pnCIatly Vildagliptin@ggd in the herein

cesBbS) BT oSS R BUBATY Vi b tor especi al Iy
prefgaﬁhgqg%gewe BT AR, 15! Lkt on of fess

era tvveen 10 to 250 mm and

@ Wb pe a2k m?%{“ééfr”‘% o SeBNEBIE T cant o form a

DPP- I(}Y 5-6&?/otb)tmlglhtoorra|0hiy weight basisef DRP-Y dthikitor e.g. LAF237

tabl %Hé?gin F&?\@%@{ 40‘%,%3‘%&%!3%0‘%?“3& preferably 80% even more preferably
90%, of the DPP-IV inhibitor especially vildagliptin has a particle size distribution

_of less than 250 um or preferably between 10 to 250 pum;

(i) 40-95% by weight on a dry weight basis of a pharmaceutically acceptable
diluent;
(iii) 0-20% by weight on a dry weight basis of a pharmaceutically acceptable
disintegrant; and
(iv) 0.1-10% by weight on a dry weight basis of a pharmaceutically acceptable
lubricant,

to form a DPP-IV inhibitor formulation in the form of a tableting powder, capable of being
compressed preferably directly compressed into a tablet; and

(b) compressing the formulation prepared during step (a) to form the compressed DPP-IV
inhibitor tablet in unit dosage form.



conpressed preferably directly conpressed into a
tablet; and (b) conpressing the fornul ati on prepared
waloegesst ep (a) to formthe conpressed DPP-1 WCT/US2006/001473

inhibitor tablet in unit dosage form In a further

preferred enbodi nent at |eas3625% preferably 35% and

nost preferably 45% of the particle size distribution

of the DPP-1V inhibitor especially vildagliptin used
Mosmekj; hﬁ{e C&g% é;ﬁggs process is between 50 to 150

y

the bove described process conprises:
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di | udiix 40804 or @-Q@%Idywenghtg)hta dp weight pasie iofa phbmsacsutically

of a ally acceptabl e disintegrant; and
vy BOEBBEALLES b “on ]

y wei ght on a dry wei ght basis of a
phar rieit ©410% @Iylvgelgm oef dip weightibasis aha pharmdceutinadly acceptable
DPPIYS"]\ Sllal?\ r formulation in the formof a
t abl eq 8 capabl e of bei ng conpressed
pr ef e(rvaatﬂ 26 d%r lachaighiocm‘r@ dgssaghiibabis o atpdalrreaceudinally(dekeptable
conpr ‘?@,{C ng the formul ation prepared during step (a)
to f Fhe conpressed DPP-1V inhibitor tablet in unit

o o850 P RBERorUBLSH A 3% B6RAR: BAIRL 85id Boeing

ing as a on a
comp@sSdsl Bretaraldlp d B&SHy wpmpeespht irdo aaaldetyamm ght basis of
DPP-1V inhibitor e.g. LAF237 wherein at |east 40%
(b) gmedressimg $heGOYsulatisst prepabd datihg stBP $6)gu dormiheeompressed DPP-IV

inhib@?af%gfe?m itgc%%‘ggé)For%he DPP-1V inhibitor especially

a particle size distribution of |ess

Prefé%_ﬁ@é% Qlen%@é%ﬁ}%tﬁrn@eﬁ tlrpgttﬁié‘g%gs églelzt%d rt%gbfﬁg}hse(’%#x )ﬂgscribed

preferrest fiorodatiansal | y accept abI e dil uent

Preferred DPP-1V inhibitor is LAF237, preferred diluents are microcrystalline cellulose or
lactose or preferably a combination of microcrystalline cellulose and lactose, preferred
disintegrant is sodium starch glycolate, and preferred lubricant is magnesium stearate.

In a best embodiment the process comprises:

(a) blending as a % by weight on a dry weight basis:
(i) 20-35% or preferably 25-30% by weight by weight on a dry weight basis of DPP-
IV inhibitor preferably vildagliptin, in free form or in acid addition salt form wherein at
least 40%, preferably 60%, most preferably 80% even more preferably 90%, of the
DPP-IV inhibitor especially vildagliptin has a particle size distribution of less than 250
um or preferably between 10 to 250 um;
(i) 25-70% by weight or preferably 35-50% by weight on a dry weight basis of a
pharmaceutically acceptable microcrystalline cellulose such as Avicel PH 102;
(iii)y 5-40% by weight or preferably 18-35% by weight on a dry weight basis of a
pharmaceutically acceptable lactose;



(iii) 0-10% by weight on a dry weight basis of a

phar maceutically acceptable disintegrant; and (iv)
w@26/08by wei ght on a dry wei ght basis of a PCT/US2006/001473

pharmaceutically acceptable lubricant, to forma

DPP-1V inhibitor fornmulation37Tn the formof a

tabl eti ng powder, capable of being conpressed

preferably directly conpressed into a tablet; and (b)

co o, [
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(b) cdaneprpssine e fomnqjaticmawepq(agi ditiegsliep da)ds farntthieycomsiregsed DPP-1V
mhlb@gr@b%mw%g?g@ o (i) 20-35% or preferably 25-30%

a dry wei ght basis of DPPIV

The wﬂ@hﬁdn&%g? Prrog dS£ r ce\éb If lebeprfn' ar% cc{ng% S%seeijolﬁ)flf’ﬂ'\'/ ﬂ'{hldlt%r tablet in

or m wHerel n
unit dossigerfaitmh wh@h%pmmses preferably 80% even nore
Piff % Pr | or especially
wﬁgd@éﬁawagg % bgtNedePPp dryMe'quﬂpégé'{ ribution of |ess
t han (2530 ARYeday weighitemadbdny vissigMesaris 1 DPE-X/56hikitgr préefieyably

25- 7%% ﬁ%@tfo oP{ne%gl:?cr %lt%@é]ﬁ&@ Ré%llggr{b%gl%?sgﬁb"/@, preferably

dry wel rmaceutica
mcr cﬁﬂ%snemlpreferablyl 80% es&n mochprateraly 99% PHh&IIPP-IV inhibitor

On o arpgoaly el Mes SioeBcis Sr4distnbiert sy S A s8llymor
| act omefe(ab!ybéiwé&wbﬁom%ﬂgm or preferably 1-4% by
t asl S, ceut |

Roc el P32l whBLSH & REnSief il ol e ppoeiBaly sssptable
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sodium starch glycolate; and

(v) 0.1-2% by weight on a dry weight basis of magnesium stearate,
to form a DPP-IV inhibitor formulation in the form of a tableting powder, capable of
being compressed preferably directly compressed into a tablet; and

(b) compressing the formulation prepared during step (a) to form the
compressed DPP-IV inhibitor tablet in unit dosage form.

The invention also provides a process for preparing a compressed DPP-IV inhibitor tablet in

unit dosage form which comprises:

(a) blending as a % by weight on a dry weight basis:
(i) 23-28% by weight on a dry weight basis of DPP-IV inhibitor preferably
LAF237, in free form or in acid addition salt form wherein at least 40%, preferably
60%, most preferably 80% even more preferably 90%, of the DPP-1V inhibitor



(b) conmpressing the formul ati on prepared during step

(a) to formthe conpressed DPP-1V inhibitor tablet in
Wwa@iRioh/0ad33Rge form The invention al so provi desP@r/us2006/001473

process for preparing a conpressed DPP-1V inhibitor

tablet in unit dosage form-wch conprises: (a)

bl ending as a % by weight on a dry wei ght basis: (i)

30-32% by wei ght on a dry wei ght basis of DPP-1V

hi : E237. Lo free. £ i
addi 1ioB AR Hoggpln oz pariie dife SERRIEH &Sl i 35 fim or
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t t
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inhibpoeaBlet indurit doeags fsmed DPP-1V inhibitor tablet in unit
dosage form which conprises: (a) blending as a % by

Beforethgltompinessiallr stepwh) ghdie s step is( prifelabl 2 8pliey towhegiotmualation for
\V i.n itor preferably

) i.aht basi.s
pasiyglimpiieli o g TS By FOG SR kb e | on oal ¢ fobm

In arﬁ%&e e?)EROChE‘F ﬁ{eeqd'rg;/ Priy%fg %ab v¥r§6 %a?stgg% my%rsﬁgear&ar%aceutlcal

compaditidni such as e aled Vieydestilibaigp aprhaceutiasl campasitions, end ipzeferably
wherdi stribution of Iess than 250 mm or preferably between
8 to 250 nm (ii) 45-50% by wei ght on a dry wei ght
Dasleastdd0%, phferahc&ith iatdlnost prdfepblgl@ioss of the particles comprising the

DPP-1V inhibitor preferably LAF237, in free form or in acid addition salt form, in the
capsule have a particle size distribution between 10 to 500 pm,
ii) the water content of the tablet is less than 10% after 1 week at 25°C and 60% RH.

More preferably capsule comprising a pharmaceutical composition such as the above
described pharmaceutical compositions, and preferably wherein; |
i) at least 40%, preferably 60%, most preferably 80% even more preferably 90% of the
particles comprising the DPP-IV inhibitor preferably LAF237, in free form or in acid
addition salt form, in the capsule have a particle size distribution of less than 250 um
preferably between 10 to 250 pum,
ii) the water content of the tablet is less than 5% after 1 week at 25°C and 60% RH.

The final product is prepared in the form of tablets, capsules or the like by employing

conventional tableting or similar machinery.
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20- 25% by wei ght on a dry wei ght basis of a

w@b@eoessexti cal |y acceptable | actose; (iv) 1.5PCeak3006/001473
wei ght on a dry wei ght basis of a pharmaceutically
accept abl e sodium starch glygbtate; and (v) 0.1-2% by
wei ght on a dry wei ght basis of nmagnesium stearate, to
forma DPP-1V inhibitor formulation in the formof a

Moswgtegérﬁa@?‘y gi r"i‘fé%"lhy cgty’é?neeg@eégiﬁ:dr%tgg.a tgm?t?ongh%ap(s Hses’
comprenpactiabletyy useeof pooedsas isorelqatashiserad -@2t(3-oprepwidif-a)yl) amino]
ethy%@méioé%%@[l% (§)%§?£rfo§6;{?ﬁ>n5?ﬁ5’ ﬁigmyd}o%ﬂfohaéﬁgb—ﬁ -ft@%-ﬁ;}éjrbﬁ-w” t

0 e con essi on s sI'evi ng
adarsargp)arsinpjaeétyk 2oy ancepypiolidide t lothrémisbleunyl itaizaidineoMK-0431,

[ e j [ (T f . ,
B38BT 08 by AL BB oo
isoqyinelienarborarsideiand 2e{f3-amsincragthyl)-2-isaubinil-giprgng-1-oxo-1,2-dihydro-6-

_ ) A bed
o RSBl SABEE SO P Shef B B B b
' t % : D b 9 -
mosttro Riab P B DEPTY il Ll RS0 AR BB R N pyrotcine:
2(S)madfopitalb| (VAEZF2@ Njldaglipfin)eg finamaophdus state,doradetystaltime form of
: f inth le h i cl i
w2t Dt on betveen' 10 To 500 mm 1) the wat er

orGh 4 o b ) S TR 10 00K Bt
betweharl frnd UiDead ot dlipgiiptini pafesatth belweeh @5andVi@0des; anosh preferably
oo BT oF BRGNS o PR 00 mo o
vildagliigim aritseerystaifemadl y 90% of the particles conprising

the DPP-1V inhibitor preferably LAF237, in free form
Mosioprefenally irg Redeintdeserited|compositipns) ncapissles apsmpeeshed tablets or direct
) : ot ot | |
comBREeeFlaBiel, ESnQERA i P bPES e in Ml ferercbly e cryetal
formdAA” e defirsdel lereinaftéremd préfarabfiostagast i %l Sie dR%a 2026 B0%nd0%, 50%,
0,6 o7, TH&, T bl [ '

60 Aat g%?&g?%&, g@%’g%%go%@}fj Egﬁﬁﬁ@g@g; Egﬁnlgp%rbc{‘%%mﬁe fn%énfd?& of a crystal
formquefeealy theadrystallidrer Ang or sim | ar machi nery. Most

preferably the DPP-1V inhibitor for the herein .
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herein, comprising LAF237 in the form of its crystalline form preferably the crystal form “A”
as defined hereinafter. In the formulation preferably at least 1%, 5%, 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, 95%, or 98% of the LAF237 compound can be in the form of a

crystal form preferably the crystal form “A”.

The present invention also concerns a composition (pharmaceutical formulation) e.g. as
described herein, wherein less than 1% or less than 0.4% of LAF237 is in its “A” crystal form
and more than 99% or 99.6% of LAF237 in its amorphous form.

Preferably at least 20 or 50%, most preferably at least 80% of the active ingredient LAF237

is in the form of its crystal form “A’..

Thus in a further aspect, present invention relates to the solid state physical properties of
LAF237 (vildagliptin). These properties can be influenced by controlling the conditions under
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Thus in_a further aspect, present inven
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scanning calorimetry (DSC) and can be used to distinguish some polymorphic forms from
others. A particular polymorphic form may also give rise to distinct spectroscopic properties
that may be detectable by powder X-ray crystallography, solid state 13C NMR spectrometry
and infrared spectrometry. Method used to characterize the crystal form: IR, X- ray powder
diffraction, melting point determination.

During the development of the herein described formulations and particle size distribution,
the applicant has discovered a novel crystal form of vildagliptin with unexpected good
physicochemical characteristics which are particularly adapted to; improve the quality and



LAF237 (vildagliptin). These properties can be
i nfl uenced by controlling the conditions underwhich

WO 2068878593 obtained in solid form Solid stateP@hysiooabo1473
properties include, for exanple, the flowability of
the mlled solid . Flowabili4y-affects the ease with
which the material is handled during processing into a
pharmaceuti cal product. Wen particles of the powdered

prep%%ﬂgﬂugfocggs NGt éxhg &%ﬁ&ale Fuu%‘i?ﬁsr c,e@dsxng %/lldaghptm (ease of

I'on spe rrust ake
procawmmlnandhngj@mdlmmgg aimpadvee theo pracess b eprcﬁdncnulbarthzlem having an

adaﬂl@&{i ?)grtg%?/ sidé ﬁ%ﬁ 'uE %ﬁ %sﬁ%‘?&zllvsfgr Qémgj gérj%ﬁ{aza}e‘cf#ﬁﬁlggo&ecthe stability of

Ircon di oxI tal
vildagliptiri um t}hboﬁcphwtaé!ons'\nm Hespravingoret &nthes diyigcbssbpibecharacteristics of

Vi|d8§!]&9]eré % i 5\?& We@up oﬁghlegogﬁ)c%u%% b%a{lél%bﬁl q(l)Jbtlllty These

sol ution 1N aqueous roaval
surpdﬂngl&egcnbdm@ysrﬁb&emw chiaratiterstiCsireraier d)lfus areV\acrtyst\aéform partlcularly

SUltE{bReq{O?m j‘ﬁéndfgctarepﬁtv'aﬁgﬁs ﬁwa%%ggaﬁi%aﬂcéo%iggg ?oa}ﬂmsh ave

erapeutt ¢ consequences since S an upper

Thué 'ir{TEtflr&rbsé)ggt Eﬁaet re@gnt\’m{/é}ﬂlﬁﬁt r(%@é{ 4 ep%?é@sg f?lt g@??nrégaa crystalline

redi en can reac é patl
formFagvildagliptin er, a dalf theremrfi cornpysingithefstepssofor anor phous form

B T L
i) di s:miuamg dhe catsédlizatioh bﬁ\ddaglpltla,badd ty. Likew se,

di fﬁeecrogajin r ocbg a?lm%rwlé%'%{grnous form-may have

"')d f ent ties, such as
o ASRSF ARSI Nond LRBLLR [on bt Dol b el b e
crystabinewildagliptipptodudt’i, d)\avmg lae )¢- eehftréctmrsratﬂem ivath peskabs16.6°,
d d o o
7.1, F S s Ll (P A YA 1 8L BT B0 1720, 200
22. 5C cﬂ‘?pﬁd ::,Ilﬂ1::’m&¢ 08 d@gtraéé_. Imrheta t_el_rI?bEmag/tr@rsttws zlafomﬁac_t [ oln
its storage il ese ctica si ca
) ahapseierd SIREE o tdibiY o Ao Ry e SESMS ot of mati on and
||) or:c émaiuaihg dhe@:ysmuizetkbﬂ eB/IIblﬁlgltpEﬁ ar?l t Ce:CI Whlbcth
|nesa rtic rphic formof a substance.
i) Tﬁer?%’?’?f BRics #Jaél ‘ﬁﬁ@ﬁ*@@g rise to thermal behavior
t f th
Prefefaly il Sourlibiairee fomia Byl 2 HRdy By o Riacpiopanl
acetome.t he | aboratory by such techni ques as capillary

mel ting point, thernogravinetric analysis (TGA) and
Prefeh'abfyethenrtyls‘alhzstammdrm;g:seatrmrétambi‘y (DSC) and can be

~ used t.o distinguis nor hic for
) oy epl AP PRI R o sty A ReablyFRlpcges from 2-
ri oeitdnond) zrprdpeholﬁmmdbcetateop+pron:ampanbﬁoee that may be
. detectable b taI a olid
i) o paEIns R B IES et Areotoft netiie i Rraiede e
Metpheférafyetd dboutcieyatiod ¢0iCzie atblaet t0°¢s taindbies onystazatién and
i) " @Y reRBVEHR o BLATHL SaadTBlt brafbrBS) Winreahgiat | on-
Preferably as described above, after the heating step i) the temperature of the solution is
reduced during the cooling step to a range of temperature of minus (-) 20°C to about plus (+)
20°C, preferably to about minus (-) 10°C to about (+) 10°C.

In an other embodiment the crystallization ii) can be induced by adding an anti-solvent to the

solution (with or without cooling).
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fsh Lgheating a solution of LAF237 in an organic
pre ot?gentml?mp?eferabl y selected from 2- butanone,

The ?ésﬂﬁlﬁﬁéﬂfétaﬂ@ha?"théoﬁé @t8veréd By RRARGLes ﬂ@ﬂ?kr%bﬁw in'the bk, such as
coolin he solution to a tenperature of about
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pressure. Preferably, drying Is carried out-at a temperature of from about 20°C to about

60°C, more preferably in combination with a pressure of less than about 30 mm Hg.

Approximately a few hours of drying, e.g. about 2 to about 5 hours, depending on the
conditions, may be sufficient.

As used herein, the term drying refers to removal of solvent through application of heat,
preferably carried out under ambient or reduced pressure.

As used herein, the term reduced pressure refers to a pressure below one atmosphere,
more preferably below about 100 mmHg.



Preferably as described above, after the heating step
i) the tenperature of the solution is reduced during
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viii) the crude product (vildagliptin crystal Form A) is finally dried under reduced pressure at
about JT 55 °C.

in a further aspect, the present invention concerns a crystalline form of vildagliptin.

The term “crystalline form of DPP-IV inhibitors” especially the term “a crystalline form of

vildagliptin” according to the present invention also includes anhydrous crystalline form,
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of vildagliptin physn:o emical stability).

Preferably the invention concerns a crystalline form of vildagliptin wherein 40% preferably
60% most preferably 80% of the vildagliptin crystal has a particle size distribution of less

than 250 pm , preferably between 10 to 250 um.

Preferably the herein described vildagliptin particles are crystalline vildagliptin “Form A”
particles which preferably comprise more than 60% of crystalline vildagliptin “Form A”, most
preferably more than 90% or 95% and even more preferably more than 98% of crystalline
vildagliptin “Form A”.

By the term “thermodynamically most stable” the applicant means that different vildagliptin
forms are investigated e.g. by solubility testing, heat of solution, DSC etc. against each other
to detect the thermodynamical relationship (monotropy, enantiotropy) of the current
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In a further aspects, the present invention concerns a new LAF237 (vildagliptin) crystal form
‘Form A” characterized by a DSC thermogram that has no transitions between 25C and
140C while the amorphous form shows a glass transition at 27°C (the sample change from
dry to a paste) followed by a recrystallization exotherm starting at 50°C and ending at 110°C
and subsequently a melt transition at about 127 °C. Particularly wherein the melting point is
lacking in the region of from about 140C to about 150C

In a preferred embodiment the vildagliptin crystal forms especially the crystal “Form A’ have

a particle size distribution of less than 250 um preferably between 10 to 250 pm.
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i) TREX R vatE s aaRe By T Ras st I ghe Delow example 1.
: w. LAE237 il daglipti crystal form . .

mhe BERSAE I Bl AR S lobBb B ok Stk i i resvec
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thus I"NS alr%r%grty of the batch not of the crystalline form. The diffraction peaks (pattern)
defines the location of each atom within the molecule and defines the crystal symmetry and

space group for the given crystal system.

It should be kept in mind that slight variations in observed 2 theta angles or d-spacing values
are expected based on the specific diffractometer employed, the analyst, and the sample
preparation technique. More variation is expected for the relative peak intensities.
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the crystalline form A of LAF237. This is done by comparing the relative intensities of the

peaks from the diffraction pattern of the unknown solid powder composition with a calibration
curve derived from the X-ray diffraction patterns of pure known samples. The curve can be
calibrated based on the X-ray powder diffraction pattern for the strongest peak from a pure
sample of crystalline LAF237. The calibration curve may be created in a manner known to
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Preferably the vildagliptin crystal form or the vildagliptin crystal “Form A" is in the form of

particles as herein described.

The pharmaceutical compositions comprising the vildagliptin crystal form “Form A”,
according to the invention are those suitable for enteral, such as oral or rectal; transdermal
and parenteral administration to mammals, including man, for the treatment of conditions
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the treatment of conditions related to the above effects which may be mediated by GLP-1
and/or GLP-2 levels.

In a further aspect, the present invention concerns an immediate release dosage form,
wherein the average DPP-4 inhibition, 10.5 hours after a once daily administration of 50 mg
of vildagliptin or a salt thereof, is at least 79% preferably at least 83% or between 83% and
94.5%, or 89.34 +/- 3.02%.



vildagliptin crystal form"Form A" as defined above,

can be adm ni stered either alone or in a conbination
wowaok/02830t her (e.g. one or two) therapeutic ageer/u§ione/001473

the sane or in different dosage unit), e.g., each at

an effective therapeutic dos®las reported in the art.

The herein described conpressed tablets or directly

conpressed tablets or fornulations can as wel|

An |rﬁﬁf§BTa'te9Fél % ug;‘eggﬁ‘é'fohhe\ﬁlﬁ&%hﬁtt a g& DPP% thiidi tﬂﬁtfnaBgme'eﬁ 0.25 and

gen S 1IN Imsul 1 n I NSU Ivatives
10.5 oy aftes;a qnﬁi@lﬂallha@”ékﬂlﬁérﬁb@fbgmmgmMllmllwtheor a salt thereof, is

betw%@thQ%/éﬁH@@% e.g., Gipizide and Amaryl;

i nsulinotropic sul fonylurea receptor Ilgands such as

An lmhla@ RIERS, do@aéb for A ﬂ'lelnr}hg %vé}gpe b‘?’@aglidhmlt?o% over 24 hours

insul'in sensitizers, suc ntyrosin
afternsheyqetriaily eéministratipmpf ABMg ¢fh/il<uﬁgllot1rsor @mtstf@geqfoag‘é 4. 2% +/-
1278 Nt hase ki nase-3) inhibitors or RXR Iigands;

bi guani des, such as netformn; glitazones such as

An nﬁh‘n‘égia'té RAUE REadPRtd! WhéfRe @ﬁ%ﬁ%’it{ﬁ%‘ﬁ%v@%g hours after a once

bitors, such as acarbose,; ucagon
dallyp'@*mmlg@atpp of §@0mg oh\nldaglggm ogaaalté}germfemﬁsrsulpstaah@lly depicted in
Figufdf-1 mmetics; DPPIV (dipeptidyl peptidase V)
I nhibitors, e.g. isoleucin-thiazolidide; DPP728 and

An |Haﬁ\%ar'§?e rer%ggldo@ééiﬂ%}rﬁ a@%@&?) N%b%ge %e’ﬁe HY5H 93958 form is any of

| ut aryl coenz uct ase

the hemqam @p{;@’mgd a@dg:lalmeql)pé@mmcphtlcabeqomtmnsntablets compressed tablets.
simvastatin, pravastatin, cerivastatin, nevastatin,
vel ostati n, ‘ uvastatin, dal vastatin, atorvastatin,

The P%GOHEY%F'PH also|coneRIBS AR {Mmediate rejapse dasage forq uherRis the

aversgmbhasemhrbmohl 1®@5 Hiolr's df%Ra(dnbé! aﬁnylxadn?ﬁ@@awrb ofoitd rhefBF
an S cnol es

é( >i1rec tor%ﬂ‘ﬁl E

vilda rﬁmr@ssa't 6Pk S0 RiplerR LA 'ﬁ?ﬁ! 99%9rrhetween 90% and
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An immediate release dosage form as described above, wherein the dosage form is

administered to a patient with type 2 diabetes.

An immediate release dosage form, wherein the average DPP-4 inhibition over 10 hours
after a twice daily administration of 50 mg of vildagliptin or a salt thereof, is at least 75%

preferably 80%.



associated with hyperlipidema or for |owering VLDL,

LDL and Lp(a) levels, cardiovascul ar or renal diseases
we2@s/0a5abet i ¢ cardi omyopat hy, left or right PCT/US2006/001473
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thickening in arteries and/o%21in |arge vessels,

nmesenteri c vascul ature hypertrophy, nesangli al

hypertrophy, neurodegenerative disorders and cognitive
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bet ween 83% and 94.5% or , An | mredi at e
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rel ease dosage form wherein the average

the hesgin sieserihedandrclamed phanageptigal goypesitiqng; qaylets compressed tablets.
adm nistration of 50 ng of vildagliptin or a salt
thereof, is of 64. 2% +/- 12. 7% An i medi ate rel ease
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sepajatecsiniptrationotildaglipsn twhqﬂ@n dhg segogd @émuﬁsqﬂaﬂﬂﬁn%kw between 8 to

12 h@@ﬂgl HHePthd ﬁistFéogMﬁﬁtrZHonA\BréféFﬁSIz'b@¥v€!‘eern@ S5 1 HOH3ARef BEMrst 50
as descri bed above, wherein t dosage formis any of

mg adfeinigEaldm descri bed and cl ai med phar maceuti cal
conpositions, tablets, conpressed tablets. The present

The 'té’}H'ﬁ"féh'nﬂﬁ1e@|§é’réFéHé@Qfo@§g@fbrﬂn”ﬁﬁdh§b Qloéé?éee@&ﬁ vﬂ'@‘ﬁdl Ghe anthmetlc
wher e t he averaﬂI hi bi t1 on,
i

meagft,{]ag] pf \gldaﬁlggmd%pi %,0515 - L by %ft'?lbﬁ 46\4’ fci@gylr}ggora\c admlnlstratlon of a

singlél doda ek bBkd Eo@hgaoﬁ\ﬂidbgltp}ﬁﬁf%f is at |east 83%
preferably at |east 90% or between 90% and 95.2% An

i nedi ate rel ease dosage form wherein the average
In angtirer £mbaiment; ﬁpr%%q"\?\g@ﬁm{?”ﬁo‘éiﬂ# 10.5 hours after a

once daily adm nistration of 100 ng of vildagliptin or
i) a blig @kdl dobggecfotm comphisihgaboutStPma ot vikBgAstn free base, or a respective

amount of a pharmaceutically acceptable salt thereof, and a carrier medium, said dosage
form providing an arithmetic mean maximum plasma concentration of vildagliptin ranging
from about 77.3 ng/mL +/- 20.8 ng/mL to about 195 ng/mL +/- 89.1 ng/mL between about
0.5 and about 6 hours following oral administration of a single 50 mg dose of vildagliptin.

ii) a solid oral dosage form comprising about 50 mg vildagliptin free base, or a respective
amount of a pharmaceutically acceptable salt thereof, and a carrier medium, said dosage
form providing an arithmetic mean AUC(o.« of vildagliptin ranging from about 839 to about
1221 ngeh/mL i.e. 1030 ng+h/mL +/- 191 ngsh/mL following oral administration of a single
dose of 50 mg of vildagliptin.



An i nmredi ate rel ease dosage form wherein the average
DPP-4 inhibition over 24 hours after a once daily
w@aoosioveses at i on of 100 ng of vildagliptin or aPGHIUS2006/001473
thereof, is of 76. 3% +/- 13.7% An i medi ate rel ease
dosage form wherein the DPPS3-inhibition over 24
hours after a once daily adm nistration of 100 ng of
vildagliptin or a salt thereof, is as substantially
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Preferably the administration of the oral dosage is performed in a healthy human subject.

In another embodiment, the present invention provides;

i) a solid oral dosage form comprising ébout 100 mg of vildagliptin free base, or a respective
amount of a pharmaceutically acceptable salt thereof, and a carrier medium, said dosage
form providing an arithmetic mean maximum plasma concentration of vildagliptin ranging
from about 186 ng/mL +/- 64.9 ng/mL to about 428 ng/mL +/- 165 ng/mL between about 0.5
and about 6 hours following oral administration of a single 50 mg dose of vildagliptin.

i) a solid oral dosage form comprising about 100 mg vildagliptin free base, or a respective
amount of a pharmaceutically acceptable salt thereof, and a carrier medium, said dosage



single dose of 25 to 200 ng of vildagliptin. In

anot her enbodi nent, the present invention provides; i)
w@2@elo7859Dr al dosage form conprising about 50 P@I/082006/001473

vildagliptin free base, or a respective anmount of a

pharmaceutically acceptable-&glt thereof, and a
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dosagpqurm provideg; oral admi ni stration of a single dose of
50 ng of vildagliptin. iv) a solid oral dosage form
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amo@i®f a pﬁE\afrﬁédéhtlé&ISJla@Béptélﬁé daltl A&, and a carrier medium, said dosage
form providing a pharmacokinetic profile as substantially depicted in figures 3 or 4, following
oral administration of a single dose of 100 mg of vildagliptin.

Preferably the administration of the oral dosage is performed in a healthy human subject.
In another embodiment, the present invention provides;

i) a solid oral dosage form comprising about 100 mg of vildagliptin free base, or a respective
amount of a pharmaceutically acceptable salt thereof, and a carrier medium, said dosage
form providing an arithmetic mean maximum plasma concentration of vildagliptin ranging
from about 188ng/mL +/- 132 ng/mL to about 327 ng/mL +/- 87.6 ng/mL between about 0.5



form providing a pharmacokinetic profile as
substantially depicted in figures 3 or 4, follow ng
wWo@e@b/028$503 ni stration of a single dose of 50 ngPGf/US2006/001473
vildagliptin. Preferably the adm nistration of the
oral dosage is performed in3b-healthy human subject.
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adm ni stration of | e dose of 100 ng of

Vi w&%ép@%fqgnof metformln ang/
- an arithmetic mean t,,s of vildagliptin of 2.5 hr +/- 1.3 hr following oral administration
of a single dose of 100 mg of vildagliptin, , concomitantly with 1000 mg of metformin.

v) a solid oral dosage form comprising about 100 mg vildagliptin free base, or a respective
amount of a pharmaceutically acceptable salt thereof, and a carrier medium, said dosage
form providing a pharmacokinetic profile as substantially depicted in figure 5, following oral
administration of a single dose of 100 mg of vildagliptin, concomitantly with 1000 mg of
metformin.



v) a solid oral dosage form conprising about 100 ng
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.. arithnetic mean AUC(O0-24h) of vildagliptin of 1840 ng -
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form fosevidieg ap aritimeajic arran AUCE.-raf Wiadiatn pH2099 ra-k/elb(s 46 ngsh/mL
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oo e SRR B BTN 180 TR B, conconianty win 4
mg ofj 9gtitezenre- m provi ding an arithnmetic nean tmax of
vildagliptin of 2.5 hr +/- 1.3 hr follow ng oral
iii) a 86114 dthsddsab %Wéon%r%ln@gib%ug@&?m?fviIH%BWfr@f—; Pase, or a respective
h 1 ng o

vildagliptin, , concomtantly w s ) .
amoynitof gRpHNaGayfically sereriakle salt thesericaidr arIEiBRIPEHEIM aid dosage

form PR&Adind 98 aFBmetic 3! L bPvildafothest e hral- A3 ?d?l@ﬁ/Hng?al
amount of a pharnmaceutical |l y acceptable salt thereof,

admigistration-efra siagle gose afi Oq/\mer@iy wﬂd@@{ipgn,d@@ag@mﬁamlmwﬂh 45 mg of

pioglRsRykdes: - an arithnetic nmean maxi mum pl asma
concentration of vildagliptin ranging from about 188

.. ng/nm +/- 132 ng/nL to about 327 ng/nmL +/- 87.6 ng/nL '

iv) a 5%'%@#1!10&@5@{0@ eompisingnert §0Ghwgrddadipliniien §ass. Or a respective

amo@fl ¥ BiphbfriddeRfically eIt Sail iHerdB, AR6£ cattier medium, wherein said
vildagliptin, concomtantly with 1000 ng of netformn,

dosag@ fprayProvigasiar i t hneti ¢ mean AUC(0- 24h) of vildagliptin
of 1840 ng h/m _ +/- 360 ng h/nL

- an arithmetic mean maximum plasma concentration of vildagliptin ranging from about
123 ng/mL +/- 51.5 ng/mL to about 455 ng/mL +/- 217 ng/mL between about 0.5 and about 6
hours following oral administration of a single 100 mg dose of vildagliptin, concomitantly with

45 mg of pioglitazone, and/or,

- an arithmetic mean AUC(y.) of vildagliptin of 2090 ng+h/mL +/- 446 ngh/mL following
oral administration of a single dose of 100 mg of vildagliptin, concomitantly with 45

mg of pioglitazone, and/or
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vildagliptin of 2.5 hr +/- 1.3 hr follow ng oral
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carrier um . sal orm provi
arithnetic nean tmax of vildagliptin of 1 hr +/- 1.3
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i tazone. a solid oral dosage form conprising
theredgfout 100 ng vildagliptin free base, or a respective
amount of a pharmaceutically acceptable salt thereof,
The fgllgwingcexanipias sesd ieijusivate tee inveatien without limiting the invention in any

way.

Example 1

To prepare the 25 mg tablet size (directly compressed tablet), a batch size of 7 kg is
prepared using amounts corresponding to the following per unit: 25 mg per unit of the
compound 1-[3-hydroxy-adamant-1-ylamino)-acetyl}-pyrrolidine-2(S)-carbonitrile is mixed
with 35.1 mg of microcrystalline cellulose, 17.5 mg anhydrous lactose and 1.6 mg sodium
starch glycolate. The ingredients are pre-blended together in a commercial bin blender, then
sieved through a 500 um or 850 um screen. The mix is blended again in the bin blender,



dosage form provides: - an arithnetic nean maxi num
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5mgamfdﬂadrmsnun~e¢taarasa.to t he new conpounds naned in the
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can be tested as follows.

Exa

Tablet Evaluaﬁon Methods

1. Average tablet weight. Twenty tablets are weighed on an analytical balance and the
average tablet weight calculated.

2. Tablet breaking strength (kilo bond-kp). 5 tablets are individually tested using a
Schleuniger crushing strength tester, and the average breaking strength calculated.

3. Friability (% loss). 10 tablets, accurately weighed, are subjected to 10 minutes friability
testing using a Roche Friabilator. The tablets are dedusted, reweighed, and the weight loss

due to the friability is calculated as a percentage of the initial weight.



Exanple 1 To prepare the 25 ng tablet size (directly

conpressed tablet), a batch size of 7 kg is prepared
waigioag7sEadunt s corresponding to the foll ow ng PET/USIN06/001473

25 ng per unit of the conpound

1-[ 3- hydr oxy- adamant - 1-yl am B®) - acet yl | - pyrrol i di ne- 2(

S)-carbonitrile is mxed with 35.1 ng of

m crocrystalline cellulose, 17.5 ng anhydrous | actose

4. D%Pgrsﬂo;ng) gﬁteﬁgﬁﬂgH gfhélgﬂgggfgc 80“3 ersi ?keﬁab%@ &’%‘n@&ﬁ the British
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amount nesi um st ear a 0 ylre
tempragivesofiif’s2¥f.at e per 25 ng tablet size, is added.

Bl ending in each step is conducted at about 150- 450
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tamé%gkémgsmeuhﬁ@ql D$h P8R NwoabIBE 4?1; Bla*&!af RORIO mi Bi&ydtbrat 19°-21°

can be tabletted in a conventronal tableting machine.
C. anghallqwasl toidirpgrse: abl et wei ght for the 25 ng tablet is
80 ny. Tablets having 50 ng active ingredi ent weigh

Graﬂxﬁ@EVQuatﬂiﬁd\Aétﬂ@déTg active ingredient tablets weigh 320
- ng, respectively. The blend is a powder which has

| t bi | to the d dt
© R b el B St o
detegdmep Iog a13-4<ga:cmn’qﬁe asing a@bnﬁ@gt{ab?ﬁh(dﬁtard eh:%allylsek &&Y at 90° C. operated
. escribed preferre e irec
in acgsp&%ﬂggygta?he %Wﬁ@%@ nﬁ&ceggfetl on per ngmt ity per
it (nmg) batch (kg) LAF 237 drug substance 50.00 65.0
2. Weight dledizst Ribinetes (AMID)UACSe SRS D GRiNuleHs Sifted 11672 BHIUES at

s B ISR AP AR il ) 5 e
manmmeafajmtmwamsatsm\@ﬂmf 360pm, RBY uth, 200 3n‘2550®rma!100 pMm, 53 uym
o 45 885 18P i, Rslaibaigh 1500, R Rl Rz o
distribaf@Bdsind 8 To@®utey pafgrahcr ocr yst al | i ne cél I ul ose, 95.64

ng of Lactose anhydrous, 8 ng of Sodi um starch

Exaﬂ%@l ate, 5 ng of Magnesium stearate. Exanple 3: The
S prepared in accordance with the above

Impr@é&h‘aﬂﬁfa@ﬂrnﬁé‘?ob%ﬁ%?é es can be tested as follows.

A preliminary compactibility assessment is carried out on a Carver press using different
formulations as well as binary mixtures of LAF 237 with different excipients e.g.
microcrystalline cellulose (Avicel PH102).

Data demonstrate that our claimed compositions on being compressed with increasing levels
of pressure (compression force) show a substantially useful increase in tablet strength. In
particular e.g. mixture of LAF237 and Avicel show a substantially useful increase in tablet
strength. These results indicated that from compactibility point of view microcrystalline
cellulose e.g. Avicel would a preferred excipient to be combined with LAF237. With
increasing pressure (compression force) our claimed formulations and selected ranges show

a substantially useful increase in tablet strength.

A compactibility study is carried out on an instrumented Korsch single station press with

force and displacement sensors on both upper and lower punches.



Tabl et Eval uati on Methods 1. Average tablet weight.

Twenty tablets are wei ghed on an anal yti cal bal ance
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breaking strength (kilo bond-kp). 5 tablets are
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calculated. 3. Friability (%loss). 10 tablets,
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1. Prep ration o icle Size distribution via a crystal form of vildagliptin applied for direct

compression tablets.

The applicant has discovered a particle size distribution (between 10 to 250 um ) of
vildagliptin, which is particularly suitable for direct compression tablets.

The particle size distribution determined by laser light diffraction or equivalent method is
specified as follows: x10 larger or equal 5 um, x50 larger or equal 35 pm and x90 less or
equal 380 pm.

Particle size have been measured by Fraunhofer light diffraction.

Reagents used:

Dispersing aid: e.g. Antistatic Additive AA3, Shell, approx. 1% in hexane.
Dispersion liquid: e.g. iso-hexane, Merck cat. no. 1.04333 with approx. 1 ml dispersing aid.

Equipment;:
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useful increase in tablet strength. In particular e.g.
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and well disperséd.t he tested tablet) . Total tablet weights
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size flistributiert cambe tltbinet wikhi aglytform afohldagltphn skctessframcimorphous

vildagﬁtﬂhsr a @@El%ﬁmé gtge}én;%néf ls__lxcflaﬁ]:l) pﬁ"n EP?QEFE\&) ye’cfgf% &lldsqn‘ﬁétm crg/]&a rjarem A.

di stribution and Crystal formA (non limtative
Theehelews nely limitaliveaxadist ¢qrebinegihetorenasatiinzef tk widaglniiniasystal form A

anc@?&dﬂ&%&uéﬁ rhéthdRlalesyhi ch is particularly adapted to

produce the herein described fornmul ations especially

A. RrBparafeoRhs eddghptlireér§stacfafim pe produced as descri bed
bel ow 1. Preparation of particle size distribution via

A 180 my staatorf expuippetl wihl almgthaptidan st isethafget wiihr B20tgrams (g) of
vild&ﬂ(ﬁﬂﬁ ?ﬁf’(gg-ﬂld?%l-aeqlaﬁiant-1-ylamino)-acetyl]-pyrrolidine-Z(S)-carbonitrile), 3.6 g of
Activated carbon, 2.4 g of cellflock 40, 3.6 g of 1,8-diazabicyclo[5.4.0]undec-7-ene and 483
g of 2-butanone.

The mixture is heated to reflux (jacket temperature (JT): 95 °C) and stirred for 30 min. The
mixture is filtered into a warm (JT: 75 °C) reactor, the filter cake is washed with 48 g of 2-
butanone .

Then IT is adjusted to 70 °C and a suspension of 0.102 g of the obtained re-crystallized
vildagliptin in 1.1 ml of 2-butanone is added to the solution. The resulting suspension is
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In m@éﬂ QSWW@@HY aailable griading entipeepha cpmbmalen ef these principles occurs.

For ﬂb%rF'ZQY'HyQ&IsC@& lgsd BO Me‘@e&&b@ﬁ% 2fbn rocess preferably a
Aa AT on Process e

|pt|n Suc rom armrp ous Vi
mecheal AMPAGH o1 Kb Bes Thesigpstgteiaravis aeeatisa) nuarist mil can be

equidpe PR SRkt kihY F Bbatbr B2rfens, liners or with pin plates. For our process
preferably an impact mill with plate beater and a slit screen 5 * 2.5 cm is used. The impact
speed should be variable between 20 and 100 m/s (as peripheral speed) to adapt to any
batch to batch variation. In our case a peripheral speed of the beater of about 40 - 50 m/s is
used.

Best results (particle size distribution) where obtained by combining the preparation a crystal

form of vildagliptin preferably the form “A” and a subsequent mechanical stress e.qg. roller

compaction, milling and/or sieving.

2. Characterization of the crystal form A.:




The below non Iimtative exanpl e conbines the

preparation of the vildagliptin crystal formA and a
waemsorient mechani cal stress. A Preparati on BET/URE06/001473

vildagliptin crystal formA A 1500 ml reactor,

equi pped with a nechanical s63¢rer, is charged with

120 grans (g) of vildagliptin

(1- [(3 Hydr oxy- adanant - 1-yl am no) - acetyl ] - pyrrol i di ne-

i) X- AU ks .6 g of Activated carbon, 2.4 ¢
g of
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B. Mechanical stress The material in the desi red
particle size range can be produced from anorphous

A furtdr S 'ﬂ%%l@n diffatBERIRPS) ALY %n%erf\ﬁ%‘g@ﬁtth tht?er batqrAQf LAF237
crfysta ine formof vildagliptin, crystalline tor

Crysigyio agliptin, a partially crystalline form of

XRﬁB- gai%l p[l M, a porymor pnous formof —vitdagtitptTm—=
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CuKigs eferably the crystal 15490898 &rm " A" of vildagliptin

_Diveigncd§e® used. Tn ”@%m%%@ﬁ{n{:' ally avallabl e grindrng

Measthhg iRt @ cormbi ety o gl db'i?ﬁ’rﬁ priTciptes—occurs:

Chopper 0.02 grd

Scan type Continuous scan

Scan rate 0.5 /min (2 theta value)
Instrument Stoe Powder Diffraction System
Irradiation CuKa (50 kV, 30 mA)

CuKay A =1.540598 A

Detector Linear PSD

Scan mode Transmission

Scan range 2° - 40° (2 theta value)




For the LAF237 crystals obtained by the above
descri bed crystallization process preferably a

wore@harsseal i npact or jet mll is used. The nDBCT/US2006/001473
pref erabl e nmechani cal inpact m |l can be equipped with
di fferent kind of beaters, se4eens, liners or with pin

pl ates. For our process preferably an inpact mlIl wth
pl ate beater and a slit screen 5 * 2.5 cmis used. The
i mpact speed shoul d be variable between 20 and 100 m's
T . f 0 0
Lt R AR TRERe Jolk RISt h ARl ity bR Lrsta
struggsat er of about 40 - 50 mis is used. Best results
(particle size distributiq&) where obtained by
combi ni ngModifications Patch 8344012 yst al $euiated from single
Vildagliptin preferably the form"A" ab?_té‘{fﬁgéﬂﬁent
mechani cal stress e.g. roller conpacti SIPIHGAEPR fg
and/ or st®¢thg. 2. dgpafiRgt erj Rekion of thReThatysta
form A : \(gegX-rav powddi dif f'IPEB$Ion ( XRPDXdddhe powder
di ffract dfd7er used B$9t he Typé XDS 2000 10p60¢51,
Sci ntag, 1papta C arag4gSA. Progedur e: Thﬁo%ﬁ%ﬁ
substancq ig pl aced 9n t he speci men hol der’. e X-ra
diffracti'df°pattern i$8recordeld between 21848235 (2
theta) w1BB9Cu Ka raéieati on (48 kV, 40 mi}.4osBae
neasur e are per med at gbout 45 k 40 mA
under tggeggllomﬁng g%ﬁditioné@ Scan ratzéggﬂg (2
t het a)/ m'&%®hopper i Adfenent: &. 02 Slits {068 left to
right): 27.18, 0.3, 05327nm The1p®siti ons g72&ddp t he
lines in X-ray difsEracti onypattern of e. test
substancéyaﬁth those%P% t he X-?ay diffraé?%ﬂﬂzpattern
of the rédfdfence subé4t8nce aré'4conpared. 1FAEGE- r ay
diffractitenspattern afset he tess substanceg¢piggesponds
to the rqggéence subﬁg nce if ghe posithgns and
relative Intensities of the strong and %P@%@strong
bands ar d9€6ngruous 4 no addidti onal pea&s§73®id no
anor phougobackgr ound4appears i g conparisgg66 st he
referenc? §§bstance. éESt of ségnificant ands:
approx. %279, 13.5, 18%6, 17.1° 17.2, 20211635 5
27. 4, 2823423 further3%9ray povider diffrae2sea50( XRPD)

has beenzpesfornmed wglgh anot hep batch of éﬁ&ﬁ%;
crystal %%%?1A XRPD—ggEhod Insgrunent X i'or 2000;
. 24.02785

Sci nt ag
24.32 3.66 3 24.42784
24.69 3.60 4 24.76120
25.73 3.46 4 25.73153
26.15 3.41 3 26.26013
26.46 3.37 4 26.47020
27.16 3.28 10 27.18055
27.93 3.19 9 27.86469
29.12 3.06 4 29.21585

31.13 2.87 4 31.12078



Irradiation CuKa (45 kV, 40 mA) CuKal | = 1.540598 A

Di vergence slice 3 mmand 2 mm Measuring slice 0.3 nm
wW@r@607893m Chopper 0.02 grd Scan type Conti nuBPCEUSZHA6I001473

Scan rate 0.5 /mn (2 theta value) Instrunment Stoe

Powder Diffraction System I1G%di ati on CuKa (50 kV, 30

m\) CuKai | = 1.540598 A Detector Linear PSD Scan node

Transmi ssion Scan range 2 - 40 (2 theta val ue)Listing

iy IR id beiin @dfiohact i ons peaks of crystal A
e crystal structure

Read¥ptliddct alguRipaafint(mbjol étréaRbopy! @%Qﬂ/afsb%l%kw €07161. KBr
oqué p?t al structure of Mdification A 2Theta d-spacing
I

ateS.Theta (deg) (A) intensity (deg) 10.17 8.69 4

Eqwéfﬂelﬂ6@?2§pe1e@roﬂlgot8rré%r@ | Pt Emdrlt B8-X o Bruker FE&-581 772
13.29 6.66 1 1 13.408 16. 47 5.38 30 16.58151 16. 96

Procéd&g GBI e 617 Sthslahcd re'ﬁeréﬂcé%skﬁc@@@%e&gd 5vﬁth’f’lic@lﬁl Baraffin and
17.67012 18.17 4.88 14 18, 31593 19.
record the spectrum in a minimum range of 4000 - 600 cm

If the main absorption bands are too intensive or if the baseline is too inclined due to excessive

light-scattering, the preparation has to be repeated with a lower concentration.

Evaluation/assessment: Compare the positions and the relative intensities of the bands in
the spectrum of the test substance with those in the spectrum of the reference substance.
The spectrum of the test substance corresponds to that of the reference substance if the
positions and the relative intensities of bands are concordant.

List of significant bands:
Wavenumber ( cm-1)  Assignments

3293 v O-H and v N-H
2925 - 2853 v CH aliphatic of nujol
2238 v CN (nitrile)

1658 v C=0 tertiary amide
1455/1354 & CH aliphatic of nujol
1254 v C-N

1121 v C-0 (H)

1054 - 1035 v C-O (H) cycloalkane 3-hydroxyladamantan

|

v = stretching vibration
8 = deformation vibration

The analysis of another batch of LAF237_crystal form A resulted in the following list of

significant bands

Wavenumber (cm™) Assignments

~3380 (broad)/ 3294 v O-Hand v N-H
2993 /2915/2849 v CH aliphatic

2238 v CN (nitrile)

1657 v C=0 tertiary amide



19.58 4.53 3 19.68596 19.97 4.44 13 20.07397 20.51

4.33 4 20.60393 21.76 4.08 6 21.16355 22.28 3.99 12
WQ@200806593 22. 64 3.92 2 22. 75646 23.91 3.72 3 ZHCDRIRB6/001473

24.32 3.66 3 24.42784 24.69 3.60 4 24.76120 25.73 3.46

4 25.73153 26.15 3.41 3 26. 26013 26.46 3.37 4 26.47020

27.16 3.28 10 27.18055 27.93 3.19 9 27.86469 29.12

3.06 4 29.21585 31.13 2.87 4 31.12078ii) IR spectrum

qui d pa Nui ol ) Reagent used: Liquid
14Oé|c{g|‘?’yff|n (Nuf’a'éi spectroscopy, e.g. Wvasol Merck

. 107161 . or NaCl plates. Equipnent: IR
11205/|démrophotomﬂer(H)e g. Perkin-El nmer 1725-X or Bruker

10541/AB84H5. Pr oceduoeH) dyblbélkdnbe hy@dkylxattamce (reference
“substance as needed) with |iqui ci, paraffin and record

In a mni numrange of 4000 - 600 cm1 .
Ve H?&%qw@%%&ﬁmabsor ption bands are too intensive or if
5 = pefermelanY Ao s too inclined due to excessive
light-scattering, the preparation has to be repeated
wth a |l ower concentration. Eval uation/assessnent:

i) C%magﬁphh%na%istl ons and the relative intensities of
the bands in the spectrum of the test substance with

The t §ingie brlysifah %t&l@ﬁﬁé r sfmLaF28Nexpef MogineAionU RSt RRC Ebee;ll_h§uccessfully
the test substance corresponds to that of

eluc'fjﬁt?drbé(f g‘:” giedard fyystalirasariic analysiosi ti ons and t he

relative intensities of bands are concordant. List of

A Ny CADAaAHIOM A ST IRigmAtERIES (el fon Satasenligetivarivigh Cuka radiation

and a graphite monochromator. The structure was solved by direct methods (SHELXS). The

parameters were refined by full-matrix least square calculation (SHELXL) with anisotropic
displacement parameters for all non-H atoms. A subsequent difference Fourier map showed
the positions of all 25 hydrogen atoms. The parameters of the H atom were taken from the
difference map and kept fixed. All the other hydrogen atom parameters were idealized and
not refined. The absolute configuration was given by the synthesis.

Crystal Data and Refinement Details of LAF237 Modification A

sample ref. LAF237
chemical formula C17H25N302
fw 303.40

crystal size, mm 0.59x0.45x0.32
crystal system orthorhombic
space group P212121

a A , 10.263(1)

b, A 10.684(1)

c, A 14.564(1)

V, A3 1596.9(2)

z 4

D(calc), g/lcm3 1.262

radiation, A 1.54178 (CuKo.)
intensity decay, % +1

oc, mm-1 0.669

U range from data collection, ° 3-74.0
no. of variables 199

no. of refections measured 3547

no. of reflections in least squares 3222



3293 v OH and v NNH 2925 - 2853 v CH aliphatic of nuj
2238 v CN (nitrile) 1658 v C=Otertiary am de 1455 /
wa3wd/omseH al i phatic of nuj 1254 v CGN 1121 v BE1U§14p6/001473

1054 - 1035 v GO (H) cycl oal kane 3-hydr oxyl adamant an

v = stretching vibration d =6deformation vibration The
anal ysis of another batch of LAF237 crystal formA
resulted in the following Iist of significant bands
Vavenunber (cm' 1ggd¥ssi gnnents -3380 (broad) / 3294 v

R .
. N-H 2993 / [,2849 v CH aliphatic 2238 v

'arge%ﬁg%r’i\ﬁf"g) 1657 v @%ﬁt/e?' ‘?’ary am del405 / 1354 d CH
aliphatic 1254 v G-N 1120 / 1102 v G- O (H) 1054 / 1034

v C-O (H cycl oal kane 3-hydroxyl adamantan v =
Threset diffexei rigpesi b &-Nobordis=calefber dstinguishedbinatieomalédule: C-N single

bondskf A RARET A TR A BT 4175 A e 0D Rog Bt R Bna a o

triplechanci afaft €29 ,b.yTheheitregandiarr;jN?)ig/sniialh)Ibmigisaﬁhlitscloae gla?s;s ivolved in an
nterfioRRUIet Fy e BN T bR 0SB on and ' gr aphi o
The %—t %ﬂé&g@hﬁ&%\ﬁlg ?ﬁé%égtﬁagég\?o\é\gg aagét\e/neegg? %ﬁ&%&%@%ir conformations.

The puirdlidiret ringk hbe astligbtiudis®ried lenuélape dorm( BHEICE B8GIA but of the plane
[ ' ' enent paraneters for all non-H
thro%ﬁ c;tﬁn%%fh%%oﬁ.&r)gih% %ko%‘s.

equent 'di fference Fourier map showed

Table. Crystallographic data of LAF237 base.

radiation, A 1.5406
Crystal system Orthorhombic
Space group P2:212;
a, A 10.263(1)
b, A 10.684(1)
c, A 14.564(1)
Veer, A? 1596.9(2)
Z 4
Deatc, g cm” 1.262

N"H“.Ointraa 2.691 A, 1090

O-H~N* 3.134 A, 175°
C-HO* 3.361 A, 137°
C-H"N* 3.525 A, 167°

a: for each X-H'Y hydrogen bond, the XY distance and the X-H Y angle are
reported.

The crystal lattice of LAF237 base is characterised by an orthorhombic unit cell with two
almost equal a and b axes of ca. 10 A, the space group being P2,2,2,. Bond lengths and
angles are within the standard values. The amino NH group is engaged in a short



the positions of all 25 hydrogen atons. The paraneters

of the Hatomwere taken fromthe difference map and
woepb/ofssaed. Al the other hydrogen at om par anBCEUS2006/001473

were idealized and not refined. The absol ute

configuration was given by t6&-synthesis. Crystal Data

and Refinenent Details of LAF237 Modification A sanple

ret. LAF237 chem cal formula CL7H25N3Q2 fw 303. 40
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N-O1ancsig4{ 19 values\ Slmcea‘gﬁ(nltyogan atom 1598 hybrigised, ifs Bneatad)is hydrogen
t o
bon&é&éé%to]rd 78 0-HaN Akhhllecdirloontibl o ére@lﬁo%i Rt SOFLN L 175 ), which
runs(aiwngetbe |[Q£hl] crygtallograplaic disectioh. Vhereaind bwo ather weak inferactions in the

7 f
sold o8 OB GTE A il SLE PR By ey ince
moleo@legA:sth‘Ha diceafipnh.f Suobrisottopjedistobutonf irdemsolecuariventacts indicates

o ATy A e, 51, 01 e

and 1475 A, an am de C-N bond
Thls%opﬁgggﬁfﬁn%%q@eﬁgmeﬁ rpah ‘ﬁeg\g)rr] gﬁydﬂ*?ieﬁg%dﬁgméglﬁ ;cheI %rystal lattice,
whichrindi¢atesithiahthisncanngasainchis vmaIsmbleha}edwgeihn@phasea§omparison of
. ' f .

sm@é(}g{irgﬁ? a nﬁeqmé?ﬁ%I p-mlgers ﬁifeﬂgﬁr"&%ﬁ (Me fg\??tc aclub%ﬁt batch is a pure
phasso Momhdaqungdlctlon and expenmental characterisation by SEM gives some
discrepancy, which has been rationalised in terms of solvent effect. If LAF237 base is grown
from 2-propanol, the final morphology is prismatic rather than hexagonal (as in 2-butanone),

due to a good stabilisation of the (002) face with respect to the (011) one.

3. Water sorption/desorption isotherm

Sorption/desorption isotherms were measured using Surface Measurement Systems
dynamic vapor sorption device (DVS-1). Measurements were carried out at 25°C. This
technique measures the sample weight as a function of relative humidity (RH). Crystalline
vildagliptin Form A is only very slightly hygroscopic since it gains only 0.9% moisture at 85%
RH while the amorphous sample is hygroscopic and gains 4.2% moisture at 85% RH.
Forms that are hygroscopic need to be protected from the air so that they do not absorb
moisture. Moisture can cause problems with formulation, stability and analysis. Thus our
new crystalline vildagliptin Form A shows an additional advantage over the known vildagliptin
amorphous form. As vildagliptin is highly water soluble, the use of crystalline vildagliptin
“Form A" provides improved stability of the active ingredient in the galenic formulation.

AUC area under the concentration time curve

AUC, The area under the plasma concentration-time curve from time zero to the last
quantifiable data point t [ng*hr/mL]

AUC.i¢ or The area under the plasma concentration-time curve from time zero to infinity

AUC (g [ng*hr/mL]

BAPK Bioanalytics and Pharmacokinetics section



The pyrrolidine ring has a slightly distorted envel ope
formwith C8 .585 A out of the plane through the other
wo owoe/0r$5pg) at ons. Tabl e. Crystal |l ographi ¢ dat aPOf/US2006/001473
LAF237 base. radiation, A 1.5406 Crystal system
Ot hor honbi ¢ Space group P21@2i a, A 10.263(1) b, A
10.684(1) c A 14.564(1) Veell, A 3 1596.9(2) Z 4
Doaic, g cm 3 1.262 NFNH (W2.691 A 109 O-H N' 3.134
A 175 G H 361 A, J&B7C-H Na 3.525 A, 167 a :
Cmas £ o eacﬁn%‘ﬂ“‘?pm}ﬂ% &H' the X Y distance and the
CREX-H Y aregserepere/ ieeppdfordd. The crystal lattice of
CROLAF237 beisficdl Reehi@h Oedasizitiad by an ort horhonbic unit
cell wt qual a and b axes of ca. 10 A
EV t he spaﬁgoegrﬁ%ﬂg% el %g&P212121 Bond | engt hs and angl es
Gare wit HPRTHGHYOEBNdar d val ues. The amino NH group is
DPPdngaged dipeptidgipeptidasef4; dipeptisylipeatiddsg BY ogen bond wi t h
FMIt he adj am@m\a@p&m;{gyl oxygen, see above Table for the

O and | e, 1S nce this nitrogen atomis sp3
GLPrI\{be di s%hda_'g&m% a| r i s, hydrogen bond acceptor in

ICH ' &y » HFPPP%‘?%SP‘&’&HP%H&EW% M (ON=3.134 A, OHN
IRB = 175 ), InsthuthalRevewaleardy t he [001] crystall ographic
LAFZHT ect | ownﬂdagnl&[ne are two other weak interactions in

Lc M@g@o' o5 ThEmaBe ol NS SILAGH R8I0, DG, S 5. and

LYt he a
OQqi rect i o‘Hn‘tSUB‘ﬁmFt%’Pr opi ¢ di st r| bution of
od i nternolacehdary contacts indicates that LAF237 base is
PD very st qmaﬁndcad}thQI@Ol id state. This conpound forns a
t hree di naI net wor k of hydrogen bonding in the
PK crystal I;IB{}? met{/vﬁl ch:indicates that this conpound is
PO yery st disfes é§"’é‘f‘-‘;ﬂ’st°&¢lb’| ne phase. Comparison of
QC Quality Control

SOP Standard Operating Procedures

SD standard deviation

tmax time to reach Cp,y

ty, elimination half-life

Vd/f volume of distribution, corrected for the absolute bioavailability

Example 8: The DPP-4 inhibition activity has been obtained out of clinical studies as

described below.

Study title: A randomized, open-label, placebo-controlled, seven-period, crossover study to
evaluate dose-response relationship following single oral doses of a 10, 25, 50, 100, 200,
and 400 mg of a Vildagliptin formulation in type 2 diabetics that are challenged with 75-gm
oral glucose tolerance test. Vildagliptin is administered with the herein described dosage
forms i.e. formulations, tablets and capsules.

Objectives:
e To evaluate the dose-dependent effects of Vildagliptin on DPP-IV inhibition in type 2
diabetic subjects during 75-gm oral glucose tolerance test.

Design: This was a randomized, open-label, placebo-controlled, seven period, crossover

study. Fourteen type 2 diabetic subjects completed the study. There was a 29-day
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Fourteen subjects were to complete the study. In total, sixteen subjects were dosed in this
study. Of these, 2 subjects discontinued and 14 subjects completed the study.

Criteria for inclusion:

Male and non-fertile females (i.e., post-menopausal, post-hysterectomy, or sterilized by tubal
ligation) with type 2 diabetes with at least 3 months of disease duration, 30 and 70 years of
age, and willing to undergo a 3-week hypoglycemic washout. The average fasting plasma
glucose from 3 assessments completed in the last two weeks of washout should be between
7.0 to 10 mmol/L (126-180 mg/dL), HbA; at screening from 7.5 - 10%, C-peptide > 0.3
nmol/L, and body mass index < 40 kg/mZ.

Investigational drug: Vildagliptin
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Pharggaquygqgcgem ng period including a 2 1-day washout

) from rior gl ycenm ¢ agents. Subjects previously on
TimeRfi9Q ﬁ%@ﬁ@péﬁé&‘y%re required to undergo a 28-day

. Biﬁﬁf‘@bﬂectl@t?bre‘ﬂoﬁzﬁ‘ﬁ i ﬁg MSH?B? ;B)éra§ém heﬁarm tubes
% UCOSE 0 I repre
(plagma)l: -05 hr (pnorto Vildagliptin dose), 05 1.5, 5, and 8 hr post- OGTT

e Analytes, media_and methods: Vildagliptin in plasma by LC-MS/MS; LOQ of
approximately 2 ng/mL

e PK parameters for LAF237: AUC, AUCq4, ty, Crmax,, tmax, ,» CL/F

Pharmacodynamics:
AM Dose at ~ 0800 hr
AM OGTT at - ~0830 hr following dose

Note: All PD times listed below are w.r.t. OGTT

Plasma DPP-IV peptidase activity (1 mL blood sample)

On each Treatment Day:
1 hrand 0.75 hr prior to OGTT
Following OGTT: -0.25, 0 (prior to OGTT), 0.25, 0.5, 1, 1.5, 2, 4, 6, 8, 10, 12, 16, and 24 hr.

Statistical methods:

Statistical comparisons of the pharmacodynamic parameters AUE and Ep.. for glucose,
insulin, glucagon, and GIP are made based on analysis of variance. For both parameters,
the Iog-tranéformed data are analyzed using a linear mixed effect model including treatment,
period and sequence as fixed factors and patient within sequence as a random factor. A
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eval uati on:

The average DPP-4 inhibition over 24-hr interval is estimated by dividing the area under the
DPP-4 percentage vs. time profiles by the time interval. The following equation was used to
calculate the average DPP-4 inhibition over 24-hr:

24
j DPP — 4inhibition(t)dt

Average DPP — 4inhibition,_,, =- 5 (3)

Example 9:

An open-label, single-dose, four-period, four-treatment, randomized crossover study with a
2-day washout between each period to compare the plasma concentrations of 25, 50, 100
and 200 mg of vildagliptin (with the herein described formulations, tablets and capsules) in



Safety and tolerabiiity: Safety and tolerability
assessnents consisted of vital signs, ECGs,

whiwelessvst ry, hemat ol ogy, and urinal ysis as sperifioeeo01473
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are summarized in Figures 3 and 4, and Table 1.

Table 1. Arithmetic mean of pharmacokinetic parameters of vildagliptin following a single
oral administration of 25, 50, 100 and 200 mg FMI tablets

Dose trnaix Crmax AUC,. AUC,.. to:
(mg) (h) (ng/mL) {h.ng/ml) (h.ng/mL) (h)
median mean mean mean mean
(min, max) * SD (CV%) * SD (CV%) % SD (CV%) % SD (CV%)
25 1.5 (1.0, 6.0) 117+ 41(35) 453 + 91 (20) 461 £ 91(20) 1.7 £0.35(21)
50 1.5(0.5, 6.0) 245 £ 87 (36) 1020 + 193 (19%) 1030 +191(19) 2.3 +1.42 (62)

100 1.756(0.75,6.0) 505120 (24) 2330278 (12%) 2350 +279(54) 2.5 *1.34 (54)

200  1.25(0.75,4.0) 1100280 (26) 5060722 (14) 5080 *721(14) 3.1 +1.06 (34)

Example 10:
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Figure 7 illustrate the percentage DPP-4 inhibition.
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Example 11:

The study is an open-label, three-period, multiple dose design to evaluate the
pharmacokinetic drug-drug interaction between vildagliptin 100 mg qd and pioglitazone 45
mg qd when given alone or in combination to patients with type 2 diabetes after multiple
dosing for 28 or 7 days. After screening, a total of 15 patients are enrolled and all completed
the study. The subjects are admitted to the study center at least 12 hours prior to the initial
dosing for baseline evaluation. If subjects met all eligibility criteria at baseline, they are



basel i ne eval uati ons, and are confined to the clinic

for at | east 24h post-dose in each period. Follow ng
wW@roo/0tssp3 dose i nterval of at | east 2 days, earr/usS2006/001473

subject returned to the study site to receive the

alternate treatnent as per tPetr random zation

schedul e. Al subjects receive each of the 25, 50, 100

and 200 ng treatnents once during the study according

randbf?]lz%dﬁﬁe‘i‘ﬁé‘hﬁé& ) sﬁggﬁfgdlic%tlor% %@kmhgﬁjtés%ef%rg breakfast.

term nation of tin are obtal ned over
The ﬁt!;ldv ipeampieted itarthe gad gb@@dy evalugtinng pe thentestt dayenj tneatment period.
For all treatnent periods, subjects fasted for a
PhaifidtoRHElblodd 9 !
o e o ek PP 0 By and day 25,
fespﬁﬁé’ﬁh/alwhe@a@\@nwimoml ar Iﬁa@%kbm@tqnommqmlléaaooas Phamnacoklnetlc
ffé%‘ﬁ |
profi viid ﬁtﬁﬁem@&%ﬁ%é @t"?é% f\t]‘l‘d?” Jwﬂ%:g&géinbne are illustrated in
FIQUtﬁ:@ePbamzasoklegtlc a@@m@terse@ dajerstined tusiraggncprpwmpamhaﬁa’methods
dataGPBWRH Tassans of vildagliptin are used to determ ne
he pharnacoklnetlc par anet ers usi ng non-conpart nment al
met hods, and the data are sunmarized in Figures 3 and
4, and Table 1. Table 1. Arithnetic mean of
T bl@hapﬁﬁﬁ%bﬁﬁéﬂ& !
SR ARLA p R ATRIER} B R gyirgh < B =Ubls™ e g Hlofte orin
Comhmt'qnawﬂbmgglm@@@et max Cmax AUC o t AUC 0 ti/2 (ng) (h)

lllll

Trea %{ llL,‘. \{ llgl z‘maxgy] ||g/| \ll) a|| Ilca}@é{h?g IIC%IL/F(L/hr)

(CV% % i 5 (MeaniSp o 5‘% %3 MgantqD() MeanzSD
461 9(wn(20) (V) o. 35 805, 6CV%W) 245(CV %)
87 (36020 193 (19% ) 1qﬂqy ) 2.3 1.42 (62)

100 1.75 (0.75, 6.0) 505 + 120 (24) 2330 278 (129@
LAF22350 279 (5)4) 53.451151. 342{9@;!942800221102512?0 871+ ) 475+103
alonel 100 2856 0p0 722 (4bft) 50801gy/21 (14)s 1 14

(34) Eﬁanple 1% gn open- F g 3- perlod st&éﬁ in ( §

patients with type 2 diabetes is carried out to
LAFZSIZN uag. eotge DMWW%SQMOG %BUQZGQDUQI#S nt %faéfi‘xlc;ic%n 50.6 + 12.7
Pioglitezbvec ey a4 hydaglsspt i n qd an tform

qd mhe@ glvgn glgne or |Qggonb|na€|%ﬁ for é &ays w&

total of 17 patients are enrolled and all conpleted

all study procedures and treatnments. The subjects are
admtted to the study center for at |east 12 hours
prior to the initial dosing for baseline eval uation,
and confined to the clinic for entire study. Subjects
are given an end-of-study eval uation on the
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) tal ledsb40%i piefdrably 60 %, of the particle size distribution in the tablet is between
10 to 250 pm, and

ii) tablet thickness to tablet weight ratios is of 0.002 to 0.06 mm/mg or of 0.01 to 0.03
mm/mg

4. A compressed pharmaceutical tablet or a direct compressed pharmaceutical tablet
wherein the dispersion contains particles comprising DPP-IV inhibitor preferably vildagliptin,
in free form or in acid addition salt form, and wherein;

i) atleast 40%, preferably 60%, of the particle size distribution in the tablet is
between 10 to 250 um,

i) the water content of the tablet is less than 10% after 1 week at 25°C and 60%
RH, and

iii) tablet thickness to tablet weight ratios is of 0.002 to 0.06 mm/mg.

5. Acompressed pharmaceutical tablet or a direct compressed pharmaceutical tablet
according to any one of claims 1 to 4, wherein the particle size distribution in the tablet is

between 50 to 150 pm.



dosing for baseline evaluation. If subjects net all
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12. A compressed pharmaceutical tablet or a direct compressed pharmaceutical tablet
according to any one of claims 1 to 10, wherein the particle size distribution of the

pharmaceutical excipients in the tablet is between 5 and 400um.

13. A pharmaceutical composition wherein the dispersion contains particles comprising a
DPP-IV inhibitor or a pharmaceutical salts thereof and wherein;
i) at least 40%, preferably 60 %, of the particle size distribution in the formulation is
less than 250 pm, and/or
i) at least 40%, preferably 60 %, of the particle size distribution in the formulation is
between 10 to 250 um, and/or
iii) at least 60%, preferably at least 80%, of the particle size distribution in the

formulation is between 10 to 250 um, and/or
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acccﬁdilﬁg kd St drilofl dlaitnB @ tbabloeel p@rr’ﬁ@éé&ﬁ@é] 0591pb§|t|&5(écﬁmdﬁlg to any
ng essed phar rrgceut E %/ ag or a (ﬂ

one BlABBLC0R ndF HEBURT PBP IV BHBIo R etr e ORG-S syanopyriin

2- yl)@‘mlﬁé]@tmarﬂmbpagbtyl -%y%nb%?rrwmr%f diBRbEHMricRf vﬂcha?llptln L-threo-
blet is less th o af t er 25C an

soleha e R PR Bh s B o lasaog i Beotihy-1-oxc-

4- ph@ﬁ\ﬂnrziaWdromli%bgﬁiﬁ@lweb%bxélﬁ@b%hd Qc{f'@gﬁhlﬁﬁ’ném BH2Yis6Bighyl-4-
wherein the ratio of the tak)),

phenyhil KAdsd d'ﬂ“éﬂdrtoa%lséﬂU'\?\%’V'W}ﬁcétaaﬂd%a'ﬁoﬁtt?“é hoig %%Hcﬁﬁe 8.
pharfaceiivatsardnheieaf, maceut i cal tablet or a direct
conpressed pharmaceutical tablet according to any one

st 60% prefera
16. o poGsted was?uttCﬁLaB'&fw%?@ St PomPiAReRd PhatTabRLR tablet

accordiAg tedhednd @fl dl?ltngllﬁﬁ? 1l%rfaQJg%Eﬁat{B”ﬂltlcé] coﬁnp@@lﬂﬁﬁ efg6ding to any
r.mac ical ta 0 irect. co
one By Ghfcctior ain wah B Sirdl ot s SBIRAedions Kidaskiptes agystaline
formtd? vildaghpi 61 the afystf adrm2A%feild&]liplitasa phataaebufidd®salts thereof.
particle size distribution in the tablet is between 50

to 150 10. A d ph t | . table
17. R BRPraER PORTRF U U GEFR O ta P aCLUREIe et . Br olaims
15 tcaty, wihich iefa ditedt @mpdresseddabeher ei n t he tabl et conpri ses

a further therapeutic agent, preferably netformn, a
18. gk'ctc‘w%zﬁjgs%eg Ecab\féj}I psfeaf%Fa%?y a direct compressed tablet comprising a DPP-IV

inhibitor or a any case a pharmaceutical salt thereof.

19. A compressed tablet preferably a direct compressed tablet comprising vildagliptin, a
crystalline form of vildagliptin or the crystal “Form A” of vildagliptin, or a any case a

pharmaceutical salt thereof.

20. Process for preparing a compressed tablet preferably a direct compressed tablet
according to any one of claims 12 to 12 or claims 15 to 19, in unit dosage form, which

comprises:
(a) blending as a % by weight on a dry weight basis:

(i) 5-60% by weight on a dry weight or 6-60% by weight on a dry weight basis of
DPP-1V inhibitor, wherein at least 40%, preferably 60%, most preferably 80%



11. A conpressed pharmaceutical tablet or a direct

conpressed pharmaceutical tablet according to any one
w@booslozssps 1 to 10, wherein i) between 0 and 1BCTURMDE8B01473

85 to 99.5 %of the active ingredient is released, and

i) between 10 and 15 mnutegg 90 to 99.5 % of the

active ingredient is released. 12. A conpressed

pharmaceutical tablet or a direct conpressed

P oA R A PIPYR e B9 B ok

phar nefdesstthamR5@ Ko gripeefesablyrbetiveert &te250 smlvewherssin &t least 25%

d 400 A_ph tical . .co it '
the et divecsfepaion e dausneh sy S iy  and
i nhi biif @hd @F leasidiRy SRPRIH E6lakted MohPa HNRINEQS disiRtégrant and a

wher ei n; |? at least 40% preferably 60 % of the
part i!¥P¥ea8hze distribution in the fornulation is |ess

than_2 mm. .and/or ii) at | east, 40%  preferabl %, .
to fog & AP QU NEIoG st &1 e 10T 6 1akiete BPBHGh, Pkt Deing
combfesbed predtaBl) directRddmpressalhiea thbled, apd | east 60%

preferably at |east 80% of the particle size

(b) €briresdlng thrfoirhulbiieh prepanat @U'ri@glstiefs (Betbvieenthtontpréssed DPP-IV
.1 %%?/ orl_v%p at | east 25%or at [east 35% of the
inhibifor taPlat in WRitEesgee foMyution in the formulation is
between 50 to 150 nm 14. A conposition according to
21. ¢ E&dﬁﬁéﬁar préeiriag razl doneprsetiitaier ;ﬁ'é‘ré:abli}; sﬂrrécfiu:bmf‘esfséd tablet
t he armaceutical excipients ip.t for ationis .
acoqiding 8 Ao A HBIOKA 015 o RIS SR d4JBAND aFARRIRP: s
comphddset or a direct conpressed pharnmaceutical tabl et
according to any one of clainms 1 to 12 or a
(a) hiemdmgeRLd Voo weighparsa tinoweigietdisidt ng to any one of
clains 13 to 14, in which the DPP-IV inhibitor is
sel ecl)ed5-Bepréafefably £6-36Yn0Rsighidbma da-wdightaasisalf DPP-1V
et hyl.an no} acetyl -2 5, cyano- lidine 0
iy dPUERTORRE 35 o 30 T, BrerErSp Hh0 sh B Bifarpply 80% even more
t hi azgrefething 90%Kolhd DPP-ISSKRiBor H3l¥G: gatfidle $Be distribution of less than

3- (amjnonet hyl ).- 2-j sobut hy] - 1- gxo- 4-phenyl -

T A eI AR R BB auer R atfeast 25% or at least
2- { [ pHop 0¥ tHepRirded dize dise@btéh¥! befvediBonol t5b- Ge0- 1

, 2-di h}/dr 0-6-1 soqui nol y@oxy} acetam de and optionally

i n arfj] 4855 % Reaferably 40rR0% by weiokt phadepveighibasitef a
conpr@epRdcdliRhiBsREplasrldiliak! et or a direct

conpressed pharnaceutical tablet according to any one

of ¢l @) NB10%tLy Welgtitlonta B gt Bdbis 6Rb fﬁﬁﬂﬁéb‘éiutid}éll acceptable
according to any one of clainms 13 to 14, in which the
DPP- |dEinigarasttad i s sel ected fromvildagliptin, a

crystalline ) . . .
(iv) 0.25-6% by weight on a dry weight basis of a pharmaceutically acceptable

lubricant,

to form a DPP-IV inhibitor formulation in the form of a tableting powder, capable of being
compressed preferably directly compressed into a tablet; and

(b) compressing the formulation prepared during step (a) to form the compressed DPP-IV
inhibitor tablet in unit dosage form.



formof vildagliptin or the crystal "Form A" of
vildagliptin or a pharmaceutical salts thereof. 17. A

wae eovp/esssed phar maceuti cal tabl et accordi ng t oPENYSINE001473

22.

23.

of claims 1 to 12, or clainms 15 to 16, which is a

di rect conpressed tablet. 180-A conpressed tabl et
preferably a direct conpressed tablet conprising a
DPP-1V inhibitor or a any case a pharnaceutical salt

t Bﬁfcgg acc&? m@f C@Eﬁm ?ﬁ\?/ﬁ&eﬁﬂné ‘Bfengéff ]}o“arfn%pa!t%n %oﬁlipﬁ?gst

conpresse rising vi
cr Y)S?aléSr’/ggr %5) 5?%0Jy Wéléﬂ%ﬁ%é? Hés'?)goéld %Sé% ?lof DFQrIW inhibitor,
salrtfraeh‘erre@fln a_x@d adRtiiaresalt fbmn, prepari ng a conpressed

ta 3 ' > t f

20 26-7805h 20 Lorh AR S SPRTSRAT AL Bl g RTRS a
u nbharmasa@@aﬂsoamepwbilecmmmwal&r&cellgk@;e slenas AgcelsPl-M%
by weight on a dry weight basis: (i) 5-60% by wei ght
on(ii) 240 %ney Weighioor pBefetal\biB-d&tediytweaightandy grywesiigititasis of a

pr ﬁp&%?%ggi%cdﬁg%bﬁﬂp%e er’ %F;eggwgt/elne?rgﬁ e40%
0 B0 BAR el bR 1ot LB 61 2 B Bg el e

bepharmaca@icatly ag@ptableosodivme stareh glycdlatgsand25% or  at
| east 35% of the particle size distribution is between

50(W o-25(5%mby weighdl of piieferalply 0-4Yodwsveightenexdiypiaight basis of a

s [ ' ant and a
B%&%ﬁ?mmm ﬁﬁ%%gg%mﬁh{é%%%r formulation in

the formof a tableting powder, capable of being

cBraseessaeterding: fasglaint 30 Avheeain t@e ky cosmesitinn @sad in step (a) is

se|e(g§@|frsﬁn a @&ﬁp@a; &9 ng the fornulation prepared
' to

24.

uring step orm t he conpressed DPP-1V
| nhy) 46609, dyadigit or Bréfé‘r‘ablgdﬁ@g{ﬂ)? bl WeﬁB 3n% dr? w&@}ﬁﬁaélé’f)f a DPP-

pre aring a conpressed r ef era
n@bg@’dnfrabrf@rm @d@@ﬁ@l%@é'tpﬁsaﬁfpr@ne of cI al rrs 1to
12 or clains 15 9, in unit dosage form which

cofPr4ds8a% of 40- a@l"/eh)aWﬁ@hh@,r Rietrrafly G/ §#t bioweightoprya dry weight

weh g oP@Eha?ma@bﬁtnc%ﬁy cchpRib®S @Rty 20-35% by wei ght
on a dry wei ght basi's of DPP-1V Inhibitor, wherein at

| eagto-d8HnyRIaGIRIRAR dryQRGht BBSE of
mof & pr et eran {;/rﬁé% (;Nry SR %/%Fﬁinﬁ%e?ggﬂﬁ{%%@mab'e

paflieintageany; and eptigpalibut i on of | ess than

(d) 0.1-10% by weight on a dry weight basis of a pharmaceutically acceptable
lubricant.

Process according to claim 23, wherein the formulation comprises;

i) one or two diluents selected from microcrystalline cellulose and lactose

ii) the two diluents microcrystalline cellulose and lactose,

iify 25-70% preferably 35-55% by weight on a dry weight basis of a pharmaceutically -

acceptable microcrystalline cellulose, or

iv) 25-70% preferably 35-55% by weight on a dry weight basis of a pharmaceutically

acceptable microcrystalline cellulose and 5-40% preferably 18-35% by weight on a dry

weight basis of lactose.



250 mMmm or preferably between 10 to 250 mm or wherein

at least 25% or at |east 35% of the particle size
wale@bo7e3at i on is between 50 to 150 mm (ii) 40POBYS2006/001473

preferably 40-80% by weight on a dry wei ght basis of a

pharmaceutically acceptable-giluent; (iii) 0-10% by

wei ght on a dry wei ght basis of a pharnaceutically

acceptabl e disintegrant; and (iv) 0.25-6% by wei ght on

25. BTVl ELORLcS B B0 B SE S0 28 PlyfErBRORP Rymriitoris
selecthe friooy t{Hf(5-ayaradplyedinieylpamite} ethylapiri} acetﬁ/l D & )ngyano-pyrrolidine

dlhy%?ngRBﬁées%ﬁdod%r @; erLacR |S'6lénc§{§{ TS ‘?\ﬁé%ﬂ $epa A, BMS-477118,

mpr essi RS
3- (ammm@ﬁ)t-kpowthyltbomeﬁphem1cﬂampytd!mﬁslsodimﬁblin\a(carboxamide and 2-

1R RE-4 B8y 4 SRS B ecRand PRk Degeipive and
optianaliypini @wsasé phardrc8Giidabsal@in&ees. by wei ght by wei ght on

a dry wei ght basis of DPP-1V inhibitor, ig] free form
26. g*rrhép Pro?@ésd%%%ﬁdé@d @g%ﬁadnte \Acgl%gahﬁ&us gtr)] lt% 2%,?9 &}\%qug{ﬁ? f%’gglsfsinhibitor is
vildagfiptim, pt&éera’dy awﬂ*ystdhﬂqrfoan odvilddy liptimi roosd prafetanlyl vildagliptin crystal

formc‘ﬁl’ olfl #%%@%ﬁ@é&%ﬁlcalpﬂlt%ﬁgre l(' 11) 5-40% by wel ght

pre era Ight"on'a dry wei ght basis
of a pharmaceutically acceptable |lactose; (iv) 0-10%
27. bs phermgdnreutical gprspesitidl, @W&@pd\magmce@ticd tabist, adirgtit

comglés%ecq &tarfﬁaB &gﬁgagf é@gk@g;@;&ﬁqﬂgﬁ & awgarng;agﬁeg,;;r%v.ous claims,

at e;
wher@irﬁvilqlaglbymwe pgafmagnutipadjsglt theragifitis rearmerpbbusastate or in a crystalline
formPhar maceuti cal |y acceptabl e magnesi um stearate. 23.
Mbrocess accor di ng to claim20, wherein the bl ended
conposition used in step (a) is selected froma
28. coHmpbernageyiical @nimpp%tlcrrga qen)préssed wheymarsiueal tajrlet, a direct

com%g%éﬂ ﬂ%%ag&téél%ﬂ ree ?J&Ee%&o%nﬁgcf@%nggfne%%esp@tnoﬁs claims,

_ ibrtor in ormor in dition salt
whereiy the QRE-I\aiobibios is vildegligneristaliEcgh " or piarataseulisiay/salts thereof.
62-78% by wei ght on a dry wei ght basis of a

29, pﬂ%wmmtfbﬁl%wldagﬁp?ﬁto@%' &;a%éé@mkﬂ saffs tHeref %0 by

wei ght on a dry weig basi s armaceutically
accept abl e
30. A crystalline form according to claim 29, which is a thermodynamically most stable

crystalline form of vildagliptin.

31. A crystalline form of vildagliptin (crystal “Form A”), characterized by an X-ray diffraction
pattern with peaks at about 16.6°, 17.1°, 17.2° +/- 0.3 degrees 2-theta.

32. A crystalline form of vildagliptin (crystal “Form A”), characterized by an X-ray diffraction
pattern with peaks at about 12.0°, 13.5°, 16.6°, 17.1°, 17.2°, 20.1°, 22.5°, 27.4°, 28.1° , +/-
0.3 degrees 2-theta.

33. The crystalline form of claim 32 or claim 31, wherein the crystalline form is
characterized by an X-ray powder pattern as substantially depicted in Figure 1.

34. A crystalline form of vildagliptin (crystal “Form A”), characterized by an IR spectrum in
liquid paraffin having the following absorption significant bands expressed in reciprocal wave



di sintegrant; and optionally (d) 0.1-10% by wei ght on
a dry weight basis of a pharnaceutically acceptable

wo miweiozsans . 24. Process according to clai m 23, P@ihesmo6001473
the fornul ation conprises; i) one or two diluents
selected frommcrocrystal li82-cel |l ul ose and | actose
ii) the two diluents mcrocrystalline cellul ose and
| actose, iii) 25-70% preferably 35-55% by wei ght on a

i [ ea efgs? g
num?nér)ér g@rg% aP@ﬁr?ggggm qug%@grgyF:% 5%3(87%‘5]/0 pre ?rngbﬂ%s/ 1354
cm” 32555 hyl WRdicght 109¢- a%ﬁ‘%ﬁ%l'@hﬂ dasi s of a
pharmaceutically acceptable mcrocrystalline cellul ose

35. a*rfﬁle éry%?(meff&%? Bl 33 ﬁzﬁ%@éﬂﬂh\é@r&%lnmoﬁn Y Sharsdieied by an IR

basi s of |actose.25. The process according to any one
spechuntindinkigl paeaffip having abﬁqmtmrbqnﬁé egpessed infegipiogalwavg numbers
(cm’ z3'%Jse&i&‘?arf’u‘é'ﬁ’sﬁaélplc{té’d [n(;fq%@f)g@nopyrl din-2-yl) am no]j
hyl am no} "acetyl - ) cyano- pyrrolidine

dlhydrochlorlde vi | dagliptin, L-threo-isoleucyl
36. t Aickstaling feem oWld@g@gng(cmermm c@anaftepged by a melting point of

147 & GAM° GOTH?éfBbdb)ya%ur%Pm*Uhr-&"@xo 4- phenyl -
, 2-di hydr o- 6-1 soqui nol i necar boxani de and 2-
{[3 (am nonet hyl ) - 2-i sobut hyl - 4- phenyl - oxo0-1
, Bsélohy dﬂdagﬁpﬁrﬁé}gé&bﬂew Ial«@fmhg p@alﬁi%ng%@a% @Hd!lce the

in any case pharimaceuti cal t’her eof
corrﬁﬁpse@gsvéﬂ?@am HROPHOUIP™Bne of clai ms 20 to 24 |n
vvhi ch the DPP-1V inhibitor is vildagliptin, preferably
rystalline formod vildagliptin, npst referabl
38. VUP@I abyildgeiriingrysdal St dy mecording dp any OB‘H?W@a@e’fOéG to’produce
anotﬁé}aéryéiglﬁh’é ifoRimcrghdus) fb‘?ﬁ\‘iﬂf\nld;g_l'ptnﬁorpthﬁfrémfb%l{ﬁé Eé}#espondmg

onposi tion, "a conpressed pharnaceutical tabl et
v'ldaellnt@am@ehwﬂggaoprp'hanhﬁw palbiheteghl et or a pr ocess
according to any one of the previous claims, wherein
vildagliptin or pharmaceutical salt thereof, is in
39. afrresestordha peeparatipn ofa viqagiiptin PelémemhAYS tagm wherein vildagliptin
crysiﬁh@hﬂaf:&r% N:%'us@@%@%ﬁdrﬁﬁgorﬂateﬁap&méﬁﬁécﬁgte in the crystallization
pharmaceutical tablet, a direct conpressed
Proce¥far maceuti cal tablet or a process according to any
one of the previous clainms, wherei n the DPP-1V
inhibitor is vildagliptin crystal "Form A" or
40. pAdrorgse frrirreparig i Gystalinetorm of gildagliptin et aisalt thereohpemprising the
step®bf: Vil dagliptin or a pharnaceutical salts thereof. 30.
A crystalline formaccording to claim29, which is a
)t hehe@ingriasnletion,of ividaolistimen @ salt rstesf in aTEopaRiImsevent,

i) Vi | §0Eihgtth8 crystallization of vildagliptin, and
iii}) recovering the crystalline vildagliptin.

41. A process for preparing the crystalline vildagliptin “Form A” , having an X-ray
diffraction pattern, with peaks at 16.6°, 17.1°, 17.2° +/- 0.3 degrees 2-theta , preferably at



31 Acrystalline formof vildagliptin (crystal "Form
A"), characterized by an X-ray diffraction pattern
wowdoh/opssaks at about 16.6, 17.1, 17.2 +/- 0.3 PEDUSIME6/001473
2-theta. 32. A crystalline formof vildagliptin
(crystal "Form A"), characteg3zed by an X-ray
diffraction pattern with peaks at about 12.0, 13.5,
16.6, 17.1, 17.2, 20.1, 22.5, 27.4, 28.1, +/- 0.3
eQ£8S 4 A Rb . o stal J.i I f_claim,3
2R 18517 ChF AR AR Pt PhBi el Pkt
cornpriirgtherstepsctbfby an X-ray powder pattern as
subst.antial | y depigct.ed in Figure 1. 34..A crystalline
formibt  visaed apioT ot Yiepabtinin o panic ShEbRcr er i 7od
by ani)l R dpaduzinguthe erysdtaltizstion pavikfagiigtinhand ng t he

foll ow ng absorption signifi.cant bands expressed in
reci dWocalreff\%\ﬁ?é'ﬁ% e?rgs’[%ﬁ'ilﬁ \i';%%gﬁ‘?tmabout 3293 cm 1 ,
2925 - 2853 cm1 , 2238 cm1 , 1658 cm1 , 1455 / 1354
cm 1 1254 cm 1121 cm. 1054 - 1035.cm 1 +/ -
42. ;Refipcpss a8gortiy o B AR $1he Wheral e Selapspiscted from 2-
butandrey, @ipropdrml/ethydcetdie rBplopandl] Scetdrs. act eri zed by an IR
spectrumin liquid paraffin having absorption bands

expressed in reciprocal wave nunbers (cm 1) as
43. sAlpsdcess inatdrying eptlaingdd0 or £, Qiheteir theddrystAllifatipa tcdhptisss the step
of formof vildagliptin (crystal "Form A"), characterized
" by a nelting point of 147 OC +/- 40C, preferably
i) ar deatihgld Solfiont6f vildéglipd in &ls ergahicaowiehdagldigrably selected from 2-

crystal form acc ing to, apy of clains 29 to 36 to

pr g’&i@gn?’%p@gﬁpég‘e@%g?ﬁ@tev%pé%‘iﬁ"iolnapﬁtoﬁﬁor phous form
i) 38.cobl]§r@ thé _sUiutigigw a %%p@raumfadboﬁmmdﬁﬁé 2a‘®waﬁolnlgzm°@ ,

an [ to,. Q. produce anot her cryst I ne

o brSthmsthiocestsoativn 164G BPHE R B e idiafeatonand
iiiy Corecvpangthegrydtaiiiaoviidpgliptin prefeRibusitfodt Reatipg. | N any

case a salt thereof. 39. A process for the preparation

of a vildagliptin polynorphous formwherein
44. VA |pdm§b1; ptéonding ¥ hm}doﬁGMim'ZﬁQﬁ mBAWhér@inlttlae dry@talizbedr i))@n be
. .materigl. or inter iate in the crystallization
'“duﬁ?%glééaﬁj'“aé‘f‘ aﬂl"ﬁP&gB%tgtﬁF%?g]'btfoé‘pari ng a crystalline

formof vildagliptin or a salt thereof conprising the

steps of: i) heating .a solution of vildagliptin or a o
45. ShpRoeefa patstaii KpRoe hiame 405 damnein o RasfAdehgaier@bly 0%
ever® E[seﬁrablb/iwleéf ofthe Oésluginb:i'ﬂ@glipﬁﬁ Zryitan iFd'Jriﬂ N Iﬁmf Sdirtitl@ size
..the crystalline vildagliptin, . rocess for
distrLfip pf lege 170 25048 BISToTRY PEiMEsg 1001208 m A

havi ng an X-ray
46. A crystalline form according to any one of claims 29 or 30, wherein at least 40%
preferably 60% most preferably 80% of the vildagliptin crystalline form has a particle size

distribution of less than 250 pm preferably between 10 to 250 pm.

47. A crystalline form according to any of claims 31 to 36, wherein at least 40% preferably
60% most preferably 80% of the vildagliptin crystal “Form A” has a particle size distribution
of less than 250 um preferably between 10 to 250 um.

48. A pharmaceutical composition comprising;
(a) a DPP-IV inhibitor in free form or in acid addition salt form,



diffraction pattern, with peaks at 16.6, 17.1, 17.2

+/- 0.3 degrees 2-theta , preferably at12.0, 13.5,
wQa2006/078593 1, 17.2, 20.1, 22.5, 27.4, 28.1 +/- PCBUS2006/001473

degrees 2-theta, conprising the steps of: i) heating a

solution of vildagliptin in&h organic solvent, ii)

i nducing the crystallization of vildagliptin, and iii)

recovering the crystalline vildagliptin. 42. A process

ac rgliéﬁg, rg?n&g@ilﬁ?éﬁtﬂe &%@)Btf\/\her ein the solvent is

sel éct anone, opanol /ethyl acetate,
wherzingndipawat dosagefons theimtio Af theoresight of I inbibiter te| the mesight of
: : er el jhzation conprises the
d"”eii?ésg&foq}?i‘?S"ﬁ’e@@ﬁ%@%&ﬁ?ﬁ%%hgf vildagliptin in an
whergiry éhei BPBAY Wrdhikitor ispar widegligiinycrystaliinst form forefaialy the crystal “Form A’

; o 2 : 2- propanol ,
of vigy AR in e A e BBl Moot P! choer at ur e of
about negative 200C to about 20C , preferably to about
n j .10 induce crystallization
49 aﬁ%ﬂ%W%%@%?&é@?ﬁ%ﬁ%%&@%&%| line vildagliptin
pr &) ex RBPyIVinhibiton in freeafdrmepr inlagid Adgitio ealkfoavcor ding to
any.\o ' L. the crystallization
i ;B)C%Rﬁ%)@alrg%%tﬁb%g%Q%%%gaggjﬁ%%gﬂ anti-solvent to the
whered] inttheunit désaga fong des mtiaof thediveighttad DR \oihhiblter tagheiweight of

dilueh i€ dé‘gl?cgl 8.25@%;&?@26.4”&9%% ghgrabl y 60% even

prefer resultrng vildagliptin crystal
wherefrothenceinphsitien dispersion costagisz@riitilast canfrisingra BPPHYE dshibitor or a

pharb{rﬁgg%tgtﬁf?érﬁg]tﬁérggﬁkﬁﬁgm between 10 to 250 nmm 46. A

orm according to any one of clainms 29 or
30i) atlesstet0¥o, gireflecaidyt 60108 wpthefrartidid §ize Oidrition in the formulation is

prefenablyy~80% of,, the vildagliptin crystalline form
ha%sg[fﬁgri%ép&% %déoé distribution of |ess than 250 mm

pr ifat temist #0%epreteaabli 601%6, o Ktk particld Size Alistrilydibalin fhedormulation is
fogquaccg/Bgi gg%to‘an& of claims 3 1 to 36, wherein at

| e8EWERDIS 57 eF e EnPYVBD% nost preferably 80% of the

Vi lif@tgéage60%, prefsiadly at kshB@vh, bfake papidletdifd distibation in the

di ?t ribution of less than 250 nm preferably between 10

t ofopBilatien ishgtweenHhonOatii 3%Y°rconposi ti on

CORPAT IEANDEU &) atdeddPB56\bfitEpAMiEI sizeMidtHilRiRioh ¢ tReFbrmhlation is
acid addition salt form (b) a pharnaceutically

aceehyeanpl te1PQem: . wherein in the unit dosage form
the ratio of the weight of DPP-IV inhibitor to the

wei ght of diluent, is of 0.5 to 0.25, preferably 0.4
50. t & compgsitigmaccording to claims 48 or 49 wherein the diluent is selected from

microcrystalline cellulose and lactose.

51. A composition according to any one of claims 48 to 50, wherein at least one diluent is
a microcrystalline cellulose and wherein in the unit dosage form, the ratio of the weight of
DPP-IV inhibitor to the weight of microcrystalline cellulose is of 2 to 0.333, preferably 1 to .
0.333, most preferably of 0.7 to 0.333.

52. A composition according to any one of claims 48 to 51 comprising lactose as diluent in
addition to a microcrystalline cellulose as a diluent.



wherein, the DPP-I1V inhibitor is a vildagliptin

crystalline formpreferably the crystal "Form A" of
waeRlodagdshptin or in any case a pharnaceuti cal B@l/1S2006/001473

t hereof. 49. A pharmaceutical conposition conpri sing;

(a) a DPP-1V inhibitor in fr&e-formor in acid

addition salt form (b) a pharmaceutically acceptable

di | uent, wherein in the unit dosage form the ratio of

53. t l@ﬁlgﬁél%ﬁ ac@co][ﬂﬁ)oéo td dhy d’f%&%& a5 t5 82 Wﬁ%réﬁ?ﬂﬁhﬁmﬁ’fv éﬂbltor is

rerera
Sele@tﬁ@ frafet-63- H51cwqpaﬁ®as?ryl) aningl %tbé'ﬁm"@ﬁ aé@M't-%ms cyano-pyrrolidine

dlhycﬁ’r‘BEItnlbﬁéléESS)CPﬁ@ngﬁ ﬂjn?ar{:t))(%enélgbétﬂfz éVan@ pé/rrolldme { -threo-

har maceut’ c er eo rern 40%

lsolepp\dﬁl@ammeﬁw%%éf GSK@%aBMSe}?é 188, z%(aﬂm@@meilbulbﬁdwbuﬂ\yl -1-oxo-

f t - -4-

4- ph%ﬂ)g 4 Q%y/‘lj’%pdr BB agl&é%gb%.d?%ﬂﬂ fé“{g)s ?Aﬂh%eﬂh@ -28Lobuthyl-4
phenyi-dtoxpi.a- duamdrprﬁ-lsra@um@vlﬂﬁxwhcetamld%ame@m@@a"m any c289

ﬁﬂ’&c t least 60% preferably at |east 80%
IOhao t he pgérlttsi c+é f; ze distribution in the fornul ation

is between 10 to 250 nm and/or iv) at |east 25%or at
54. | easpogition agcordieg waanyi icaings A8 telp2 twhassinitios DPR-IvHehibitor is
il 0 150 mm 50. A conposition
v dagéﬂgﬁgﬁgﬂﬁﬂa%eg@%@%gthg%ozg wherein the diluent is

selected frommcrocrystalline cellulose and | actose.
55. sAphammaceiviier cPmpASited G eiMRjesssdaharmareugeal dakiet-as agdirect

compiessdy pMﬁ%@é&lCQFtabﬁﬁsécc%Fb@ndjiol éH?/ane'o? tle previous clalms comprising
m crocrystalline cellulose and wherein in the unit

betwggn 2§@nt demmg prefarably betyeeni?d aus tﬂ@tm@formBM%m 50 and 100 mg of

V|Idabﬁ5'ﬂnbdrtaof5hahﬁa&élﬁlc¥‘|ﬁl' SHbp@able o M%%ts%'lt'th&@oﬁe' l'ul ose
is of 2 to 0.333, preferably 1 to 0.333, nost

preferably of 7 to 0.333. 52. A corrp05|t| on
96. afeBpasite ‘PQF%CH'S}Q Yo daimp A8 ta 85+ which furbgRerMRISES:
(c) é-@@%oc%ﬂNééthM éJ@erwéléht%gglbto‘f abhbfndcauti€dIg GcySitabit | ld&ﬁwtegrant

'ose as a | uent . 53. Conposition accor
(d) %ﬂ;ﬂ Od? bY:YVSEQH’SSO'HQ debWBIQhK/\W?éFSe‘Pfr? RiEmppputicelly WBW%‘P@HU'P%%”"-
seI ected from 1- {2 [(5 cyanopyrldln 2- yI) am no]
| am no} acety yano- pyrrolidi ne

th
57. qdi [;}gampgghq)tbaq;@édmg t9 any Qf[c{agmﬁ)ﬂgrt@gé@ which further comprises;

(c) ‘1%%'5?%)6& 8apy AeRhYbads Sﬂﬁﬁﬁar%éﬁﬁdaﬂy E&)egtable disintegrant;
eoi sol eucyl” thiazolidine, M-04 A

GSK2
(d) @K@‘WWMWEN <L @z‘i’ﬁb{ Weigt th%ﬂ'% ofa P'L%E‘S‘aﬁﬁiﬁlca‘iy apegptable lubricant.
4- phenyl 1 , 2-di hydro-6-i soqui nol i necar boxam de and

2 i: (am nomet hyl % 2-1sobut hyl - 4- ) )
omposmon according to any of claims 48 to 57, which further comprises;
(c) 1-4% by weight on a dry weight basis of a pharmaceutically acceptable sodium starch
glycolate; and

(d) 0.5-4% by weight on a dry weight basis of magnesium stearate.

59. Composition according to any of claims 48 to 58 wherein the DPP-IV inhibitor is a
vildagliptin crystalline form preferably the “Form A” of vildagliptin or in any case a
pharmaceutical salt thereof.

60. A compressed pharmaceutical tablet or a direct compressed tablet according to any
one of claims 1 to 12, or comprising a composition of any of claims 48 to 59.



phenyl - 1- oxo- 1, 2- di hydr o- 6-i soqui nol yl ] oxy}acet am de
and optionally in any case pharnaceutical salts

WO b@eords93 54. Conposition according to any of BCHRURRO&EN1473
to 52 wherein the DPP-1V inhibitor is vildagliptin, or
a pharmaceutical salt thereogs-55. A pharnmaceutical
conposition, a conpressed pharmaceutical tablet or a
di rect conpressed pharnmaceutical tablet , according to
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pharmaceutically acceptable acid addition salt
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isoquindlinec@bodinidy ane iZq[&-(annﬁn?me‘myl)%S@hnh)ﬂ}aqumnyiﬂ -axo-1,2-dihydro-6-
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63, SR UBpRESe0 Pl AR 8RB S BBeRefte Byl B3iclyi0 o ciam
61, whredei dhe DPB-I¥d6Hilyitones \jldaglgtinaa ditdaglietingdrystaitiss formmfpreferably the
« ' St e I 1 according to any
ForfipP R el P Furpteul B gl § inhibitor is a
vildagliptin crystalline formpreferably the "Form A"
64. of\ prededacf piparmacenticahcaamyositiasea aophressed pharmaagutical tablet or a
. r I abl f
e 81 se Mot S5O0 RSSA BGCTIERISE sl hpin e Py
inhibgprsinasticles; espezijally thecdidpglintinwarticleso apropiiisel rooredharaf9%aff DPPIV

oo s b1 g T 52808 USHBRGR bbby mor
98% b PG infipitar, BRpPediallyi vildiadliptimr, in free formor in acid
addition salt form 62. A conpressed pharnaceutical

t e . i .
o5 Lol ool GOIBRERBR A bcorFor st sy comrese

tablet, véerain b leppigAasg,zaf sy PPRHN-ihikitor hasiarslticke $ige distribuion of less
than ?g?h}lﬂ ?r(z%;;g%%br@%%:ep%ngww di hydr ochl ori de,

adamant yl ) am no] acet yl - 2- cyano- pyrrol i di ne,
66. | Ushacagrdismicediaini 65 whergil the iDRE-IMikhibiarlis seiskted Arom 1-{2-[(5-

cvan g2 Shaionl sty ey -24(Shyen puzaline diyostiords
vildaglgptin, L-threo-isoleucyl thiazolidine, MK-0431, GSK23A, BMS-477118, 3-
(aminomethyl)-2-isobuthyl-1-oxo-4-phenyl-1,2-dihydro-6-isoquinolinecarboxamide and 2-{[3-
(aminomethyl)-2-isobuthyl-4-phenyl-1-oxo-1,2-dihydro-6-isoquinolyljoxy}acetamide and
optionally in any case a pharmaceutical salts thereof.

67. Use according to claim 65 wherein the DPP-IV inhibitor is vildagliptin, or a vildagliptin

crystalline form, preferably the “Form A” of vildagliptin, or in any case a pharmaceutical salt

thereof.
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in any case a pharmaceutical salts thereof. 63. A
conpressed pharmaceutical ta#Met or a direct
conpressed tablet, according to claim6 1, wherein the
DPP-1V inhibitor is vildagliptin, a vildagliptin
c . I 0
60, | DHERENE 1S haRIGReToR 1 b Lireid B TeteRny 0% of the PPV
inhibﬁoldmpamclph;mermsiemtlooalf betwepod0tto @60 . conpr essed
pharmaceutical tablet or a direct conpressed tablet,
agCcor , n [ .
69. tﬁéﬂﬁ%c%ulh(g%%ghagggo p é:?ﬁﬂﬁflﬂég){dagﬂét&n lb?ﬂl'né]?dtrrﬁ\ég?ﬁ %rﬂtalllne form,
prefarablg éligd crpstarfoparAl.cl es, conprise nore than 60% of
DPPIV inhi bitor, and nost preferably nore than 90% or

9 r PV
70. Et@qgﬁﬁ ARl gg@ﬁaﬁ @T 8 ﬁ%ﬁ%aaf? ?%h&ﬂ@%e%ﬁg@l?éqlgp arlaVdirect
commléﬁ?sdd\/tablehlaccordmgfto any hee pf ﬂﬂpalratlmmlmfnsawbemmaswd 1%, 5%,
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complogdris uthe dormodf & erystat foem pzeferabm tbe crystl farmbA.y bet ween

10 to 250 mm 66. Use according ,to claim®65 wherein

t
71. Rthlen? egtlégigbﬁ:pgbgg%{ S}?vo ?élrﬂ;etsﬁgwn%nrn o{noiz:éresg tlLérgO é)of vildagliptin is
in ItSC“%nwspyhrmlarul m@edhmy@&%mlge:ﬁi"/def vildaglgpdiglin i amprphous form.

L-threo-isol eucyl thiazolidine, M-0431, GSK23A,
72. BN?I‘n grﬁ%cte%:ﬁ? I%Smlpom ?ﬂ : ﬁon}[or%sxsggl f_hghnéanci/elu’_ciial tablet or a direct
comp@saﬁdwtﬁbleb escmrﬁmdp Aoy pne @é’thbcntmlt‘ﬁecldm, whe¢redless than 1% or

0, 0,
less G (MK iterignl SAPHT Y A6 and wigkOinan 0% o 09.4% of
wldamfpt@nly Iteaw%th faceutical salts thereof. 67. Use
according to claim®65 wherein the DPP-1V inhibitor is
73. vEparatpetion pemprisingtheivildrediptin eiyatat ifpsmal’|and @ne er o therapeutic
4, ) daskiFondritaBtoaar therdggl I pLin, or N any
age casé as'?haarsnac%utﬁlcg% S at hergg%f 68. Use according
to any of clainms 65 to 67 wher ein 60%preferab|¥ 80% _
74. ofompinatimpcenyprising thewvddaghatin erypiat thoeme\’ gindone or two therapeutic
agerﬁ'é §éléétgél‘?ﬁoﬁﬂnefforhﬁﬁ \EGRazbRe! iRsdmOsiifBny I@%asAnateghnlde or valsartan.
phar maceut i cal COﬁpOSItIOﬂ conprising vildagliptinin
the formof its crystalline form preferably the
75. cpo@biptionarording torglainny 4 ndierqie &g 9lagone dﬁfﬁ'@%‘!tﬁ%ﬁ Ora
rosigiBr@ssed pharnmaceutical tablet or a direct
conpressed tablet, according to any one of the
previ ous cl ai ns, wherein at |east 1% 5% . 10% , 20%
76. 3@%“'021‘@%” aeaarding ig amome Hdog clgms 7?9%’%5 Yihetrdgheractive
ingredidrialel RfniRisersPRYBfet H the séﬂﬁ@ phafmmadelitical fdrirtilation P MReparate
preferably the crystal formA
dosage units.
77. Particles of vildagliptin according to any one of the previous claims, wherein the
particles comprise more than 60% of vildagliptin , most preferably more than 90% or 95%

and even more preferably more than 98% of vildagliptin .

78. A pharmaceutical composition, a compressed pharmaceutical tablet or a direct
compressed pharmaceutical tablet , according to any one of the previous claims, comprising



71. A pharmaceutical conposition wherein |ess than 1%
or less than 0.4%of vildagliptinis inits "A"
wa@eys2d595 or m and nore than 99% or 99. 6% of PCT/US2006/001473
vildagliptin in its anorphous form 72. A
phar maceuti cal conposition,-8 €onpressed
phar maceutical tablet or a direct conpressed tablet,
according to any one of the previous clainms, wherein
t i 86 19 hitAGH deflddh 665 of
bethe%ﬁ%O el?mﬁnl 2b {?ﬁglpr%%ﬁa%h}a Wﬁ%} g ; ﬁ fol | He@@éé&bjﬁ@?ﬁdqmo mg of
vﬂda@llwttmayla nmarmaceuticalty 2avepishieuasid @ﬁdmonﬁalt tizredi. nat i on
conprising the vildagliptin crystal "Form A" and one
79. Oﬁ gh‘éﬂnééﬁﬁleﬂ%HHgﬁsﬂgﬁrg &Jr?p%sée'a @Q)r’ps&?e%ﬁcﬂ tablet or a direct
maceut 1 cal I
com@wd ehargaceidionl tabiley) perordineioyaryane gt dhenpraviogs glaismes comprising
50 09‘10(5 V\\@O fvﬁé?gﬁlgﬁﬁ Ibﬁa ﬁﬂ Oné@gﬁ%éﬁ% Ed{;kl)t%géffﬁ @Mﬂ alt thereof.
vaI sartan. 75. Conbi nat| on according to claim74,
80. whAdtharmagewiéicy)|cofrpesitien.i ascamrigssedphgrsacsutical tablet or a direct
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the active Ingre
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of vildagliptin according to any one of “the previous
or, clainms, wherein the particles conprise nore than 60%

i) OBetWeEH@QHHdpfd rﬂlnu% A t]oWQGJ‘ & A 2R er‘ngtr @in’ﬁg?/él 5se%5a/ﬂd

even nore pre bl'y nore t han9 %0 |p|n
i) bqtsleemﬁre@d rf@oeinties B5 te OSo%iaf thenactixe mmlwssefﬁleased
or pharmaceutlcal tablet or a direct conpressed
pharmaceutical tablet , according to any one of the

) pbetmesnd andaitwinutasmis toH4rig ioé theeaative tgsedient Xorelapsed, and
i) F’B@twfééﬂ*%b nBeltsV}ﬁﬁUte%%G%‘ég%’Qf{m a%vé’ﬁ;}‘&?éht e geoloo

tin or a pharnmaceutically accepta
inageny Hfélcﬁolutl@h salt t her eof 79. A pharnmaceuti cal
conposition, a conpressed pharmaceutical tablet or a

81. dAr&l%FmM&ﬁ%%%oQihé‘ﬁ gP& %ﬁwbr%@lsed t%|B|e?tacco@§-%%‘yn¥9mE the

any one of the previous clains, risin
previgys 6fairgs| wbgneirpﬂwiewompoaltl@hmww@ﬁ éah%ﬁhar@@émwe@t preferably

metfBfhifl, &gftbiorborSRldarthRer €of . 80. A phar maceuti cal

composition, a conpressed pharmaceutical tablet or a

g2 dir %Fmﬁﬁ%’&?ét@%l@é’s&g@sra@@‘?@rm whaleirh el flera e@lﬁpﬁqhm&tl&ﬁ’ 10.5

any one of the previous clai'ns, wherein i bet ween 0
hourg géten @ oneedailydgrnisisating, of 59qneg of Widagliptin e ajsali thateelip patients

with %e@é@?@t@g is 8dadti doop pleng sy %PIe@Qth?:% ofb&Ween 839, 4 94.5%, or

89,34 ./3020/ he active i1 ngredient is released, or,
+/- 0.

83. An immediate release dosage form, wherein the average DPP-4 inhibition, between
0.25 and 10.5 hours after a once daily administration of 50 mg of vildagliptin or a salt
thereof, in patients with type 2 diabetes, is between 84% and 98%.

84, An immediate release dosage form, wherein the average DPP-4 inhibition over 24
hours after a once daily administration of 50 mg of vildagliptin or a salt thereof, in patients
with type 2 diabetes, is of 64. 2% +/- 12.7%.



1) between 0 and 10 mnutes 88 to 99.5 % of the active

ingredient is released, and ii) between 10 and 15
wWorRowanessIPs5 to 99.5 % of the active ingredi ent PEBUS2006/001473

rel eased, or i) between 0 and 10 minutes 89 to 94 % of

the active ingredient is ret@&sed, and ii) between 10

and 15 mnutes 96 to 99 % of the active ingredient is

rel eased, in a 0.01 N HCl solution. 8 1. A
g5. phar ngﬁ‘ﬁHHeﬁglte &m@%bﬁé&#o% ﬁh&@ﬁﬁ@%@%ﬁ%ﬁ% ver 24 hours
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form wherein the average DPP-4 inhibition, between
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vildagliptin or a salt thereof, in
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therémeih%aﬂeﬁtlé‘ witRipeto biBbbiak ik ‘B@tvﬂe‘éﬁ r843"4ar'ik998 gopfter a
once daily admnistration of 50 nmg of vildagliptin or
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as substantia tg@tct ed in Figure 7
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i mredi at e rel ease dosage form wherein the
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diab€idk! i¥ 28d0bsthstdlRukpitieafin E}@rare, of vildagliptin or a
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91. | AAShmBAMdIcRiRE Aok ygeformersdrafd%e af arﬁeéfvmms 90% 80 dwherein the
95.2% 88. An i medi ate rel ease_dosage form wherein

dosagedony israqyef trrpharmareyicel Wp%g%éﬁb@tsﬂ CQRpresged tablets of

clainPYEs 1@ fA7eps agra®, daid y2,afmgnbgyrati on of 100 ng of
V|IdagI|pt|n or a salt

92. A solid oral dosage form comprising about 50 mg vildagliptin free base, or a respective
amount of a pharmaceutically acceptable salt thereof, and a carrier medium, wherein said
dosage form provides;

- an arithmetic mean maximum plasma concentration of vildagliptin ranging from about
77.3 ng/mL +/- 20.8 ng/mL to about 195 ng/mL +/- 89.1 ng/mL between about 0.5
and about 6 hours following oral administration of a single 50 mg dose of vildagliptin,
and/or



thereof, in patients with type 2 diabetes, is between

84% and 98.8% 89. An imedi ate rel ease dosage form
wWob@re78393 he average DPP-4 inhibition over 24 POLIUS2006/001473

after a once daily adm nistration of 100 ng of

vildagliptin or a salt theregg, in patients with type

2 diabetes, is of 76. 3% +/- 13.7% 90. An inmmedi ate

rel ease dosage form wherein the DPP-4 inhibition over
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acg Ky T% ?fl)(”%?%)n{ém a@?} ims 97 to 90, wherein the

dosage formis any of the pharmaceutical conpositions,
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base, or a respecti ve amount of a pharmaceutically
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94. AUC( 0A S))lid)dbral/Maaaglfd)rpt comprismyg algput A 00mabdldagIRse free base, or a
respSTH SR of IpRirfecerchi, dotsiabe Shitfherkot, ahd b Andhcfaium
wheneip ssfid dodagadbinppionidesind/ or - an arithnetic nean tmax

of vildagliptinof 2.1 hr +/- 1.3 hr follow ng oral

%Qh IHI;)e?IE 'H%Bgﬁaﬁnﬁhrmé or a@%&ﬂ{ratﬁg\ c?g/llél)gghgtm ranging gfrom about

osage rorm¢cC
abaﬁﬁ nglmLmj G4.Pangdmi- t alpout A3 npiatlet/- 465 agm-sp@twenebout 0.5 and
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an a carrier um sal osage m pro
phandfelcoki net | c profile as substantially depict ed in
figures 3 or 4, follow ng oral adm nistration of a

S' ék%ﬁth%%@n@‘an% an‘fvgaagqem Jaﬂ?rgafro%ab t%@ﬂ?’oé’&&ﬂt 2629

osa%e form conpri si ptl n free

baRkeh/ral i.e 3388 pedmlet/adtflng-hiil @Ilpwlag@a%@dmlm@trat@n of a single
acg&%t@bllog | i q,&g{ and@f a carrier medium wherein

sal d dosage Torm provides; an arithnetic nean nmaxi num

pl asma_ concent ratl on of vil dagl i ptin ranging from
-ab@ygrithmetic mean tnay of vildagliptin of 2.0 hr +/- 1.4 hr Tollowing oral administration

of a single dose of 100 mg of vildagliptin.

95. A solid oral dosage form comprising about 100 mg vildagliptin free base, or a
respective amount of a pharmaceutically acceptable salt thereof, and a carrier medium, said
dosage form providing a pharmacokinetic profile as substantially depicted in figures 3 or 4,
following oral administration of a single dose of 100 mg of vildagliptin.

96. A solid oral dosage form according to any of claims 92 to 95, wherein the
administration of the oral dosage is performed in a healthy human subject.
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