FORMULATI ON COVPRI SI NG METFORM N AND VI LDAGLI PTI N Thi s
invention relates to a formulation conprising a dipeptidyl pepti dase
|V (DPP-1 VWQ HWRT#il838r preferably vildagliptin and netf oPEI/ES200@037198
tabl ets conprising such formulations and to processes for the
preparation thereof. Metform n has been w dely prescribed for

| owering bl ood glucose in patients with NIDDM and is nmarketed in 500,
750, 850 and 1000 ng strengths. However, because it is a short acting
drug, nmetform n requires tw ce-dai or three-times-daily dosing (500
Y520 g tab 2 PRI LATIONGOO N RN A AU B) AN YALBAGUARTAG

anti hypergl ycem c agent netform n disclosed in-U S. Patent No.
3,174,901 is currently marketed in the U S. in the formof its
hydrochl ori de salt (d ucophage@, Bristol- l\/yers Squi bb Conpany). The

preparation tfarmmn. (di hyl di uanld QL

Crt i o stat ot Mordof e Tihi o Bu e FAperk oo V@b 1B
and JanesinBiltér,preferablyaitdaghisiv. and 2etforh9@ 2o tab@Deahiding Mathf forrmilationg amd foe
adm ni ste %g?%%egf\/b %ﬁ%ﬁ%rﬁt%me@& smar ket ed under the tradenarks

GLUCOPHA Increases the sensitivity to insulinin
peri pher ajetfbrfiifs tabn WiRlyHsdchbedVBf bREMgbidoY Ghldese nMPefdtEdith NIDDM and
hepati ¢ gRiEBIReYERg: 20 §#p§e‘4d°¢¢p%h%{‘s"atﬁ9§ré Hebgyersscatil g anon sctho
Sui t abl e dmogagetfon@in meuies olicdvibify or three-imed-dede doging (500 s 830 0f t50B 3 /gy or
a1 o "D B R IR AR Ay RSBt KRR R
Ref er enceY.SrRatentiNen3; Wgt90a isgunrentysmaniplied jretie Hey. é the ferment ds hzﬁrochlonde
met f or mi negy( G%cep?a’ga@%ﬁét& yess. @%%Rio%#ﬁaﬁy)saﬂxé px{eaﬁéﬁﬁfof%@fbmﬂﬁ the

hydrochl orj de sa ormn f umar at e
met f or ni nf dd@etﬁxld'gld?@éﬂeha’ﬂ‘%'t%‘%YF‘f"GB'Q”‘iﬁ Sﬁ‘fl'%%‘@*& o We@@”dél‘f?ﬁldi‘sé‘%?cbfﬁﬂ by
Ser| al  NoEmD@/ Aerheb 2hd ﬂad\ﬁ:Bé‘iw het. SHO921, 1922, 1Mpdrigb4. angidenia addn bet he

- chl d '

al te of RUTBCEH e R HAL R Tt BRTReS Laer s Fiie ol 42 osed
in US PRglnidhcreised thd sglq]élthtﬂo infin WY ﬁPhe?QiltltsﬁJegro?th%%LtgCl\tﬂé%‘?tln% is
referred to as Hettorm N pref ferred formn enpl oye

her ei n bealﬁﬁ@vwﬁq'amhﬁwﬁ%%wmﬂe@ém thdHestpe, SURREsTRIY Wdeerdficas
GLUCOPHAGH uEbriebgdrebISRMdACHLINER Jf Fatgdermkigatdn, Bnlte&:teﬁoswﬁegnwﬁqubbb

Conpany) sent, con "a DPP; 1V i1nhibi.tor

o O b MeBort Bl S 0o 01300 b el 4B s 3 pan, Bt b8 ol g o
"rosiglitaedmes, dallgsowwamg oncervd bded drilg.dhpriindale dirne Cqmtdater@a@LReferahd:q;
acceptable salt thereof, crystal form hydrate, solvate,

di ast er eoTh@mAN "NEH@MAN s eAPloydd IR0 feferbhe mpiferhed d&r@btﬁ&ﬁade\ﬁmanhl bi t or

conpounds_t o his.inventio r.1, Marnd ect i be
ol w1 et teBieSa thebs nORER bR REAT R Inbetitofifit W e il 45
to conpri e rmﬂorrme (2rt} sochate esit andisqlesedinig$. applicatioh Segald¥e. 8@2&2‘.526/@%
nmet abol it d \VA hj.di bi-Band
e s A A R S L

i nhi bi t or othgr lf?@watﬂ%ﬁ’ffpg*@a Salh' of moaa Bagdibpgic aaré@fvb@m ipglegting @0% cil%?sed
met abol i spdJ 5OPAeRdRIL: BM 74rHH bAIt #whRh shifs dr8calkelivefaticted @ rﬁétl’ﬂ?mm Itis

net abolite DPP- i nhi DPP- hi bi own i n
R EICERE e o N R S R G AR TR
and speci fhacmhik;tedlasﬁml-mgz Dion GADCEHRHEEFOBR DBtk of Eoistal-Myah©
00/ 34241, %@g Iég%%) WO 01/ 72290, WD 01/52825, WD 9310127, WO
9925719, g ‘WD 9946272, V\D 9967278 and WD 9967279. Preferred
DPP-1V inhibitors are described in the follow ng patent applications;
WO 020535@“%3??@%?"&%@’%6PSBde@’%brl megorpin3 %&6“7@5}%@‘1 Y spegfic1 24,
WO 0206794 ftaRpp ke ‘Didglitate@n OteBidRaddi@) id AsdlidiéBdaind caRPAsd any2159, WO
02066627 especially the descri bed exanples, WO 02/068420 especially

1 .



WO 9819998 di scl oses N-(N -substituted glycyl)-2-cyano pyrrolidines,
in particular 142-[5- Cyanopyridin-2-yl] am no]- ethylam no]
acetyl - 2- XaRR7/0¢WF: pyrrolidine. Preferred conpounds JMSFS2606@37188
W03/ 002553 are listed on pages 9 to 11 and are incorporated into the
present application by reference. Published patent application WO
0034241 and published patent US 6110949 di scl ose N-substituted
adamant yl - am no- acetyl - 2-cyano pyrrolidines and N-(substituted

gl ycyl)-4-cyano pyrrolidines respectively. DPP-1V inhibitors of

i nterest e@mﬁ&@ma@y batebhBResaf iHePsht, dfystdl ﬁinﬂshyhraft@ sélvatbnduaﬁéréb.%@rror
t hese applicati 036%[?,%50” be the conpound 1- [[ 3- Hydr oxy-| - adamant yl )

ani no] ace®RP'eBE" (S)-pyrrolidine (also known as LAF237). WO

2007/ 0410 WO 95 09.djscl oses. ami no acid 2-
cyanopyr r 014 dSH e B GaL B opdRe Sttt PYF AR shtaded are
di scl osesdgsephdddplowderi vates of diesters of

al pha- am noal kyl phosphoni ¢ _aci ds, particularly those with proline or

rel ated shrirpigpens contipp a WPPrWinbibiter & aifo intardadds cormprisesstive metrlolitsos e
cited in Q'rlﬁ)lbﬁz'@dr%gé tﬁer%of Etﬁhh\%@ aQMJ@@tQQoIEg%hH glrddﬂfysmf bePav@hiditbiseAest
are s echa pse Cl al N6

0510107 distdheliBoR 2 Gt et A LS DEPy BNhudtrdpolaed ash o DREHMIeE
DPP- 1V i nkinistdbofisdoA "prodrag'tis t campouriettatad dihet ietmbolised &th DPP-&X mivpitersor 1

to 19. Publ.is {)b%ﬁsea%ﬁ@tsaﬁﬁgk%g@etl ag\QD?,?:ZI@ b&% scl oses sul phostin,

aDPP-IV|n repare uring a ep ‘onmyces

M croor gapps.y m\“@t&g%mm 'n?fl";la%ﬁelsor@iérl’lﬂét!ﬁﬁP‘F\;eithfhoré e HE&EQ%E d

heterocycllc rin P- inhibitors of interest are qpema Ié]those

cited in 28&lieRtY %%d %R?C@Ba“y\ﬂéc@é%%gzn UYQ 8P/4908 LIHISS R 689 41 WWr 8GR
as i nhi bi W%IIB‘BDQRHOIM/’/’?DEIP W 0182826, Vo 9300127 Nivey 8967 8, VG pesssal | y

the compolltef! % YRk arerars 3 v Sere? ?Ei[éigﬁﬁ'lxei nhibi tors are
appl i cati %er}Qd%WPQWMto rQ%Qé‘an?d %%{f&l%&at t arcét%s 2682\‘553548

inhibitors are the cor% eci fical ri

20, Publ | SWEHAlyAPEREINSSJOPE i 1A anhexsuidertra 13&@/\!@@@9@31@@@@!& ose
DPP- 1V pr@sigegsdsadndo g7z dnar2e00fo 4188, W@ramée&@swém: r@degc:weaher a

t abl DPP: V. P
N pept | dy20? IBo)P daHeds) P ?‘ihacwéﬁﬂ%’aeﬁ 4y Jgq i tog pramples
wher ei n jtoi XID ,and_therdegc;nbas powapommrraldghes sveteprefeaed cohpandabner2g?s),

am no aC'ﬂSBa @:&15@%@@ ?h hg\%?orebr%hgrgﬁg 55%0??%5?@8’989@&|89en or

nitro; or a p ce utlca accepta thereo

preferr e&’@ﬁi@@éﬂﬁéﬁ% b3 2@93@ 5%@@5@?%‘)/ fherﬁ@emﬁ%mﬁwae@omp@wds WO
hydr oxy| aggoa®3y 186840 eRsmeks i e S8k c\fkﬂpeundérof BlaPhas B Qi beedsby

For el & VRSB b Ro et et b o e el SRS s
Denut h et &l 60, WO 01815&?ym01law1e>&ampie@rt 4988, WOak083 09 pageilii @nipled 1A
especi al | % 1%&\@?@0‘@0#@ C|all\/%§>B‘|lpollln%f F gpaln¥ shleto 1%? ;Q%sltt%l"egergbly 1108,

N-(substltuté i NES
WO 03035067 especially the compounds described in the examples WO 03/035057
especially the compounds described in the examples, US2003216450 especially examples 1
to 450, WO 99/46272 especially compounds of claims 12, 14, 15 and 17, WO 0197808
especially compounds of claim 2, WO 03002553 especially compounds of examples 1 to 33,
WO 01/34594 especially the compounds described in the examples 1 to 4 WO 02051836
especially examples 1 to 712, EP1245568 especially examples 1 to 7, EP1258476 especially

examples 1 to 32, US 2003087950 especially the described examples, WO 02/076450



CN R(CH2)n wherein R is substituted adamantyl; and nis 0 to 3; in

free formor in acid addition salt form The term "substituted
adamant | y"WPepE41059 adamantyl, i.e., 1- or 2-adanantyl PCEUREGBTRA
by one or nore, e.g., two substituents selected fromalkyl, -0ORl or

-NR2R3, where Rh R2 and Rs are independently hydrogen, alkyl,

(Cr Osal kanoyl), carbanyl, or -CO NR4R5, where Rt and Rs are

I ndependently al kyl, unsubstituted or substituted aryl and where one
of Ry and Rs additionally is hydrogen or R4 and R5 together represent
C2- C7al kygspagally examples Tie128e o DB000H 80 pspetialyedxXaplee e $61) V8O PBEIY 51

i b
oo e e HenPes &2 W0 baoPASE Koo Shibies ! % RB 0 Gen
and trif |esepeAEGMpleshéo 65 1P B48REBHGEPesial dnasdasorimidiexhmples, WWO®15E105
" hal Ogen"es@écualﬂ%@conﬁp%ﬁﬁésﬁus%e‘a ifh {4 RABles ?Qh&’é IRy ez@ﬁ&%ﬂ e%ﬁ%é‘}%]g %Qrﬂﬂﬂgs

Theterm"al efers to a straig aln br
carbon at b p\gfé‘ Qﬁo%‘ 96 especially 6"%”@%? 'bB’nmét Y503/ Wgﬁ perecialadrampis 1

car bon atioss, Wo OSOBPR?D&s@érﬁéIIy%darﬁﬁI@élﬂ)td)%orfcwwt t§7 93;, teE%ﬁy é;@}f-@,lé&lq%lags
th or.mu n e s i tue

et B0 oS L BRI bt P oD ekl o d 5 Sygmles &1 o 5.10,
2007/ 0410B3MOEL B3206B00SREM PRSI @TAR, ekonmeds. i d:g&irmadamﬁgmowdso m(‘j

f | i a e

to a bri é‘g@g 02090343 oy SR 2 roBE MRPYG AL DER hobple? L FOARS

3- hydr oxPreeiERY dmersropng @fr%male@S)(él {{Rt{amisiornetiyd-4- butoxy~2 heopentyl-1-oxo-

gl ycyl-2- 103/&1ﬁWU—BféUqUﬂblﬂﬁl}d'f@}a@Et\érﬁm% r@ef&émgm%l; \ﬁof@h@adgﬁ § &@bﬁcent to

bri dgehead t the adamanty
byt o SafRel 13 O aiples i 1Ot e Aopiblestil i 4t et
formul a (t BBSpexafripB)s 6R B'6-4, exahpleel1 to 7-10, examples 8-1 to 8-8, examples 7-1 to 7-

7 of page 90, examples 8-1 to 8-59 of pages 91 to 95, examples 9-1 to 9-33, examples 10-1
to 10-20, US 2003225102 especially compounds 1 to 115, compounds of examples 1 to

- 121, preferably compounds a) to 2), aa) to az), ba) to bz), ca) to cz) and da) to dk), WO
0214271 especially examples 1 to 320 and US 2003096857, WO 2004/052850 especially
the specifically described compounds such as examples 1 to 42 and compounds of claim 1,
DE 102 56 264 A1 especially the described compounds such as examples 1 to 181 and the
compounds of claim 5, WO 04/076433 especially the compounds specifically described,
such as listed in table A, preferably the compounds listed in table B, preferably compounds |
to XXXXVI|, or compounds of claims 6 to 49, WO 04/071454 especially the specifically
described compounds e.g. compounds 1 to 53 or compounds of tables la to If , or
compounds of claims 2 to 53, WO 02/068420 especially the compounds specifically
described, such as the compounds | to LXIH or Beispiele | and analogues 1 to 140 or
Beispiele 2 and analogues 1 to 174 or Beispiele 3 and analogues 1, or Beispiele 4o 5, or
Beispiele 6 and analogues 1 to 5, or Beispiele 7 and analogues 1-3, or Beispiele 8 and

analogue 1, or Beispiele 9, or Beispiele 10 and analogues 1 to 531 even preferred are
compounds of claim 13, WO 03/000250 especially the compounds specifically described,
such as the compounds 1 to 166, preferably compounds of examples 1 to 9, WO 03/024842
especially the compounds specifically described, such compounds 1 to 59, compounds of
table 1 (1 o 68), compounds of claims 6, 7, 8, 8, WO 03024865 especially the compounds
specifically described, such compounds 1 to 54, WO 03002593 especially the compounds
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R represents hydroxy, G -Cral koxy, Cl-C8al kanoyl oxy or R5R4N- 00- 0O-,
where R4 and Rs independently are Cl-Cral kyl or phenyl which is
unsubst it WBAGE4Edbst i tuted by a substitutent sel ect edPGEEIRP06/037198

Cl - Cral kyl, C1-Cr7al ko>cy, hal ogen and trifl uoronethyl and where Ret
additionally is hydrogen; or R4 and Rs together represent

C3- Coal kyl ene; and R' represents hydrogen; or R and R' independently
represent Cl-Cralkyl; in free formor in formof a pharmaceutically
acceptabl e acid addition salt. These DPP-1V i nhibitor conpounds of
formul a (§pecifiCaipdesnibéd Blclacendonnantapied «lesesimeado it 5, \M]EE)SO?EHZE nt No.

gl g 2|6 Oggg de%?a@/)e(ﬂi P&%So’ﬂ%ﬁé sge%ifica%@%gscr:%gd \é\lu)ci%)g'c{rr?p%%r%gs of @ aen%lgs J| Ym 209 WO

-{2[S cyaﬂ%ﬁ@ﬁ}%ﬁﬂ espeziaibatine rompotngds sperificeliyciesyribed Sucly anthe coppowidsditne
or (8)- ée( %re?éf%k?&éfnﬂmﬁgéé‘ﬁa&é%b%é%J‘Q]WB%YD%&IZC%’%B%I@XEJ %m&pﬂﬁs

(LAF237) can exist iIn ormor In
Phar rraceuﬂ?q%fiqﬁv dgeEibpd. spiecompognds higrfi% esmrouaduofieije il 61 ©dits sompounds

acg felolt ablesf cleﬁrﬁé 557,8( 8 Woeaferdgsd es@éddn Hﬁ[bﬁgfpgg{dsgac%%ﬁa%f@sa’ib%@ such
us u u
usel Ul Codplh LR eI BaRlsP L LRt L e omROURSE O (LR Bes s

hydr ochl ocomtmmdstabltas aof deitrisrte 46| WO)DBRBTSSTJ bépztially, the baspduads epecifically

| | ed DPP- | V
b bi t or S A ASRLL G Sllfbiec 8 9nd Tt kS baoRe e T o
| nvest i g - @rRligaiion 3603 NQpBQII&E(me&@U:@BJam‘rﬁ 2Ae1 {sécmgy fiphABQ) esppully &dl vy
P32/ 98, Kdé’s@ﬂbed':éiat%gr%é’ 3ioo5BE81 é&b’&l%e@é‘éc@d’éﬁl eQérﬁﬁéé V}I?’@?A@E?Z

publlcatlon IS here |ncorporate ref erence espec

descr i bed®epalinig H?ﬁGBP%%mP*PS ali@éé%ﬁf%é“crégw"bé@i AYh VF'HB'BHA*E*@ﬁt '
appl i cat i eole\W)-BRzdbiRRJisplagHI-Bytolidise, CATRMEISaRd:f zsb?eucmz*wmde and

f d._inh 7118 I
T Al e e A
(13, 35, 5s;m@qjod;asgfega|apap$ld)ic253( VO 03/002531 especially the compounds specifically

hydr oxytr H&sﬁﬁﬂéa[ﬁeféragsly%%‘ﬁso&mﬁigsfe% an% L BX% 53 ﬁcﬁéﬁr@e‘%@ tﬁ} %?r%?cﬂ]nggx

ane-3-carbonitril

pat ent appfiseRpies ’tw@ Wﬁowéwdcﬁm@aw of examele £hid-Sc Brteats PorRipeRy767
free baseprefetdbhSnipolind?of dxd@ped 1 8T (W0mdst preferably compound of example 60.
(3-hydroxytricyclo[3.3.1.13. 71dec-1-y1)- 1- oxoet hyl | - 2- azabi cyclo-[ 3.1

. OThexan eF@‘tfﬁéﬂEr@%’eﬁ 'DFjPeiV([M[%lto?ﬁﬁclh&egthg@,g@ﬂéch%gleé Ms%loé%ﬁ nq gﬁftébt @cgteb n
Forrml a tion WO 2 / 0528

t ent .
conpound B a8 hisaeY duamahonsl Peient ARplHaRe, Bhbikataned
i nhi bitor Numberhw&ememmm&ﬁo%mmmm% H@h&%ﬁ@@(ﬁ&@arﬁ@gmbe
Lom 55 ARty bty 2ovana Sk praldips ond (29)- H(2S)-2 amino-3.3-
met hyl but@lﬁl@ihﬂwufﬂnwl]tﬁwwwydm@iarmnrhmée2 carbonitrile hydrochl ori de.

O her ver%éfreferred DPP-1V inhibitors of the invention are descri bed
in the | nY&tHHPPBHHFCIgRa SniN-asiuieaaen - dovam yTelits( eppdisiiar 142-Bhe

exanpl es d:yetn@pﬂr%zﬁlpﬁlmmﬁ wqélam Ecemtﬁyaﬁlo (BJ gwcgﬁmbCPI&feMédl ci nal

he conpetRe SIS HEA 1t AP TP 5 B Sp &1 &P B BORRIARY

t he conpothagraéddst applidatien dy) retererfcor PablishedRRRn9 B8picatidd 298 008L&31 mudber :

251572- 86~ |

521 0o, 5 bjererchBOB R840 dsdose Nesupstited aameptyamine-acgiy-2.01300,
3-[ (2S, 38pwmlidingsrnddN- (wbﬁwtquim@pfbma;w pyivifidines ragpentivelinddPP-1V inhibitors of
(2E) - 2- bulh%%%.%%so@% tﬁaserﬁté& Mrc%irﬁé‘@tfb é’ﬁn %@Wﬂarq égs%‘éé’lpp!'i%a %@r{%g@e

is describ also in
in the natRERHNG{-F6t Wﬁl‘"ﬁ’@’ kﬁ‘éﬁ“ﬁ"@@ Fes %%%]O%WHP(MP“@%@ﬁ%@@N%y
the sane goipFe3y). ther preferred DPP-1V inhibitors are the conpounds
di sclosed in the patent application WO 02/083128 such as in the
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O her preferred DPP-1V inhibitors are described in the patent
application WD 03/ 004498 especially exanples 1 to 33 and nost

pr ef er abl yYWeRO7TEHRPOuUNd of the fornmula MK-0431 descri PEd/Upgo0c1§a7198
exanple 7 and al so known as MK-0431 or Sitagliptin. Preferred DPP-1V
inhibitors are al so described in the patent application WO

2004/ 037181 especially exanples 1 to 33, nost preferably the
conpounds described in the clains 3 to 5. Preferred DPP-1V

i nhibitors are N-substituted adamantyl -am no- acetyl -2-cyano

E’Klf rol 'bd'tW@S%51 ﬁﬁﬂ(gﬂmﬁabeé arhiad agh chahoxﬂm%)(dirﬁ@arﬁwéé & hEbia®S of DPP-1V and
sSuns (0] di nes
t hi azol i C}N ??ss 2 f\%l %%KJS% %p‘f@ﬂ?&é e&lorf@@Steif’ %Fl\lgaﬁgmoé%\‘,]@h%phomc acids,

t hi azol i dlaﬁ@ulaw thhseewitspblzecy relgyd stolctoésn ®PPaidnHibitatd of intsredt acecstecially
pyrroli d'tﬁ’&e chad x?'f[a()l% 1%8@”91?46'0‘4!’7@%30 %&% I\'?mhmﬁlrs%f m/er noﬁheciallgfthose

acetyl - 2- cyano- ar naceu
Especi al Icifefbkn@P‘@PPléd aaﬂélam B4 %ma@w RHdﬁdQseﬁip)Ollaﬁbwoﬂﬂc esters

et hyl am ﬁ@éfuﬁai‘eﬁl‘b%«i\ﬂmﬁlﬁlms Wmﬁlﬁlﬁlfblré Q"lﬁ@re@ﬂhetwgﬁ&gﬂr Rk tetiPP728) ,

of formul a ?(t: 'ﬁé ﬁEe di hydr ochl or.i ereo
05 | T R arBRe TS . Elles SO PR PN a0 ittsiosat pptogime DPP-V
( LAF237) igfibitboprapdrad ay\dJ;ﬂmmgw etbeptaﬂj(déuwdzrobrbmﬂgxﬁ| Wi maﬁmmaﬁmc ode

accor di ng,gg&,éﬁ%aopltgg F%%{f?é% qpfgﬂl mgg\{o% bfin erest are speclé%

BMS-47711

pheny| - 1 1osgiciigin glagng b‘i)fq@Dnol i necar boxam de and

24[ 3- (am nomet hyl ) - 2-i sobut'hyl - 4- phenyl 1-oxo- 1, 2- di hydr 0-.6-i soqui nol y
| | oxyl acéY@9p4h27antcloptsi mhnspHoyic compowyids asahiphers BRDERAV.CEP-BAhkiBitors of

t her eof . ”Qg,gg?}%%f%a%ggg %Eﬁn ‘%'Qiﬁ“ivﬁpé@\%r eferred conpounds and.are

specifically sed I'n 98/ 19998 and Exanple 1 of

WO 00/ 34 ) 1V i nhi bitor P32/98 (see above) is
speci fi cgﬁﬁ%; Gegi'g%c#ééc(fﬁ} %h'ﬂt‘%{ﬁéfeetge §gapungs of fepmda h Boslil dissiopedingigy
LAF237 c@atebeapbeationh #iGeok/as720e so padreth 027pRgst pPéicvéd WEP-DBIHARASS afy then

WO 00/ 34241 I s f t he adm ni stration of
LAF237 are %”l-‘@rgf"gﬁ%&%%%”b%éw é/lsgjléoar?gggappl i cati on No 60/ 604274,

Especi al | ferred active DPP-| nhi bito

2007/ 04165304 BRTGEPISS 3*'%9@%?&% “35 U0 PR PP eisGlapap PPV piReugs and
conpound irtitdtbrsef redotrha-BEEC nakrefT Rithiérs 9hblé Beunseibld inghiex anpPresy. t he
subject matter of the final products, the pharnaceutical preparations
and t he ErefemlyaheNireptdy)Oranayd hyproataedne istaaobipeuny @sariulzanpl i cation
by reference to the herein nentioned publications or patent
applications. The P— V i nhi b ~conpounds e.g. those of

formula (1), and their c pond| n gutically acceptable acid
addition salts,. may be i
acceptabl e carriers and, o@pti onal lr‘??/

or nore pharnaceutically
one or nore other conventional
phar maceuti cal adjuvants and atl stered enteral ly,(v.g., orally, in
the formyggelabl ets, capsul es, caplets etc. or parenterally e.g.,
|ntravenousl¥ in the formof sterile injectable solutions or
suspen5|bﬁ ?h% enteral and parenteral conpositions nay be prepared

by converg) @B@berﬂ@ﬂh@%lde chain of 4 A&ufdPEminY ab@haky t Or conpounds e. g.
those of forrmula (I), and their correspondi ng pharmaceutically

accept abRe: "seiegenizigiver rpxudpwey alivhialbger miidiat ed i nto enteral and

par ent er 3 a phamBEBa ALY 6adepEBERRR @S contai ning an amount of the
active substance that is effective for treating conditions nedi ated

by DPP- | W & véiy bistdr@d enduaimeasTRRSihidnans thaNwabidyloSRAGEhfRsiapik isEch

conposi t pharmaceutically acceptable carrier.
The DPP- ‘:‘%ﬁ Lﬁ8gp{°k)r§w€g ounds e.g. those of formula (1), including

t hose of each of the sub-scopes thereof and each of the exanples, my
be adm nistered in enantionerically pure form e.g., >98% preferably
5




In view of their ability to inhibit DPP-1V, the DPP-1V inhibitor
conpounds e.g. those of formula (1), and their correspondi ng

phar maceutWeaPIp4d6tept abl e acid addition salts, are usBITUS2pG$/037198
treating conditions nediated by DPP-1V inhibition. Based on the above
and findings inthe literature, it is expected that the conpounds
di scl osed herein are useful in the treatnent of conditions, such as
non-insul i n-dependent di abetes nellitus, arthritis, obesity,

al l ograft transplantati on and cal citoni n-osteoporosis. In addition,
based on the NH)l es of glucagon-1like peptides, such as G.P-1 and
G.P-2, and their association with DPP-1V i nhi bition, it is expected
t hat the co Q di scl ose erelN@. are useful for exarrpl e, to
produce a {»Cedat'&ve r anxi . c effect, or to attenuate

post - sur gi cal r\s’@ age’s and hor rmnal responses to stress, or

to reduce nortial ity and rb| dity after myocardial infarction, or in
the treatment of conditi éhs related to the cakove effects which nay be
medi ated by GLP-1 and/or G.P-2 | evels. More specifically, e.g.,

t he DPP- | & 4 pitairhaceoticadpagepiable selt thereohose of fornmula (1), and their
corr espondi ng dphar maceutical ly acceptable acid addition salts,

i nprove ehPEPtiqyhQureh hydsaplemitest @ 9an famala \j) erddleeanstthsit eRpEatoncre

t her ef or edes@rf't%dlbzfﬁ Ul Ddriuth BEALH U%ﬁi?ﬂ!é'lrﬂ%ﬂdnni@§§weénﬁéysqagtl%

mel litus P-1V i nhi bitor conpounds especiall'y corrpounds of
fornul a IeSpF%a[Bronlpége%?@rﬁz in this invention are hygroscopic,

presents [ rent i ble.
Consequen {’ Fe%f%}r&é’l %egr%éb' e@d (S@? ﬁtﬁte&eg'%?y?'ﬁ"&afﬂpgmﬁﬂﬁg }rfﬂr%@si ve
conposition capabl e of bei ng conpregsed into strong tablets with an -
acceptable in vitro dissol ut i g pro ile arféi\‘good stability of the
active ingredients. Tabl ﬁﬁ%ﬁ as sol i dgdosage
pharmaceutical forns con g drug éribstinces with or wthout
suitable fillers. They are produced by| conpression or conpaction of a
formul ati on containing the active ingredient and certain excipients

sel ected W& d in the processing and to i nprove the properties of
t he productmg',l'@k&;m@d@gymm It ed or uncoated and are nmade from

powder ed, al ] i i ncl ude various diluents,
bi nders, di E?/ 418931’ Q:}fefqalnh‘i‘fr'? @%iﬁ?gd‘t'%\ slnggcﬁfns and in nany cases,
col orants. Exﬁhpltemat"suhssmtédaadamehwsBaférs &ﬂamfydh agﬂcﬁrzt-diwrrfamypti on

t he erf ' . oye

of %oﬁdeﬁéf"éngﬁv I Rre, £ Rl Pl TR BRI o) TBROUNRIE, bhal
been wi ddspRedif Restie lﬂde@ﬁﬁﬁ@ﬁy@l@mﬂ@@ allyle (GreBplspnqyr cariafmy, o -QOHNRURs,
century ajfrd Rearter.dré we@nd@m@rar@p %Hédb@ﬁthte@ %ﬁmﬂtb@e By BB ke 60

as tabl ets ason et popularity as a dosa orm are
si nplicity a”}ygfv 8‘8&? i%'ﬁ%%@g%‘é’& a9 F%F%Bhr@f jearesetfrdr-alkdeansons

i ng I gde st ab| H‘he;ermf"ﬂldr' gaf@émﬁtuﬁ'eseﬁt@@%aﬁyl esm:%t|lut‘bd%6kﬁgté@ab]§Blmgﬁwg
and disp I ent.or nveni ence
of adni mesg? @ged %;Por]ieeaogenp 0(?% Pt @8%? aagélegtg%ga Rés §ﬁylp%E ’%b'?allcfgte{)
bl andnes@ngfrifugismethyease of adninistration and el egant distinctive

appear ance. The terhak&hE @Y tdfkRlcai n, filmor sugar coated bisected,
enbossed, Ia ered or sustal ned-rel ease. Thea’/I can be nmade in a variety
S

of sizes, shdpe¥Anbelesno s halpaisiess to fiuaging shiguieg, bProRtieg angdHediesd or
di ssol ved I n Thélﬁarrhuﬁfﬂﬁéné'l dafbrk Yo Qrstrélgﬁt%ﬁélh bl drong V%arb-ghﬁibrr@ayre@abfy

di ssol ved or |oc |1cation. Sterile tablets
are nor mﬂf:s)}c’ éva%rgoq 8&0”‘531?‘8%?5@3%{?5‘%&06%06& l?ré('ﬁﬁd for inplantation
beneat h t he t.o t active or therapeutijc

i ngr edi ent s, %lﬂr% SR mdc%ﬂ% ggﬁés O?ﬂmn%vepp%}' e IR cﬁé‘i”@”%r‘@m as
exci pi ent\@ﬁrerfh@? snhgt:tt@at @1 ths sildmandyl éclroded oma baddehead ol emethggnepl ay i n

the final tablet The primary conposition includes a filler, binder,
B



The properties of the drug, its dosage fornms and the econom cs of the
operation will determ ne selection of the best process for tableting.
Gener al | y, WDa0M/0e3 gr anul ati on and direct conpressi on BEITUS@H3T1N8
devel oping a tablet. The dry granul ati on nmethod nmay be used
where one of the constituents, either the drug or the diluent, has
sufficient cohesive properties to be tabletted. The nethod consists
of bl ending, slugging the ingredients, dry screening, |lubrication and
conpr essi on. The wet granul ation nmethod is used to convert a

powder i adjaceat tb athpidgstRat €omPEMMUSBf BrhEIAR), whteﬂe&%@@@gﬁglaﬁioﬁﬁrmlidine
I n e

properties for | eting., The procedyre consists, of mx
powders i rﬁos%@sfsullscﬁnggﬁio %ﬁ'éqqaiéeradf %Fﬁ%@\%ﬁg%‘ﬁ"@&dh%ﬁdm%ﬁﬂéﬁéw ng
sol ut i on dthyHsexys Bempotmaistofi rmila ¢l wievakethe gyoyl@dyahdpyaroirithibiet ison.

The danp i I Ltable screen and dri.ed by
(ray. dryionaed ity DaeReaEs BaRAtlo o Boicel ok SRyt of TR PRzt gy oo
dri ed andPBeLeeVP-ivdFaRigh a mill. The overall process includes
vi i ei ghi ng, dr£ powder. bl endi n%@ wet granul ating, drying, mlling,
bl endi ng. | ubr i"C&PISSRNEMEN IS RSPEialy splates to a compeuge aipEmUla AAVRIEIES do
not have suffigient adhesive or cohesive pro%grti es to form hard,

A binder is usually required to bond the powder

Frher due to the QOr cohesi ve_prgperti es of m)sh
e(£ tHusuadIy beg

} ist@e sepgitive drugs :
manuf actlﬁe t giranytati oflA) TheRI afier pr gtessi(iBy
steps and pr.ocessi ng ti nendr eNprobl ens duet i
a

erN
manuf acturi ng costs. Wt g

strong granul eg.
particles to

| ati on ¢ras al so been known\t o /reduce
the comprgeadipi | ity of some pharmaceutical excipients, such as
m crocr ys}tfgl | ine cellulose. Direct conpression is regarded as a

rel ativel y* fRRNS Y088 Critedoxy HerGroliaeeyary RaRaHNL@-Oarwhero RparesRed

direct|y w t alsbermleangira g, Chgiopbysich Alwiithds GRERLRAL) B AREKikERy 87 L Ne
rug. e ac redient (s irect coppression exciplients an
other auxili %PB;S%%JFJ%’EP@%‘%%@%“S’E#&#7%{@?’5{}@‘?@@&?& alogem a8 difluaremelpiand

bl ended in awheierRsadditibndlly Erigdogen; o5 RaehdR; fogethehepres@ 03Cadikigeneesrer e
bei ng conprgggg@sémg.gy&r@&hegrs. This type of m xing was believed to be
essential ipn order to prepare "pharmaceutically acceptabl e" dosage
forms. Sone®FRAFMICERR0EATY reppeait CsCealiibl i eve that the manner in

whi ch a lirufbed femntr inSoradtatbhbenaRefiRaMUEREHERe B bakgorcaief ul |y
controlled. Accordingly, lubricants are usually added to a

g Ir an gl at iTbesepyPlgdhinhibitoricrinpeunds bf fosmalh SR (12¢bi @snele kidin é)TdCdeQ&maf@@ in

endi n I an attect

har d nesg lﬁ]d%é%ng Pﬁt %@éﬁ%%g‘{eﬁn‘% c%% Eérta%éé Qﬁbeog?ﬂdtvyﬁgﬂkﬁgg%it éﬁleclgl% essi ve

bl endi ng ¥BFloPadF K@énﬁ’%i%&/ﬁwWh‘énévlmmujmtﬂ@féylimm@dé@mﬂsym pyraniisies vat er

pr 0of | N ()1 {Bayaiornylgarfdiy AR Syl ARl S0 AL ARSEAPE7) HED Bl el in
hi"gh- shear m xi ng

t he corrph_es?Ped t abl ec{). For these'reasons,. _ _
condi t i oH&° PAVET Riciqidiion salforg pharpareutigely eceentahini-es Bemiexigeadige
forms. physiolcHivellaabeaptbblg eslttretirsfeesd, GRRTUGR STePSalis e M RN TOg Mht ¥

of bl end; in { i.nvol ved, .j..e..  .the overall proce
ol vos sl FHIHARE HC I Mot ERS i hientR: Al e Srerbatgafas
cost; el Eaisreag thermydociieriies salls ofohsthamesyliqid, sefuria rdhbsgherieliciso Gicd aren

and physhé&dk asitjdhy!didovbe utilizeq.  Phar maceuti cal manufacturers woul d
prefer to use diréct conpression techniques over Wt or dry

| at } t i ck. i i t
Savant ago e R REBRIS fredioad 5 o8 27 EGe Bl 5 s Puprecoriose
si t uat i ol¥esigduas: RROTAMIY 264):622 B8N thegaradiaph b, dwpsciplyyEizigs| K-364, FE-
char act evdcit 1 SRR ONUPEShi. fod SHBHRDEIRGGHbICAb) X (BRESRIBRLELAR] et S-

However, qgne or nore exclplents nust of e conbl
active iWg?r%'aﬁetﬁ%e%'b’m@qsﬁ@eéiqp&l\iIalﬁjh@féssi on nethod can be used
7



It is a further object of the invention to provide a high drug | oad
tablet in unit dosage formconprising a DPP-1V inhibitor and

met f or m n,whaovi7egioah accept abl e di ssolution profile, asowld20m937198
accept abl e degrees of hardness, friability and resistance to

chi pping, as well as a proper disintegration tinme and a high
stability of the active ingredients in the tablet. Vildagliptinis
sensitive to noisture and therefore subject to product stability

i ssues i.e. degradation of the active ingredient. In order to

I t..h | at ith
sel cot od v RSBl ARl P PR I8 Sh7BTE sBoe Y Bvbrencaly
granul ati®h) in order to obtain good properties tablets e.g.
hardness, friability and with inproved stability of the active
i ngr edi enftot ”?utpr%fﬁ'ir%lfj 'BWP@}O’"Z%%G?TU@OHHQWS #EL 18 digpiasddsin UyiRatant yo.
pr oduc ted 63957 OnEtEorticand bﬁéﬂa?@]elﬁﬂ@‘a‘l% RndVrf 45 i8 (18, Sﬁ‘sgf%lﬂzé)@gmﬁﬂ% (35

nown to 0 ce er conpaction Is

known to 'ﬁg""éﬁg{%@ﬁ i%ﬁw]éﬁ? { ¥[f)n" W?hyg@rﬁféEFY%ﬂS poBIsERRe saraonfrile,
direct cdrepressiiot apldepletsd iri Bormal M mbm@d%pfﬁﬁloﬁmdmwbzm pagad
T 20 SR 48, ATl P

i ssues and hence we Vel opnent .
Qther  chdlipvelRlies "%i’éi@pﬂﬂrl)eﬁome@y&@ afzebfbm{e[S 1.0]bexgee-arrabotitrid (M) and its

Mef f or mi nordenestel@nae oteaﬂa!eet{@F@fHﬂld R hB5aRht éHgH&tzbr?% 2002882850 on

processi granu atl on cess and noisture Is

n
known to p%g éeﬁ%?‘?ﬂ?ﬁ’?ﬁ“d %MSLA’KF—”BTF@@O!‘W%&‘% xaglivtihnet need to
provi de dimbBet ipteferadd |ﬁ!ﬁ]5l§)ﬂ§t¥1@0&m§&ﬂ@@%§é§ﬂ d%@lgéé?f!n §b§2§39( Hgiﬁ'een
25 and 1%gggof VI|@§|I {j §nd upto 1000 rmnvvl
accept abl iy 2§ 4&50 (@8hEam %%ﬂéﬁqt@@w@ﬁyl)%@ﬂ%ss
friabili tyetayiditstoabiifubpppfolitihe2aationigid Rgiemioaass. 1t is a further

object of the invention to provide a tablet in unit dosage form
conpri si Mgher v@ﬁ%réf&/rrédlebllv Hhivkbe oﬁﬁ’kfnﬂfemlcﬂw arB %¥édﬂge@|nhﬁ@mte¢ﬁé69nél oad

d t he t
nar ed efeCTl SRR IR P eBh PR pfitbmertuis ot P e Wolere Ton to
provi de aspioocBissrgbmic &iviaricnal OheraistroLetickat4 mwras%bia §3tas;fe@rﬁ]1ythél ng a
DPP- 1V i '&Bl'anﬁrﬁr‘l Mh%&rﬁﬂfuﬁh@hstéﬂ%m bfd t?ﬁ%l ?%&?2 aI'heap fﬁge tgc%%gunq/ls the

The present 1 nvention provi on conp ,
i nhi bi toPO%JH%P'}ﬁ’I?ﬂ?&aPr'Pr?)PWOW\Léafor m of a tabl et| ng powder, capable of
bei ng conprede into a tablet having adequate size, hardness,

stability, ra di @gﬁwlon ti-me and an acceptabl e di ssol ution
pattern ‘ p/factlve ingredients, the tableting

powder co t ns @ nunber ¥of mat eri al s known as excipients. They
may be cl assified%accordi ng role they play in the final

tablet. The primry conposi t| on |?8‘l udes fillers; binders or

di luents, lubricants, disintegrants and glidants. O her excipients

whi ch gi he finis et _are
col ori ng%g@ﬁ%ﬁb%%efﬁg \%/]%togg P%Ht-f%%a_eggg °‘%%ﬁ£§?%t3gg% PRYn-3-methyl-
Typi cal | j;oxescsiithéarpliding eandwdised 83428 SEiaatincedintathyl- trogopenigtizdiipe
and conpLR$BIEYD- &%&%&t@ (M}h&ﬁré&ch%@sﬂ%%él% bei ng conpressed.
The preferred fornul ation of I's Invention conprises the foll ow ng:
the active ingredients which are the DPP-1V inhibitor conpound and
metformn, and a binder. Exanpl es of pharmaceutically acceptabl e
bi nders include, but are not limted to, starches; cellul oses and
derivatives thereof, e.g., mcrocrystalline cellul ose, hydroxypropyl
cel l ul ose hydroxyl et hyl cellul ose and hydroxyl propyl net hyl cell ul ose;
sucrose; dextrose; corn syrup; polysaccharides; and gelatin. The
bi nder, e.g., may be present in an anount from about 1% to about 40%
by wei ght of the conposition preferably 1% to 30%or 1%to 25%or 1 %
8



wei ght . Optionally one, two, three or nore disintegrants can
be added to the formulation of the invention. Exanples of

phar maceutwoabd7np4metept abl e di si ntegrants i nclude, but FITEIR06/037198
limted to, starches; clays; cellul oses; alginates; guns;
cross-1linked polynmers, e.g., cross-linked polyvinyl pyrrolidone,
cross-1linked cal ci um carboxynet hyl cel | ul ose and cross-1inked sodi um
car boxynet hyl cel | ul ose; soy pol ysaccharides; and guar gum The

di sintegrant, e.g., may be present in an anmount from about 2%to
about 20% e.g., fromabout 5%to about 10% e.g., about 7% about by
wei ght oﬁ)the conposition. A disintegrant is also an optional but
useful co the tablet fornulation. Disintegrants are

i ncl uded to ens re that thﬁ tabl et has an acceptable rate of

di si nt_egr ypi cal di | ntegrants include starch derivatives and
salts of d7:§nyrret hyl cg dium starch glycolate is the
preferredS i ntegrant for t is flormul ation. Preferably the

disintegrant is present in the t<ab| et formulation in an anmount of

from about 0% to about 10% by wei ght, and can be from about 1%to

about 4%@dnyl iswssglited imWD 881430 raat elso eDiabetes 189sf 4Qnabozds, h.thdpdrde of

about 2. 3% hyqnel Lwo, three or nore
rM\% mqﬂ%petge com und F%)o% c%i%cnﬁ/edf)ﬁfﬁ ehsam CPRANY

| ubri cants can e f ormnu ron

Exanpl es h LIBE aII acceptabl e | ybrjcants .

phar maceucﬁ '2[1 ‘%e @ %g\gmh@@ Pif egomﬂwnﬁagnsmgﬁﬁd ‘%6}? Regant prRieation WO,
col | oi daI02§185i2ﬁeﬁuChag meiBeé dlinisr 1 I8, MositresfestDEREE jnhibithis,ard the kaspsunds
cal ci um pRESRBA SescRANGThe' BARA AL s HAk mgcgm cf% ate, calcium
stearate, nmagnesium carbonate, nmagnesi um OXi yet hyl ene gl ycol,
powder ed Qiesrinrised BRRH bbb pist delstribed lrt'ﬁlelpaieo’smphﬁhené WD DOBINI37169

e. 9., M%sh&idl) 888 bedcodin mhg eEt Lo ?H& U\R) %éf/ﬁg %ééc:%lqupey

melght of he conmposition; esent

in an anﬁﬁ?&'” fol S’f‘ﬁ%’tm@g?ﬂ)ﬁ"ﬁﬂ PeRsTRd 209 t??”mm@ht?*-(ammmewhﬂs are
typi cal | ysobdgdi -b>@- zpnsi@ngem 24IRgdrb B RfuINBEhBBLBXdnRbS ald Qﬁsagérh:ﬁélﬁhélagp

punches, r|ct| i, N co res ion and all ow Tor
r enoval O%SBP %@%eﬁhﬁyles%dp% gﬁy‘g? 3 ’?%”P@f@o ta SSEIEF CRRESe 4R
conmmonl y alsadd thd @dtenhanph@trbm m2&0&m2et84rasweaxaiy &b rdferedcU@dahyples €6 4,

t han 1%)E¥ meﬁg The lubricant conponent nmay be hydrophobic or
hydr ophi [Steer %rfﬁﬁ'%%‘:’ﬁflnﬁlht@q{s Rigsese et i1 the oklgdieapplication YWi63/8044081 C
and magnespauiaipLLMpdse: to MBIAE HIPrefeRiARE coRIMFE ST 1RGorfuiCt | ON
between the die wall and tablet mx during the conpression and
ejection of the tablets. It hel ps prevent adhesion of tablets to the
punches al fres. Magnesium stearate also aids in the flow of the
powder in t angl into the die. It has a particle size range
of 450-550 rEysrange of 1.00-1.80 g/nL. It is
stabl e and dof M hin the tableting nix. The
preferred lubricant, magnesi'um stearate is also enployed in the
formul ation. Preferably, the | Icant is present in the tablet
fornmulation in an anDunt of fromRbout 0.25%to about 6% al so
preferred is a I%% of about 0.5%to about 4% by weight; and nost
preferably froma out' 0.1%to about 2% by weight. Qher possible

veget abi Sessrped Bffe bifne P an FREKRER e Egp1 onteefiant  on. s e
| ubri Canbréférré@%Plbf\PﬁﬁB ré Brel i Jd igéﬂﬂéhﬂthg gatggyééagi fa’u%rﬁ) Wg&m%&%% he

di es or the punches rat han ern
f or mul at P%??-Gia"v examplerto é@ﬁveﬁpmﬁﬁalply el Oiompwndseiescrtbed irethe Fleinss, 3 uich
as, cornstarch, cal cium phosphate, calciumsulfate, calcium stearate,
nagnesiun1stearate, stearic acid, glyceryl nono- and distearate,
sorbitol, mannitol, gelatin, natural or synthetic guns, such as

9




WD 2007/ 041053PCT/ US2006/ 037198 A phar naceuti cal conposition or

tabl et as described herein, wherein the binder is selected from

st ar ches; wekburloeawes and derivatives thereof, e.g., m aauuszsisatiipne
cel l ul ose, hydroxypropyl cellul ose, hydroxyl ethyl cellul ose and

hydr oxyl propyl met hyl cel | ul ose; sucrose, dextrose; corn syrup;

pol ysacchari des; and gelatin A pharmaceutical conposition or tablet
as described herein, wherein the binder is selected fromcellul oses
and derivatives thereof preferably a hydroxypropyl cellul ose (HPC).
The her elwreeeegnplpav rﬁrmslﬂoesar@ﬂvs%bgﬁ . mﬁﬁs
for the ﬁ LV i.nhi for mlﬁggﬁégnzéx@?g?gﬁtgc H WEQIWB

A phar ma %%WB@S s‘} ?Waﬁﬂ p%f?"ﬂ‘@%ﬂ lﬁ'écﬁ“H%?F‘é?%gww @1‘3545‘§°9Vﬁ olidieest tbr m
of a uni tamimglehrbmnﬂhegmeam;noécyq@mma‘sot-auo xtsae@crwthié!zm"@f L—threo-

phar mace e f bl ets

i rectty RUSRSAGRAE, B IERHETo 0 SRBRNG ualPaatopr kS ERRe o
further, %hﬁiﬂﬁdﬂﬁ@ﬁetyl-z banpr @3pyrtoliting end plenmeanidenl rsitsathérabl et or

phar maceut i cal conposition conprising as active ingredients, i)

bet ween (-3petigly3seipwed Hatlviddl-cyampyddingod) apinst emwbmgnobeqamérﬁse cEanpo
20% or 1. r@rrbl@in%Q%ﬁIFocﬁloEE’é’(dW?Qé)hbﬂbma preferably vildagliptin or a
phar maceutically acceptable salt thereof, ii) between 65 to 98.5%

pr ef er abl W. bet ween 80 to 98. 5% of metfornin or a pharmaceutical ly
accept abl e\\sal tothereof, and wherein netformn is in the form of

granul es c ITpI’IHI ng between 25% of a binder (1 to 25% of the -
IN @_qbtmasi s), or the herein described

wei ght of
hi gh | oad\ta Iet or hi gh dru d pharmaceutical conposition

conprising-as active ingredients, i) between 0.5 to 35% or between
1.5 to 35% prefer bet ween 0.5 to 20%or 1.5 to 20% of a DPP-1V
i nhi bi toPSp?ﬁ'@V@e&BWVyQFPPB%WP@PT n or a pharnaceutically accept abI e

salt there en 65 to 98, 5% referabl bet ween 80
o6 5% of MATEHHERVOPoET SRS IClab L BEne sy A HES ST S T hehTetia ang

wherein mefformnis in t form of granules conprising between 'I to
25% of a bi nder (1 to 250 f the weight of the granule on a dry

wei ght basi s WO 20077/ 053PCT/ U820061037198 A tablet or

phar maceyj,_c OSI |o s described herein wherein the granul es
conprise be ti('opief erably between 3 and 13% between 4.9
and 12% or e en 7 5 an 0.5% or between 7.5 and 17.5% or between

12.5 and 17.5% by weight on a dry wei ght basis of a pharnaceutically

accept ablagd bitRidelisolecyl %ﬂéz%ﬁdlﬁbr c@ﬂﬁémcb%ls!é bé\d’é}dlrfgotﬂ W@dlédrlﬁ’g? F’%§198 as

descrlbed he ei n wh in the binder 1s selec

starches? F%F%%Vgg “@#}g‘wdegﬂ% %@@S‘f'Wé‘ %&(BW%”eth%%HSBWWTQW fne

ﬁeld | ul ols@hel’lwalﬁm(}wﬂr@@jsbqmﬁdhh@daﬂﬁ:ﬁamm(érnﬂm{[ﬁe(tahl)l'lorr%ﬂ"ly|)12|-|§§lﬁ1t®ﬂﬂphenyi~
r ox r cro

p)cl)l ysagcﬁaér%lgﬁ h@féﬁq&{qwgﬁﬁ&&aﬁe ag?i © ‘?fuogla IRE0Y F%sglp?%mf%@étfcﬂ on

as descrlsbl&ﬁhﬁépfel n V\/nerel n the V\/nerel n the binder is selected from

cel l ul oses._and derivatives thereof, @E@ ef erably hydroxypropyl cell ul ose
(HPC) . THEPHZ? and\LAT 2 mrithe yppy eesTeiresheeransendsatidere spreditalyadincipsedint ai n

at | eatst E&aapsebwfmeafem dnd E@(ﬁﬁ)ﬁ@%T@'V@O@BﬁBHM’I‘aPéspenﬁﬁglyltﬂ%r[ﬂ*t P-1vV

conventi gn eutjca acce | east one,

oo o1 SRR R anGR) b ¥atioRianthet 1t BEbRIE: AR BagcRibed

L or nul at 6328 amd1L/®l§23t7' lvan be forenkicdrzaldesdvibad en ;sala)gwhd S0 DB/19998 orin \A{O
isinte S r r

the Tor sORReR4 e Breen W BioRel b LnE Sl e LASBS LB asiPer iy

17.5 or L@o@r@wan@/@wcat@n@m 6YPOR7dry wei ght basis of a

pharmaceutical | y acceptabl e exci pient including the binder.
Especially preferred are orally active PP—IV inhibitors.
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A tabl et or pharmaceutical conposition as described herein conprising
between 1 and 12% preferably between 2.9 and 11% or between 6.5 and
9. 5% or bevoeer/o7i08 and 17.5% or between 12.5 and 17. 5%chyusaaicgbitioon
a dry wei ght basis of a pharmaceutically acceptabl e bi nder and
optionally between 0.1 and 10% by wei ght on a dry wei ght basis of .a
further pharmaceutically acceptabl e excipient (one, two or nore) e.g.
between 0. 1% to 2% by wei ght of the conposition/tablet of a |ubricant
(e.g. magnesium stearate). Preferably, the granul es conprise between
3 and 13%n kel ¥ien rﬁcm%ﬁaa%’w od?u m#gﬁ en
S e ong 1y or beﬂa (g a']ﬂ 15 th %rbtﬁeﬁﬁ%{:poguéf%gﬂéwgﬁénge
basis of B2PR ﬁBEéHHJ? A 9”5&'??9‘:&%%13@-'% Mé}ham}gcpmgabmemratzons and the

phar mac eudlaivabrectmmgydndonmnatas incetae pidaed ab%fcﬁ!adih K/QBRFdNSE BAhOREMREN 50

to 98% bl t 80 to 98% bet
88 to %6‘%‘%y ﬁ/%d% "E%ﬁ%ﬁ reﬁl?r'\thgé@ﬁ%oﬁ%sys gf Wgtgtnl ve |(r)19r edi gi\tse neen
wherein the a@kipE. l’\/’]ﬁﬂr&@?@&ﬁ g&sﬁ% Jeyof?cﬁ% gﬁ,ecﬁd %e'furlcgog Elfnn and

mefformn, or I n each casea euttcal
t her eof . P AW%P@E'IFBO?CCE%P*M@'@@W&% Sﬁarmﬁysbﬂ Qombmé witb o€ pbreadreher ein

conpri si Maaﬁade&mﬁally é&’t@ptﬁg@bﬁﬂn@ﬂ%aa'nd,mb%m Heiof HoteVot %N&E&% her ei n

exci pi ent, A tabl aicg R‘h gaa!ﬁtlca 05|t|on as scr|
. wher ei P EHECEHIRR FURENS RGP @@Eﬁr‘?(ﬁ%ﬂtﬁ’ Va@@e;ﬁ‘f%'brl ip thedeimpeidalietean be
fillers, dapsides; sapmets,dhtd. uepérsntedalgbﬁlgcamta‘&endiisﬁl iNtROo AR bEsteslinglcizgRnt S.

Cabl et - argriater sicienBofh, SN ER BFSToR bbPBleE o braRamedty
tabl et s. CA”‘{G@B‘P"@ m§RNHhar maceuti cal conposition as described herein
conpri sing atl_ Eﬁé one additional pharmaceutically acceptable

exci pi ent  whilB®PPE-TY hihiipr camrounds eg.dhess| of fasaiadlrend theik coresmnding

bet ween @hé:%aceutﬁ%ybaccmalgéhcuaéddlm éémlﬂelf@f%uraﬁéhslhto@n?érﬁ raﬂ9|b|y
et tabl et or

bet t

b G b B AL oL G
to 5% preé‘ﬁféwaEﬂFyreb‘@”lg/@edltlm51memﬂt@ﬂ’/mo®PFEH\Bmhmitloﬁ,%udﬁ comRgIRRishsiMunit

st ear at e.qgodadedBnPhndPuch RaHPRARHL b&rﬁﬂrss 92\5291% rIﬂéc%Q:uct% a%?cec?&'éblg%gmgp rein

, Wherein the lubricant Is magnesiums

phar maceut i ca@he DQP})‘G%HU]t@Wb@’ﬁJOd@:&CJ dﬂ Mef&’?fo%hﬂa I‘}"‘?ﬁ:’llﬁflf‘l@) thiie JFBELd fm n
granul es ey brodu t granul t|on w th the binde A

tabl et or pHariaee ﬁﬁ?rsgfyén&?ﬁﬂb fr“t“? SoReY ‘?B@H'“ﬁ’@r?ﬂ I e”@ﬁ@ﬁ@f‘?ﬁ”f he
mef f or mi Rutgriamiuleas, 868, praferailpdodyy; anedgegieamith &ialFOﬂlaM@r’ﬁer\/\abel’n @terdic
sol vent e i an i SO ol
thyl acornt neapyeTieals Rhialunt pactdaithe i3 Birafe o) SRRARHS
phar mac e GROHA of B33WPHA" as descri bed herein, wherein the netfornin
granul es are produced ranul ation. Melt granul ation processes
are descri bell YR Nargr %ﬁﬂ%d’é{‘ﬂ?w& -Mithe TRP “*‘F!@Flbg‘%flcﬁmé%ﬂdﬁﬁ%ﬁ’ose of

(ng 8 2 |) q géj'rmulé (Rearideteir d:dh@ﬂpdiﬂm@@hﬁrﬁﬁlcetﬁtfcal@%&&ﬂ&ﬂéléél@ Qﬂc?itﬂ?l?a%ﬁé Ghe
evi rtic ro
Breit enbac‘%m}f}e?ﬂng%? ﬁﬁq‘ﬁ%we% & (S%,VFRF%E;Q} Eh”f’ O'Hr% % #{?e?%?"e and f'nd'ngs

t echnol od\ihe lieiptupdbin edrasiaddhat die Pmpomdseltdossd herdinBirepdedulieibeut i cs
54 (2002}redifhénildk fond@inl, dueR S5 ROK- ﬁg@ﬂ Jé?%ﬁd(?nhg\a@feg I%\%\Ethg %?tﬁnt:sAolge%l%l et

or phar rrafeuu cal co OSI tion as escr
vi | dagl i BY9SFAf tEanspiaatation and celskoninpsiparoragioudn seditanabrssd on\ﬂ@ roles of

2007/ 041@58%11&53@51%9%3&19& ALp.akheisLer, faﬁa mélr%gé&réu@ﬁwﬁ!?éﬁﬁ'nbed
her ei n, i nhibito ptin,

represe nm% @ke%'ﬁ <P Q\ngé[dc#‘%%[a/% ‘Eﬂmpﬁé?‘i{/%% °fe§ h?”&‘”ﬁ@/ﬁﬁf “]?‘Pf exampevie
i ngr edi. eptodute esedaticnorBRRolyNG éffebi, bi ﬁocuttertuawbé%ﬂﬂgf&a&a&aﬁbhcﬁéhaﬂées and

h b I I
o e TR VRN e 8 e BRI SR e iEafe im0

nost preferably 80% even nore preferably 90% of vil dagl iptin has a
11



A pharmaceutical conposition as described herein, wherein the

formul ation represents one of the layers of a bilayer or trilayer

tabl et. A YWPaEHFWE bi | ayer tablet according to the i nBRITVGSSH6RBTIPRI
contain a first layer conprising a formulation of the invention and a
further nmefformn or glitazone (e.g. pioglitazone or rosiglitazone or
in any case a pharmaceutical salt thereof) fornulation as a second
layer. A formulation according to the invention conprising a further
active ingredient which is a glitazone e.g. pioglitazone or

rosigli t amwa@on Qdr irptRe Itr@&H‘lehfbe:@ﬁdaﬁin@}@QﬂB@ﬁ: tlﬁél ﬁbct;@seffbag wﬁ%é!g fﬁavlﬂew eas,
e.g., ur i ry i nsulinotropic sulfonylurea
receptor |§ gE %ﬁ%ﬁ' 9%\5%Pd?NA H'Yes, e. g., nateglinide and .

| d b ised i h
orTor o e SPedRER S a0 ineihe- ﬁﬂ%‘**gﬁ‘ﬁ‘%ﬁmﬁé‘%ﬁ% S AR
bi nder + %8r fgreppendn@Phasnacsitidaliy dnseptable 37id ddditoresstis timpoge eark imkuliry er
or trilayRgpdmbicin or@@ﬁ&b@cﬂ&@nde%n%%fo?@%r@&s%‘ﬂfl‘i“ %ti{n?némﬁsulfn-

i nvention regresent one |ayer and [tazone e.g. pioglitazone,
rosi gl i t a3BSY dgbRPoMGilyPeas, is present in a second |ayer.

Addi tional c har maceytical ly acce exci pi en
| east one, e?@-‘. %”%@?'{%BFO%P%%L@? B?Hegfﬁ@'&'sc)owaﬁ"%mf ?%WH'PI"))A% Baéra%’ o
t he her eithisdesotidnizee hygostapiat pmaesntssteb:lntasrdb%&ﬁwscwaahbﬁmadrentlgll | uent s,

di t f bl
the. for mihiFeoit Corsbil Rl e R BT AAEE RS RIRL “a'h PG 55 L)
wei ght  orPeaaFonAPgble obb@gscampresss intoreitana tabists Wi ait aepbiabledr vitro
exci pi; entdléd&@k:b&db@ﬂe%h@ F&m%ﬂlt*]eﬁhe Qétﬂg%re%fe%%e Mabief hiPod Wihod 4 N

et ween I8 fesBo S apal s g TBACEBROO S =806 o5 ekt SOiRBR o
phar maceutlesalThgy a!ecpmtuaé]:l I8y damipréssRntor camedcasrabi afoMgaRa icoiffhifihg &t e.
The abov c‘ﬂ@egﬁ%et?@ﬁk a%ﬂ@@ﬁsﬂ-. Ekééﬂént% %‘Q?c?é)dﬂrtgra'ids i tfgegpel’%\%gélggﬁ aﬁd_foira@rogﬁawe

selected frommcrocrysta 0Se suc
| act ose. Rreperlfe %tf@%@ﬁucbpﬁﬁbie@mabbe tdntedr @fupcantrsbandaara made from powdered,

phar mcewmlrbynaa@wtm¥ ﬁwa?'lrﬁddaé%glr &l@ﬁiiﬁ@?@"ém@érsl ®éskg r@ﬁl@ lubricants,
disintegrants is al so covered

di si nt egr xture o

In the gr@rg]@ﬂ% a’&glﬂmaé‘é{ﬁ?%ﬁﬁ ‘f%g’a'?féf E?“?é%%“és Fﬁ?da?r?)ﬂaﬁ'i"@éé’ﬁ?qf@a@ fajthe
accept ablfendtiobtheg patforne &os etdmpie aslid4rm endy bbb S@RtimpRVEtHeIdWVRf pbwdsrd.
2 or 31 Llipér*dq#{?]te@ BE‘Tr%aﬁ‘f&%%&Q did Preferred DPP-IV inhibitor is

LAF237, preferre are m crocrystal | ine cellul ose or |actose

or pr ef er abl YhareGRIBEAROD S d (B GF R ss§|r?cje tl‘aenﬁhé)fﬁalrt% fh%elg Wty and

| act ose, Rreferred di sintegrant 1s so Ium st preferr
bi nder i $hamaieriy of Bamagsidicyidasrse f?réﬁlﬁr%mﬁ‘@éedaﬁﬁdaid@ﬁl Waior reegonsHsr eof

) e.g. Hl?ﬁbletqmﬁuian't@éeérdesladeu&w SraRimplisityTRASH AHN 1S ﬁ%@ébﬁpro&&lﬁo@bove
descri beq?t orrru atio ar, It?r ticularly adapted . .for oducti on of
phar mace |C§Fa§°3%fn§p§ E“ c?g 98503 ny? 'g‘f’%ced‘? p?ﬁkﬁ%'egﬂ gﬂ?ﬁ'ﬁ?@%ed
t abl et's, dispehsing "intheaptsamt e:scoaﬂﬂn@rtable@eéfet tevadaesof aymipiBirstionadase of
che of 3F’a?ﬂn%@%ﬁ%ﬁEﬁhﬂﬁ%‘ﬂ%ﬁy@%?ﬁ*@%Ja[ PR RO Al 0,
addi t i on&llegd i“ﬁ%’ﬁtaPp?ﬂﬂ@Cﬁr esent invention concerns the use of any
of the above %SCI’I b%§ fornul ati ons, for the manufacture of

phar maceut i cAPPIBSIEIARE plain, Sire prsugar goziest hisested nerphaseed (avarediop pustained-

gr anul at ireiaasediTheg tarciasmpa@sRiaOariow df @lfes gh=pas bad td]'cﬂrs( $émagma? b@lr
ar

roller c (o] ovie fornu are arti

usef ul %%%dp%&ﬁgtofgﬁsog‘fed "b%'reé’i’jgc %P%ﬁﬁ”ﬁa@é 8 WBREPE or

di rect c@irq;plé%d;iedvaﬁt&bré@tgl orltnplmapphcaﬂoar Stehite tablbisets narbizit msed fovi t h

the above,dess l'sglﬁﬁioricsoornﬂ%r%bfgﬁ'tﬁtlon%égat}{% sigoW friability problens,

very goo reaking strength, "I nproved nmanu ACt ur | ng robust ness,

optimal tablet thickness to tablet weight ratios (direct corrpressed
12



The present invention concerns a pharnaceutical fornulation or a
conpressed tabl et as described herein, wherein the dispersion
cont ai ns pAPRIYGIESEonpri sing DPP-1V inhibitor preferdSiIHURZMBAINAIE | n
free formor in acid addition salt form and wherein at |east 60%
preferably 80% and nost preferably 90% of the particle size
distribution in the tablet is greater than 10 pm The term "wherein
nmetformn is in the formof granules" neans that the DPP-1V inhibitor
is not present in the granules containing netformn. The term

"wher ei n at Ilneasmtioﬁ(i&/dherzrcﬁ\fﬁraﬂi&r s&@%a@ﬂédneﬁi@sfébiﬁfs%é%ﬁ Rtath LAMENRaNs

at | east S % a rmst | east
500 “ne e eRHERRARH & SlpiBR® Tnd el P oB5sen Rirusing 4 e s bRaPRL
pr ef er abliy thesital ’tﬁﬁainsThamrlhBa!sIOWBMan@lﬁcﬁsatﬂng, Bitdérelbiicadbérdafidarmost

pref er abl gyat %ﬂg{ﬁ%ﬁfs w‘}'ﬁ‘t%@a%u}egblﬁafial L «L:raérastt Qsetogﬁ?efﬁ’b{ﬁtefj 'téb‘(é?” e co?onﬁg ageenrtsns

a pharmaceut i n’g\é escC
herei n, #nerflavers iee ﬂ@@p&éﬁ%@‘ftﬁﬁ”ed@bi@‘fa{ jthpitrextipicats nmh@mgsandg DPP- | V

i nhi bi t orpharedRLFIR KgledErRR Candibd BRG - %rﬁbr@ése'drht@%bﬁt@dﬂlél's §rﬂ+ bue
form an’cjD erei ﬁ t'%‘i gst 25% referab % and nosSt era
45% of t a?°t°r E3NE PR YLRTPP wﬁm’hdf 9r°e Tvatsﬁ@vt ew"%% ws@ﬁd@bmtao

150 um lformailaties énichpartigoet imendnd dofripseskion eﬁéraﬁa'lsﬁ@é’lﬁﬂﬁél fatkrial being

phar mace r A ssed table descri bed, herein
wher ei n ;*%%ggsgéée)résq‘%%w Shi eégll 'ﬁegmégﬁ?‘{tﬁ joxgr B@ﬁﬁ?t %e*ﬁb?“cih\? “&hi bi t or
prefer ablwaﬂ_uiﬂil%?slugerﬁlgfﬁpé@ frgngrsrherdnivatior @rcadothiilzam salt form and

wher ei n; |)at | east 60% preferably 80% and nost preferably 90% of
the particl e dpranigiats Wpigilliageed ta Praventthptabletingmptegals fraarstiddm tam

prefer ablmnhﬁsy\mmnmi@frfbﬁbn?cﬁlﬂnglféblef'&d cdINCANLCABWIS reRbydi BNt abl et i's

 maent ot Sl Bhel R B 8 R Ro e oo bR s e

t abl et asﬂlﬁémdtmeShelfy@lfHbouhh%rimwelgﬁhe di spersion contains particles
conpri si DPP-1V inhibitor preferably LAF237, in free formor in

aci d addufﬁhéeweéléﬂbéeqf@fqﬁwafﬂf@ ofipainisnts inplydethe felawing25% pref erabl y 35%
and nost prefer ainbhacd}ﬁ&(@gabnttm aﬂaxl%tr&rlgetaabt%% B Fabb QHBWHmh.%sé
tablet is between 50 to i1) the water content of the tabl et
is less than 109%'&fter 1 vveek at 250 and 60% RN. pr the water content
of the tabl et ei Smb&ﬁ&oﬁebﬁé qﬁ@l‘méé foéthe powRedd abtedfC and 60% RH.. WO
2007/ 041053PCT/ Up20 gb[ Preferably the DPPI v particles
especially the U ?) ?P Jigige Qfa{ﬁfhse nmore than 70% of DPPIV

i nhi bitor, nost Guoefflewalbdperties thet traimpBdRoties fIRDOHoE eRBIBNTDI e formula;
preferably nore jhan 98% of DPPIV inhibitor.

o Cohesiveness (to prevent tabiet 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
other excipients will depend on the chemical and physical properties of the drug, behavior of
the mixture during processing and the properties of the final tablets. Preformulation studies
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Preferably the LAF237 particles conprise nore than 70% of LAF237,
nost preferably nore than 90% or 95% and even nore preferably nore
t han 98% O¥ORWF23B(MS3 |t has been discovered that the selPEGVEANGABTIX] e
size distribution of DPPIV inhibitor especially LAF237 were
particularly inportant to provide the best conpaction of the tablets.
The preferred excipients with an adapted particle size distribution
can be picked frome.g. Handbook of Pharmaceutical Excipients (4th
edition), Edited by Raynond C Rowe --- Publisher: Science and
Practi ce. ar@%hé&'d@t&hﬁ‘% tRd o afy ﬂwyskﬁ%@%ﬁat%fﬁdfﬂ%&e&tﬁé &&npdndnt with
controlled stal | i sazion, drying and/or mlIling/sieving (non
limting @98‘#& cigipS descri bed bel ow). Particle size can also be

Tont parti o1 wedr e BB by i bt erd BESSR AR e SRR Y
"Phar mac edeterotie siteshoreofitior h@t pmodzasrfw t2bletRiyd Gedertalho hothRgbt granulation and
H A Li ebegl@ggconjmég ARy sedii E%E%@Etazta%l&hapter 3: SI ZE REDUCTI ON)"

Process t tain t e proper particle size is al so descri bed

in the pat entTh@l@iﬁ} gr‘éﬁtﬁlé@ﬂ hiAa/ R61R4 @uh\éﬁ' &8 dr ﬁwe'cBﬁQﬁlRéﬁ'E@E%r ferein

by reference. h‘é??‘?‘g‘t‘fhde si zes have been studied and 1t has
been di sc‘éW%P%@efj L AR SHEGNT FORRSVE Prapeties (ks tpblgtieg: demagiped consists
provi des ¢ftteehdingssiiggingfihe ingeaar! drpBereBANY, IBritatSh ZAkd BhrivdBbSATI ON

ESTI MATI ON BY ANALYTICAL SIEVING Particle size distribution.is
measur ed usi NdeSieég@naptdnmetbod Phistdio c@mremm pawdenmBpee tntogranpys itaving
llaser diffjaqt [SW aﬁdl I‘%E?Q@Hoﬁ@ﬂ!as 1%" Qﬁﬁ% R Prderdad cbhsist®o fr%!x\%ﬁttﬁﬁ?m ¢

sensi ng zone, structi on, n or mcrosco
are pr oceEﬁWd@ES 'mélsplt%%mﬁn%yfqlwqdy@éw%fva snrra@aatina splgtiongyinder we@vﬁoﬁ@e :
i s one of mikbepoldiesto dﬂiﬂiﬁ@@%n@fﬁtlcﬁi ais idbibhb MehsB QST ScrédheR AirbiidH £s1ib@e

Such s 1T rARdeOB) U oryfe i LB o 6Py PRateeionra o

Phar macopdried'asd paisie) tpolgh acmtli dhe bﬁ?alhlﬁo:é@@@%lud@w@gbng BppowdeThe

United St é}gﬁg ' : : [ ) which
descri bes@ﬂtgIﬁﬁng{.ﬁg{r 00 nga%?'g%mﬁ@ﬁq r?%g'? 'P W’ gﬁatf?ﬁ‘éﬁ?b&&] gsr%@abl e
standards. The me@l ;scwarymwe%uﬁ]c@m éiﬁ]éﬁﬁé aec@hééw%}a;sém&%?drﬁ.al
dosage fo Li eben- nan,

chma
3B Lot S i gRuRs & Ritacics taeBegtiarehbrishibS PR aiipps fobeter e
addi t i onaio timedoo dshesizk @atpedias of mest powdera.oHeat ahtl gtolstod sérsitive dougs cannot
perneati of
measur en‘enrg'tu Iﬁ/qg rﬁaﬁ Hféaﬁrtdr%.'uéuib @&%rz%rulét érq uh% [arg\,\&u%gerac%fﬁréc%g%@aﬁgp% and
froma r omraﬁSﬁfgg §mp@resigyoblpes dH%ttOéFQ?‘alBVQb manhfec’tsﬁum/@stSS Vifgtigiratiuedion hﬂ
the same fidheed kﬂ@ﬂ:@fd r\é@ud@&ﬁé@dﬁﬁ&eésﬁan@p@sw@ pherdReutRaldeRichls, $12R as
sieve which re e particles to a collecting device. Size
anal yses Bi{PcQE n@é ?{’éﬂp ¥Bn of average particle size are performed by
r emoval e distrihution
s o si oS Ededhon f ClaloB ob p) SeGR objek pe s I golydelon kil
Measur eneare comprepseidiireptlydMi®ouhcbbngig thd physlidaband dBeajearbprogertited df the drug.
London, Ukhe 8@ ingleBin reﬁre@@é yr&sﬂ e&&blénts EQd ?tﬁerpa‘i&ﬁQ? sﬁl‘ﬁt%ﬂc@g slibh

the art, the size neasurement t hus of conven
char act eras @ Mﬁ@ranédﬂhné?ﬁf afst bl?ﬂ?@dﬂra%tvm s@@'@éer@a@uhé@w@amﬂp@@fg@son

dryi ng neidi@re beihg K@mbregée%iqmliam hods MBé 6HmRing waE bhlidaewW b @bbadsint 0

t he person skilled i,n the ar ter content can be neasured by
| 0ss on a‘?fg?rﬁﬁpwa?ha?%ﬁ?%?'&?f%p  IFRASR YT Sase l%Famil?‘i’@‘v\ﬁ"Fa%lnd
descr i bedscientitté beliard thatithe nassinemin afich anddrighitdodddeb ena sdrmylatiechudi ek

(J. A De I 1 Str Handb e n_19 o ,

ew Yor k- CgalRokiEs’ wRTGN. 1opree B8RP 2 en s BYthe

publ i cat i w¥inWSPiNFsq Dedieved thkfi nediondied bleinbiog of s kibtiiGinFeitita greduBtiengcan

Adm ni stration (FDA) enforceable standards ((2004 USP - Chapter 921).
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i )between O and 45 mnutes 90 to 99.5 % of LAF237 is rel eased, and
Ii)between 10 and 45 mnutes 70 to 99% of netformn is released. The
Paddl e netwodoazo4measure the drug dissolution rate (% GCTrEheass)od s
used with 1000m of 0.01N HCl. Such nethods are well known and
described in the art such as in any analytical chem stry text book or
by the United State Pharmacopeia' s (USP) publication USP-NF (2004-
Chapter 711) which describes the US Food and Drug Adm ni stration
(FDA) enforceabl e standards. The invention also provides a process

for prepanhiaga@ aﬁ&ﬁh%ﬁ@éﬁérﬁ@fisﬁtéﬁréﬂ%%HeQ& tﬁ@ %ﬁklﬁé f?:\gle% x?eés\é
i nhi bi tor pref er?‘{%ﬁ AF2 Bhar maceut | cal her eo

met f or mi PG Ve StrbleeyRaraRTS Cxtche BIRpPRYES; o e ranle
i ) gr anul adridrgdures fabletrhardesd onstbdnathedt thé'ﬁodprésﬁgd EHbRA UF @ $hes@ lﬂéa%brﬁlé Agh-

oy BB BIRES i bl ROl b BEb g forme
metfor M N andnbRevddbE Dy aitetd cHiidsdAhchiad uh gﬂ%ﬁfsmen% b r%gﬁa%mrmgn

stearate is blen ture I ned on’ st
i nvent i orP'@sdRyopEdiedds evepll peesss invives vejshino g pw%&ﬁm@man@m

t abl et CQ@SﬁTp'réa’sﬁS t%ngﬂasé dost; Pl of PE&TRE aRisturk AfrRR/pRicle dissociation
phar maceut | chSE%ag $| t hereof and netformn or phar maceut I cal salts

t her eof , 'tges i)granul ating nmetform n and a bi nder,

f d
the DPp1y | Eheg C%r%%‘eae TR B e B B e
gr anul es WAt &y granglatien me%nﬁmb&mdset di@uick paeessingwibie and cost advantages.
2007/ 041%@/ H%@Qc%ﬂ@gﬁogﬁs bé’l.)alhﬁﬂﬁ Le‘arf@ Hlo¥e Qﬂtjaﬂ s'\ﬁ%ﬂi: the- dg.tsq or acwe

magneswm st ?te I's. blended wt e mxture tal ned on

V) conpr &3P fj“ ﬁ%P'PYé§a'I YerRGtenplics seqused By fam a*aﬁr@ﬁ@ewh?ﬁ"u ﬁFQePER?%Q'ée*S

form Théowessiibid srandrk eRépibrits hidst dien b@ h%ﬁﬁe@wﬂi@fhb%bﬁ\ﬂgng@@&?&ﬁ before

capabl e %e 9 ?ecpgorﬁ;pre rlo%sn%—:%god canobe us.eaé1 smce many ingredients do not have the
necessary properties. Since each excipient added to the formulation increases the tablet
size of the final product, manufacturers are often limited to using the direct-compression

method in formulations containing a low dose of the active ingredient per compressed tablet.

A solid dosage form containing a high-dose drug, i.e., the drug itself comprises a
substantial portion of the total compressed tablet weight, could only be directly compressed if
the drug itself has sufficient physical characteristics, e.g., cohesiveness, for the ingredients
to be directly compressed and if the drug is properly formulated.

For an example, the DPP-IV inhibitor e.g. those of formula ;(I) is considered a high-
dose drug. Most tablet formulations include a range of 70-85% by weight of DPP-1V inhibitor
per tablet. This high-dose drug, combined with its rather poor physical characteristics for
dErect compression, has not permitted direct compression as a method to prepare the final
tablet. In addition, the active ingredients have poor stability in presence of water, another
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.
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The final noisture |evel of the granulation after drying (LOD) can

al so be critical in obtaining adequate conpaction properties and fl ow
of the Metworai7re4wwes granulation (if LODis to | ow t he rEOMRGIGI08T198
properties and tablet friability are poor, while if the LODis to

hi gh the granul ation will cause significant picking and/or- will begin
to formaggregates and restrict powder flow). The proposed target LOD
is -2%(range of 0.5 to 3.5 preferably a range of 1.5 to 2.4%.
Therefore, in a preferred enbodi nent during step ii) the granules are

dried to e dekdnobs fmer5bmaer%%fhéeé@fp@ems\he@&e&n%e?g.%r(mat{dn@esém%th@f‘
Dry| ng (rret i n USP) Pr&ﬁera e ranul ati on of St&ﬂf‘%

ho
is a wet F“é{ngf%rtc{WBEt C8P“P5FSE’€T‘P'”§‘? PIogP? RPetanagnyBeas ose
have beerﬁasb&éphysdallp?opﬁteﬁ@fmemamd t he bi nder are granul ated by nelt
granul ation (step i)). The obtained final fornulations or tablets
exhi bit the Hisseiatheedwanisdges oty dinechgerapressipn, ‘aud:rasveﬂcbﬁp:ﬂmmg tirew

friabilitang ﬁﬂoﬁeﬁﬁmkh%wuhélymﬂi Eﬁg‘@l'%WtO %{ %ledbg%gef S i @

preferred as ect, nmetform n and e bl enhd
i s passed®BHiaERI %”@S&f?ftﬁ%%ver@fecmntpr@ﬁsaﬁ@p@ausewet weayietionthey a grenter

ext ruder dhan&edf o@érc@ﬁh@@ﬁﬁprbﬂl@m@%s&%@éd@nth%e %ﬁﬂaﬁb@éﬂﬁﬁs 3\9@n&ét3r
ression step

bet ween 170 zone

V), is a 'E'ﬁ’r?%%'ﬁs E‘%ﬁ% °é'§5‘g{59{‘ g&‘ﬁﬁ{%‘”‘iﬂs er’aégl F%/f‘%thf’lr fyeang i) or -
iv). In fcwhew@rpremnwmmeﬁss:ytbhmamm\mcemmwmedowged@r&ses can
conprise: -A step i) in order that at the end of step ii) nmefformn

is in the forht&PPURENYI Ve geaprigtiors¢amparssitiodicest tompregsion ip basedtonet lpagt

t g(yzogﬁ)ef\r;\tgﬁe@ féamn‘fagtégt Fl“ig.ﬁr\vel gFé?au\%gce/ﬁnptgﬁéés thé ﬁ{a?err@m%ura Qgﬁpﬁgéeégsmﬁ%%ﬂer _
9 . Yo .

15 ot or TGP RS iy P GoStat GHAroRlIRLE g SupeteRRS. TS Uit o

]E)ha[ rr:aceu‘tyI:iltcaf,ihllicye>a:c;::dmtstraifﬂ»{ee ifhe fudfate of the b\,tcﬁcfphbblc WReredre h?droﬂ)%fﬁ%sietd%lﬁg
urt her c e.excipiten C or a

di si nt egg{ﬁt@gﬁ% c# 8%‘5 gluf[?‘ci% e&ggigf} urSe ctond g e %qnéeﬁg gagrrﬁﬁyec? él? %::Tlg g?shei@e

further geratiggeesigliydmpioyedeiepetabbmiatinn beiaviensl| o thalgrandes ysepihvemetsin

nor et hanh28hdsRb e 8ldrg | %y,ttﬁ‘@@e a§c/ﬁ & drﬂ&?@f@n YRiHts 19Pvc§deq{ y

wei ght. basi s of the granul e wei ght. step 111)" whereln east one

further phar sagegationabliy ba eqRpinasl RPN vith Hifsat cc&htﬁbssaﬁ ahe Istze @Rd sifiped
di si ntegrg er coating

step is ap % 'é%s ?o%rﬁ@g%éS%F?Tmﬂatt%é%or’%o&séag5'&""@?@!238Iﬂg?")gﬁ‘%%ﬂe"

conpr ess éfansiatiens preesso Jhisonbedaysaiwhets drp salit it @Bt grnuited e dirgieaiglugs”
<0. 5% pr 'pﬂﬁrcfeg tdgRiMeR lso #RR e Bga bR lﬁﬁ%p |ﬂa ahfiy bitor is LAF237,

preferr.ed diluents are mcrocrysta ne ce ose or | actose or

preferably aA@ﬂi’dﬁé RahiifpPor@int Sn6irR6f Méﬁf&dnlnl m@seﬁ{e#nltmé @ﬁﬁu@trb@lfok fifet gse
rererre

preferred d| rant sodi,um st ar ¢ col ate d

| ubri cant'nveg B"ﬁ%&eﬁ’ﬁfj §6%P§r°gtﬂ@ regifng,t g’%t%?f"?‘?’)“@" for aueaRy &lep i s

pr Sf e ][ ablagminigilatiedtotapatibng, dowelldscfor anedsp tablet fianudetitingdbrogkst wiich hteeget
rid of a . 4 3),.a,si.e

pref er ablréy kgeg% Iﬁergé%%{JA%g@%%%q% fgﬁueeth%ts? ((] %j P 6het H%USﬁg{qr%ercﬁpzﬁues
granul es.@fR ﬁma@@u’s@al fermsisdipewhich Wi ellgy weeufactiniedn praparedigredase DPP-
capsul e GOHRbItS i rﬁéii%rrﬁ:ﬁ%ﬁbﬂ%th@@tg (MGG Fo%bqt hﬁéh[gﬁ%@&?bbwns

The final,  product 5 g formo capsul es or the
like by ’taw??g“%tfﬂﬁ blefa &P\'Et t&rﬂ*ﬁ@@ Aihge serel Etﬁqddﬁqwaﬁnﬁsewtp preferably
a fimited number and amount of pharmaceutical excipients to reduce the size of the tablet.
It is an object of the invention to provide a formulation comprising a DPP-IV inhibitor
and metformin in the form of a free-flowing, cohesive tableting powder, capable of being
easily granulated or compressed into a tablet,
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A tabl et obtained by one of the herein described process which has a
har dness conpri sed between 14 kp and 30 kp at a conpression force of
15 kN, andvoroeaofrsability between 0.5% and 0. 18% at a PCaONER@SH3IB
force of 15 to 20 kN,. Most preferably the DPP-1V inhibitor for the
herei n descri bed fornul ati ons, conpressed tablets or processes is-
selected from 1-{2-[(5-cyanopyridin-2-yl) am no] ethylam no).
acetyl-2 (S)- cyano-pyrrolidine dihydrochloride,
(S)-1-[(3-hydroxy-1-adamantyl)ani no] acetyl-2-cyanopyrrolidine,
L-threo-isol @Mé?éflfurih@f' él:?;&lt bﬂh@%ve%n9§%Tdé§ﬁ%ﬁﬁhug§5@ %Etgﬁﬁ%nlt d5 sage

(am nonet hly - 2-1 sobut hyl- 1- oxo- 4- ro- 6-1 soc1 | neca
r boxani ddo&h mprising & DPP-IV inhibitor and metformm having an acceptable dissolution proﬁle

(am nonetdewe)l-agabﬁdpbiﬂidﬂébre%s I@hﬁa?dﬁesé ﬁﬂélﬂhﬂ-ar?d [@mbﬁéd&@m@mpﬁiﬂgmsw;%ls]aox
K/Lgtc e;?gcpg?%ag E@mf%éét;%ﬁ,&nﬁ %nél ﬁﬁu a%eﬁy cg%eagcq\?eciﬁg}e{il%ﬁts in t% Eett her eof

143- hyd | |
(LAF%,J??‘MW@‘@% SR ARFhL P L ORE e ©
dosage ofdegmy at1011[C(f M%Ywﬂvedleﬁd@rmdﬁfwamrm@bemyMﬂn the applicant has

cyano- py rdéoéIbﬁﬂdrhefo(rﬁdlét@ﬁ%lﬁpéétéaed' éccuB?éﬁtfs?élﬁp&! d re%?&dﬁ’ﬁﬁé%spog &?&@s&@@ -

daily, nobst re er % bet ween

to 100 mVQ Meygfaﬁ# %ff Weoadeéi%ﬂﬁi?'agoeﬁ pfaaw?ﬁ taP'aqs cofb SaEess @aé'sty as@
35, 45, 5Sth ibprovéDstabiiy 0f8he a@Re ingfedldd bobwithldiey ZE9pkiugadddon of the
active ingredient may occur up to three tinmes a day, preferably one
or two tiMaflornmindafypically praduned ywhivehgreanative prossss métt = lkigh deig load and is
formul at i@BwRto bd'Gerl 'Ei}fﬁcrﬂlh It@BrdcBsd hlgollep Ecﬂ%&rcti@n rellé%' I&o%r{p'b%%kb&g Bbe

well known in the art and describ [T cations |taz nes
under deW¥Edp ﬁ%?ftcogrpécfmzza%e(f@tereﬁlé%yorpwag%ompmw 209t repgramensled

| i censed fbrosuvk migh) dmga@eel fbrraulatMes: Frﬁfar (:war‘és&m.m{ﬁlan@wretqﬁéwy bieCieogAd

t20 %ﬁ“é) ri);}.?%sg Sﬁdegé]n wSeQéL a dltﬁéjranQarrT %m% gé?é dursn(éemes gez\:reliopmenf’j1 ' er glzallgnges

54[ 4- ( 2- GMﬁmreas fiiewely pet hoxy) pheny1] - net hyl | t hi azol i di ne- 2, 4-di on
e (pioglitaz EPO

5. 1747 (2 nET i Jr MRReDR: ok o IS AHe ATy,

t hi azol i di nego? (bngggm'gajfmeey glitazone, EP 0 306 228 Al),
5-{[4-((3,4-cli hydro 6- hydroxy2, 5, 7, 8-t etranet hyl - 2H- 1- benzopyr an- 2-y
1) met hoxy) -iBetdng et mvtﬁvtlopmcaz@amcﬂmn@wze i kovonte betdetripientahindod. EP O
139 421) _ (S)-((3, 4-di hydro-2-(phenyl -met hyl ) - 2H 1- benzopyr an- 6-

yOret hyl This Hees if an Hamet need taoprevide dighsticastisnis witira cormpsseg Salist) |
5-(2, 4- dlc@mpﬁéhgatiéwvééii 25 ﬁrd 100 mg of wiaghgtm and up to 1000 mg of metformin with an

B{B(r;g;gih)a%ep;%%}aélgt size, goo !eu];tletuporg}g)e fes g a. -ha%%ezs Pnag?ty ang gablllty o%t7h’e P

(2-f | vor echenmyrédenty.napht hal en- 2-yl met hyl ] t hi azol i di ne- 2, 4-di one
(MCC555, EP 0 604 983 81),

5-{[ 4- (3Jt(i%a frsthay ebigct pﬁéﬁwvemwo%azmwly&)aiableimtmyagafph'enw;bﬂﬂmtmyI | -
t hi azol i @P‘F’elvanlﬂbltoghr%"'ﬁet@d?ﬁ’ﬁfrghé&l@&ﬂgh dfed. I&d?ir?’%rd%]?’i%)rggl%ce tfcfssze of the

5- (2- napht hg/ ?\ g hi azol i dine- i one (AY-31
4,997, 94éa)bl t wherein thé active ingredients remain stabe

5{[4(1 - | 1 henyl i net h hi azol i di ne- 2, 4-di o

ne (cigl |ltt'%§g¥54@?r 029%¥3ré%)0n39 é')ol‘"ﬁe EQ\E/CPF fgégrﬁgﬂg\glacaw%}at@nar tablet

speci f i cabiprisiigse DBB 4 inhibitbrhend dastioreint o ic artyeshse B shit #eket.s beyond each

substance, in each case in particular in the conpound clains and the

final pr oducTke pEset vensiok iprayides arfpimedation bemyisingeddPRAN nbibitwfanti he

final pragge RO r re

her eby i ncor Fr@? g&ﬂﬁ@ﬁ?ﬁ t he *6? ggg%ét? %QF'?EE%n%@& gﬁt‘ﬁ%{e% )

t hese publications. The preparation of DRF2189 and of

54[ 4- (2- (2, 3-di hydr oi ndol- 1- yDet hoxy) phenyl i net hyl }-t hi azol i di ne- 2, 4-.
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The present invention also concerns a pharmaceutical unit dosage
form preferably a tablet or capsule, conprising a fornulation of the
I nvent i on,waneth7mn®sei n the active ingredients consist GICT/USpOBO3ITI08
2000 ng of mettormin, preferably 250 to 1000ng of nmetformn ii) 25 to
100 ng of a DPP-4 inhibitor preferably vildagliptin preferably 25 to
50 ng of vildagliptin. The present invention also concerns a

phar maceutical unit dosage form preferably a tablet or capsul e,
conprising a fornulation of the invention, and wherein the active

| ngr edi entg S%édu%ie e, hams’soch&ﬁflerﬁéﬁ%(eﬂé%@&’%@%%&%ﬁ ﬁrgbl'gg of

vi |l dagliptin and f met n an case a ceut | cal .
salt therd¥el U’U%Piﬁ‘igﬂbf vil dagliptin and 500 of rretfor m n,
of V|IdagI| t|n

o 850 g ot HERPOHHS Eogte erelmg Eﬁé@b@n% Fehntains:A ey of nert

t her eof maftkria’téknmmczfs_exmbtdatgl Tpdy mayatnedeldLMHed Eﬁpoﬁ‘f nge tteoror tﬁey Sy ihfthe
20% case © MhaPHALIAGE Whi 6 oo ;m&mﬁé&%s 6|Her% e Hperts, fRAea RS 0 and
vi) 50 ngdlmtegrﬁmtaagcﬂ glptants. Q’i@br%@piﬁgs whichgive physical cheracienistingjo these a

phar ”aceqtnis‘ﬁ@& tabfat éretce%ﬁﬁé’égen%r aMd fla\loéQn R Bfe ¥ Ahg\ﬁ?élé &{?eﬂs ar%m%lﬁfoo

mg of metformn, in an%/%case a pharnmaceut cal
present | FGBIRPIS Gre %ﬂf%ee te® @Hﬁgorafowaﬂwﬁuffsw 2§l corappEtiorLFhagsteristics to
I nvent i orthe whar¥iglibeingabriphsédkt i ve i ngredients consist of;

The preferred formulation of this invention comprises the following: the active
ingredients which are the DPP-IV inhibitor compound and metformin, and a binder.

Examples of pharmaceutically acceptable binders include, but are not limited to,
starches; celluloses and derivatives thereof, e.g., microcrystalline cellulose, hydroxypropyl
celiulose hydroxylethyl cellulose and hydroxylpropylmethyl cellulose; sucrose; dexirose; corn
syrup; polysaccharides; and gelatin. The binder, e.g., may be present in an amount from
about 1% to about 40% by weight of the composmon preferably 1% to 30% or 1% to 25% or
1 % to 20%.

Optionally, one, two, three or more diluents can be added to the formulation of the invention.
Examples of pharmaceutically acceptable fillers and pharmaceuﬂcaliy acceptable diluents
include, but are not limited to, confectioner's sugar, compressible sugar, dextrates, dextrin,
dextrose, lactose, mannitol, microcrystalline cellulose, powdered cellulose, sorbitol, sucrose
and talc. The filler and/or diluent, e.g., may be present in an amount from about 15% to
about 40% by weight of the composition. The preferred diluents include microcrystaliine
cellulose which is manufactured by the controlled hydrolysis of alpha-cellulose, obtained as a
pulp from fibrous plant materials, with dilute mineral acid solutions. Following hydrolysis, the
hydrocellulose is purified by filtration and the aqueous slurry is spray dried to form dry,
porous particles of a broad size distribution. Suitable microcrystalline cellulose will have an
average particle size of from about 20 nm to about 200 nm. Microcrystalline cellulose is
available from several suppliers. Suitable microcrystalfine celiulose includes Avicel PH 101,
Avicel PH 102, Avicel PH 103, Avicel PH 105 and Avicel PH 200, manufactured by FMC
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25 ng of vildagliptin and 250 ng of metformin, or in any case a
pharmaceutical salt thereof, ii)25 ng of vildagliptin and 500 ng of
et f or m n .worown4iasey case a pharmaceutical salt thereofPCTiusegiz83mep of
vildagliptin and 850 ng of nmetformn, or in any case a pharmaceuti cal
salt thereof, iv)25 ng of vildagliptin and 1000 nmg of netformin, or
in any case a pharmaceutical salt thereof, v)50 ng of vildagliptin
and 500 ng of netformn, or in any case a pharmaceutical salt
thereof, vi)50 ng of vildagliptin and 850 ng of netformn, or in any

case a pfmgﬁ%ﬁ_%t g@gié:;llg?ﬂlrsféehéﬂ &thgeo pﬁé&ticevc’@thls invention i ltS Ar\]ncgln%H 11 %20 ghlch of
2007/ 041Q53P [

net f or m ‘T"ﬁa SHyUdaedrep %%Et&l?&r%a?regeéﬁ'&’ﬁ@rf“'é'B‘fryStﬁm Ceﬂijiose Is
met f or mi rpresant in attéidetffomulatibn praaramest CaRPT ALDUNZEW & WREIT70% By REGHtOf 3’:1
bi nder n_a Si s),
biat ween( ﬁo@egg%e%d H}@e\r@ﬁwgr% {}?wee n&#é&lﬂ/ﬁ aawgég%\gef”ggho?’%der ,
c) the compbher prefsredrangabf tem ebers BP%ds abde B2 vEloht. AnoBes dilbedtieen

50%to 9 04
98% bet ;%@é"n@%’fﬁﬁb'ﬁgﬁ%%*ﬁ? TS P SRR PS8 < 2B B etk

wei ght o a"y7NA FReHAN0 HIARNY toforgualinge Tha fctage diresent )thg tgblet
conposi t |f01m1.dfqnbm mrmldnmuﬁmmﬁohsﬁzﬁauﬁs% kcﬁﬂﬁiut £0% b Ol:@ig'h! aRRbar eCdah St

21’50 concarhg o it AR YR el Ségct@%#s} Bodt Ehin o dssbPe

or capsul\ﬂ@lght:orrprl sing a forrrul ation of the invention, and wherein
the active ingredients consist of;

Optionally one, two, three or more disintegrants can be added to the formulation of
the invention. Examples of pharmadeuticaily acceptable disintegrants include, but are not
limited to, starches; clays; celluloses; alginates; gums; cross-linked polymers, e.g., cross-
linked polyvinyl pyrrolidone, cross-linked calcium carboxymethylcellulose and cross-linked
sodium carboxymethylcellulose; soy polysaccharides; and guar gum. The disintegrant, e.g.,
may be present in an amount from about 2% to about 20%, e.g., from about 5% to about
10%, e.g., about 7% about by weight of the composition. A disintegrant is also an optional
but useful component of the tablet formulation. Disintegrants are included to ensure that the
tablet has an acceptable rate of disintegration. Typical disintegrants include starch
derivatives and salts of carboxymethylcellulose. Sodium starch glycolate is the preferred
disintegrant for this formutation. Preferably the disintegrant is present in the tablet
formulation in én amount of from about 0% to about 10% by weight, and can be from about
1% to about 4% by weight, and most preferred, can be from about 1.5% to about 2.5% by
weight.

Optionally one, two, three or more lubricants can be added to the formulation of
the invention.. Examples of pharmaceutically acceptable lubricants and pharmaceutically
acceptable glidants include, but are not limited to, colloidal silica, magnesium frisilicate,
starches, talc, tribasic calcium phosphate, magnesium stearate, aluminum stearate, calcium
stearate, magnesium carbonate, magnesium oxide, polyethylene glycol, powdered cellulose
and microcrystalline cellulose. The lubricant, e.g., may be present in an amount from about
0.1% to about 5% by weight of the composition; whereas, the glidant, e.g., may be present in
an amount from about 0.1% to about 10% by weight. Lubricants are typically added to
prevent the tableting materials from sticking to punches, minimize friction during fablet
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i) between 50 to 2000 ng of metformn, preferably between 250 to
1000nmg of metformn, ii) between 25 to 100 ng of a DPP-4 inhibitor

pr ef er abl yworbdagiospti n preferably between 25 to 50 ny REfT/US2006/037198
vildagliptin, and H )between 2 to 50 ng of a glitazone, preferably
between 2 to 8 ng of rosiglitazone or 15 to 45 ng of pioglitazone
Thus in a further enbodi nent, the present invention concerns a tablet
of the invention, .wherein; - the tablet hardness is conprised
between 60 and 340 N, - the tablet friability is Iomer than 0.8% and

- the tablet thjck i sed between mm Thus in a
further CTOBESHIRENS Bl BF GIRNE! o RP GATPIRScRLARY R hoidiol Sich BHants

i nvent i ongre wbremenip inclun® RO firGkOBESRARTH BISROASLORM IS thiwh ¢%thaweiiht.

har dness i iGRH¥RA c%ﬁﬂoﬁ@ﬁ& Wae Erle ﬁg’i @;ﬂ%h%ﬂb@ h%rophttfoh%xérﬂﬁé§6f squH fﬁgﬂac!ahfsy

is |lower t ness I's conp
and 8.3 nff U%?gea”&ta%*élc aﬁé%%ﬂewm afﬁaﬁafeptM%pn@walsg%mt%@ﬂluWSttm frictiy
m nut es, bet\a&enl teadie wal dndfabkemixalurimgthEChmpesslos sl gjedionbt the tabitls. [t

m nutes, Jynsysiag écm%sxg)@gﬂgﬁetg?ﬁﬂ@?uné%? and HlF& hﬁé%&g@ﬂﬁ]ﬁﬁg ’aIsB gﬁis in

resent i ntion concerns a ornu
Wher ef n_ riBe FOY A the Pavaas i (e npRIerAGH Inoyise fler 9@ @ Pai Sige renge RASLHAD
descri bedniconpesd & dMy amgt abl.80-1.80@ml.i  lsntpbicdntaiees hét dolyn@B26 within

bet 9
bgt ﬁgg ?cge@a%%tlﬁ %‘? W\g?é?&%e@q gnt @é&ne@%‘nﬁﬁ?ﬁa’t@%/ %%@?rﬁﬁé%&% the8 0 to
96% by wafPf atigh E g %/élegH'E’“"SBE'F gregenti e jablat FRe@tierip en aeeptar n
the acti Vien agued2&%tts abmun8%s tisobrefiriedagh leptlion abund 0 584 th @boltd% o i n
each caseydgHpMaHREE it ay HorRG6RRHAB & 28litlosh BPLESH:: Other possible

lubricants include talc, polyethylene glycol, silica and hardened vegetable oils. In an optional
embodiment of the invention, the lubricant is not present in the forrhulation, but is sprayed
onto the dies or the punches rather than being added directly to the formulation.

Other conventional solid fillers or carriers, such as, cornstarch, calcium phosphate,
calcium sulfate, caicium stearate, magnesium stearate, stearic acid, glyceryl mono- and
distearate, sorbitol, mannitol, gelatin, natural or synthetic gums, such as carbokymethyi
cellulose, methyl cellulose, aiginate, d.extran, acacia gum, karaya gum, locust bean gum,
tragacanth and the [ike, diluents, binders, lubricants, disintegrators, coloring and ffavoring
agents could optionally be employed.

Additional examples of useful excipients which can optionally be added to the composition of
the invention are described in the Handbook of pharmaceutical excipients, 3rd edition ,
Edited by A.H.Kibbe, Published by: American Pharmaceutical Association, Washington DC,
ISBN: 0-917330-96-X, or Handbook of Pharmaceutical Excipients (4™ edition), Edited by
Raymond C Rowe — Publisher: Science and Practice which are incorporated herewith by
reference.

Thus, in a first embodiment, the present invention concems a high drug load pharmaceutical
composition comprising between 50 to 98%, between 50% to 96%, between 60% to 98%,

between 60% to 96% or between 70 to 98%, between 70% and 98%, between 80 to 98% or
between 80 to 96% by weight on a dry weight basis of active ingredients, wherein the active
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In a further aspect, the present invention concerns the use of the
herei n described fornul ati ons, capsules, tablets, conpressed tables,
di rect conpoemsedosabl ets for the treatnment of conditi eaI/usswehsass
non-i nsul i n-dependent di abetes nellitus, arthritis, obesity,

al l ograft transplantation, calcitonin-osteoporosis, Heart Failure,

| rpai red d ucose Metabolism), 1GI (Inpaired GI ucose Tol erance),

neur odegener ati ve di seases such as Al zheiner's and Par ki nson di sease,
nodul ating hyperlipidenia, nodulating conditions associated with
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Rat e of addition Kneading time Plough/chopper speed 4 mnutes (-200
m/mn) 2 mnutes after water addition Low (setting 1) 40 WO
2007/ 041058€GH07080806/ 037198 Manuf act uri ng pr ocessPr ocex3/(EarianE e
steps Set point (range) M xing (LAF237 + (nmetformn Tinme (number of
rotations) + binder) granules SievingMesh size Final mxing (final

bl end, including e.g. optional |ubricant) Conpressi onConpression
speed Conpression force

A pharmaceutical composition or tablet as described herein, wherein the binder is selected
from starches; celluloses and derivatives thereof, e.g., microcrystalline cellulose, .
hydroxypropy! cellulose, hydroxylethyl cellulose and hydroxylpropyimethyt celluiose;dsucroée;
dextrose; corn syrup; polysaccharides; and gelatin

A pharmaceutical composition or tablet as described herein, wherein the binder is selected
from celluloses and derivatives thereof preferably a hydroxypropylcellulose (HPC).

The herein described ratios have been obtained on a dry weight basis for the DPP-IV
inhibitors, metformin and excipients e.g. the binder.

A pharmaceutical composition as described herein which is in the form of a unit dosage
form. The unit dosage form, is any kind of pharmaceutical dosage form such as capsules,
tablets (preferably directly compressed tablets), granules, chewable tablets, etc.

In a further, embodiment, the present invention concerns a tablet or pharmaceutical
composition comprising as active ingredients,
i) between 0.5 to 35% or between 1.5 to 35%, preferably between 0.5 t0.20% or
1.5 to 20% of a DPP-IV inhibitor, preferably vildagliptin or a pharmaceutically
acceptable salt thereof,
ii) between 65 to 98.5%, preferably between 80 to 98.5% of metformin or a
pharmaceutically acceptable salt thereof,
and wherein metformin is in the form of granules comprising between 1 to 25% of a binder (1
to 25% of the weight of the granule on a dry weight basis), or |
the herein described high load tablet or high drug load pharmaceutical composition
comprising as active ingredients,
i) between 0.5 to 35% or between 1.5 to 35%, preferably between 0.5 to 20%
or 1.5 to 20% of a DPP-IV inhibitor, preferably vildagliptin or a pharmaceutically
acceptable salt thereof,
ii} between 65 to 98.5%, preferably between 80 to 98.5% of metformin or a
pharmaceutically acceptable salt thereof,
and wherein metformin is in the form of granules comprising between 1 to 25% of a binder (1
to 25% of the weight of the granule on a dry weight basis).
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15 m nutes (300 rotations) 1 mm 3, nminutes (60 rotations) 40 rpm 10 -
23 kKN Description of manufacturing equi pment used for the herein
descri bed wormrlatoson devel opnent  Equi pnent Gsci | | at orpddigiresherss

m xer Convection dryer Hammer conventional mll Bin or container

m xer Tabl et press Coating pan perforated Si ze/ nodel Frewitt 25
liter Collette Oal GPCG Fluid bed Fitzm |l 10 and 25 liter

contai ner Manesty Beta Conpulab Unit operation

Scr eeni ng/ deconpaction G anul ati ng Drying

A tablet or pharmaceutical composition as described herein wherein the granules comprise
between 1 to 20% preferably between 3 and 13%, between 4.9 and 12% or between 7.5
and 10.5% or between 7.5 and 17.5% or between 12.5 and 17.5% by weight on a dry weight
basis of a pharmaceutically acceptable binder.

A tablet or pharmaceutical composition as described herein wherein the wherein the binder
is selected from starches; celluloses and derivatives thereof, e.g., microcrystalline cellulose,
hydroxypropyl cellulose, hydroxylethyl celiulose and hydroxylpropylmethyl cellulose; sucrose;
dextrose; corn syrup; polysaccharides; and gelatin. |

A tablet or pharmaceutical composition as described herein wherein the wherein the binder
is selected from celluloses and derivatives thereof, preferably hydroxypropylcellulose (HPC),

The herein claimed compositions and tablets preferably contain at least one
pharmaceutically acceptable excipient,

Additional conventional pharmaceutically acceptable excipients, at least one, eg. 1,2 3or
4, can optionally be added to the herein described formulations such as the conventional,
binders, diluents, disintegrant, solid fillers or carriers described herein. Preferably the
formulation does not contain more than 25% or 20% or preferably 17.5 or 15% or 11% by
weight on a dry weight basis of a pharmaceutically acceptable excipient including the binder.

A tablet or pharmaceutical composition as described herein comprising between 1 and 12%,
preferably between 2.9 and 11% or between 6.5 and 8.5% or between 7.5 and 17.5% or
between 12.5 and 17.5% by weight on a dry weight basis of a pharmaceutically acceptable
binder and optionally between 0.1 and 10% by weight on a dry weight basis of a further
pharmaceutically acceptable excipient (one, two or more) e.g. between 0.1% to 2% by
weight of the composition/tablet of a lubricant (e.g. magnesium stearate). Preferably, the
granules comprise between 3 and 13%, between 4.9 and 12% or between 7.5 and 10.5%,
or between 7.5 and 17.5% or between 12.5 and 17.5%, by weight on a dry weight basis of a
pharmaceutically acceptable binder.

A tablet or pharmaceutical composition as described herein comprising between 50 to 98%,
between 70 to 98%, or preferably between 80 to 98% or between 80 o 96% by weight on a
dry weight basis of active ingredients, wherein the active ingredients preferably consist of
vildagliptin and metformin, or in each case a pharmaceutically acceptable salt thereof.
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Screening Bl ending Tabletting Coating Batch sizes tested The batch
size for the exploratory batches were typically <1.0 kg. During
formul at i omodeweiogent, the wet granul ati on was conpl etoadiseevsa3asH.
Collette Gal mxer with batch sizes ranging from3.0 to 6.0 kg.

St atenent on the up-scaling potential and robustness of the final
process All process incorporated with the manufacture of the o
Mefform n wet granul ation and drying processes as well as the m xing,
conpression and coating are standard processes and use standard
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(1.5-2. \% .~ Since the noisture | eve
coul d ha d‘%‘P%P‘F?@QFﬁ““F%é&?@Eﬁ?etsa‘ﬁ!P@m| ng properties, all

| at f ar ed usi a 1(05 m xer and. dried in
O e PSR S S, e 0
Manuf act phamgpcpuielysaceptille exddient ean w@ﬁm@aymwmﬁmyﬁmﬁw@?;ggs
St 1: HE r.ee
Si :\F;ed [ n%éﬁ rgﬁga%ﬁ[d%@ g) tlfe?%g{ﬂj%t%@éﬁlggoe E%%gﬁ@g}agﬁe S tcﬁgﬁpm for
200 r ot atfinished taliebgye zolofrgsagentseans fanarstiminewgse of chaivablsteblets. ext r uder
set at 180C m Xi ncg zone) - Melt granulation. Step 3: Sieve the
gr anul at i'o Fﬁbge}ii PoRAMaCkHieR! B?W%Q?F@@ As a%ﬁCﬁaeehhwf@ﬁpmpnsm gtiseaipnst ep) .
Step 4: saemmmm&zcaiﬂmygbce@taﬁ%xgameammﬁﬂsan@brdaérﬁ efé’ra‘bﬂ between
magnes: iy ot &% Pefesf o Bob et diatodies bmsecesob e
60 rot at i0f¥sto Bﬁ%yby@eigﬁbqﬁjh@mmmomltabm resul ting corrp05| tion Step

7: Filmcoating
A tablet or pharmaceutical composition as described herein comprising between 0.1 to &%,

preferably between 0.1 to 2% or 0.5 t01.5% of magnesium stearate.

A tablet or pharmaceutical composition as described herein , wherein the lubricant is
magnesium stearate.

A tablet or pharmaceutical composition as described herein, wherein the metformin granules
are produced by, wet or melt granulation, with the binder.

A tablet or pharmaceutical composition as described herein, wherein the metformin granules
are produced by wet granulation with water or a solvent selected from an organic solvent
such as ethanol,isopropanol, ethyl acetate, glycofurol, propylene giycol.

A tablet or bharmaceutica! composition as described herein, wherein the metformin granules
are produced by melt granulation. Melt granulation processes are described in many
publications such as “Hot-melt extrusion Technique”: A Review: Iranian Journal of
Pharmaceutical Research (2004) 3: 3-16; Rina Chokshi et al. or the review article from Jérg
Breitenbach “Melt extrusion: from process to drug delivery technology”; European Journal of
Pharmaceutics and Biopharmaceutics 54 (2002) 107-117, both incorporated herewith by
reference.

A tablet or pharmaceutical composition as described herein, wherein vildagliptin is present
in the form of drug substance.
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Exanpl e 1B: Preparation of nmetform n granules using the nelt

granul ati on process: Ingredient Percentage (W w Anmount per tablet
(rmg) | "venmalh4pbase metfornin HCO 1000 hydr oxypr opyctoshéoaloases
99 External phase nagnesium stearate 11 vildagliptin

A tablet or formulation as described herein, wherein the DPP-IV inhibitor, preferably
vildagliptin, represent between 0.5 to 35% or between 1.5 to 35% of the active ingredients
i.e. from DPP-1V inhibitor + metformin

A tablet or pharmaceutical composition as described herein, wherein vildagliptin is in the
form of particles and wherein at least 40%, preferably 60%, most preferably 80% even more
preferably 90% of vildagliptin has a particle size distribution of less than 250 um or preferably
between 10 to 250 um or wherein at least 25% or at least 35% of the particle size distribution
is between 50 to 150 pm.

A tablet or pharmaceutical composition as described herein wherein vildagliptin is in the
form of pariicles.

A tablet or pharmaceutical composition as described herein, wherein the vildagliptin
partibles are produced by solvent granulation.

A tablet or pharmaceutical composition as described herein wherein the solvent used for the
granulation process is preferably selected from ethanol, isopropanol, ethyl acetate, glycofurol
or propylene glycol.

A pharmaceutical composition as described herein which is contained in a capsule or is in
the form of a tablet preferably a compressed tablet or a directly compressed tablet. The
_ tablet can additionally be film coated e.g. a film coating of Opadry premix.

A pharmaceutical composition as described herein, wherein the formulation represents one
of the layers of a bilayer or trilayer tablet. A preferred bilayer tablet according to the invention
would contain a first layer comprising a formulation of the invention and a further metformin
or glitazone (e.g. pioglitazone or rosiglitazone or in any case a pharmaceutical salt thereof)
formulation as a second layer.

A formulation according to the invention comprising a further active ingredient which is a
glitazone e.g. pioglitazone or rosiglitazone, or an insulin secretagogues such as the
sulfonylureas, e.g., Glipizide, glyburide and Amaryl; insulinotropic sulfonyiurea receptor
ligands such as megiitinides, e.g., nateglinide and repaglinide. The glitazone or
sulfonylureas can be comprised in the metformin granules (metformin + binder + glitazone or
metformin + binder + sulfonylureas) or with the LAF237 drug substance.
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50 Total 1160 The internal phase ingredients i.e. netformn
hydr ochl ori de, and hydroxypropyl cellul ose avail able as KLUCEL EXF
from Her coveaei@henszal Co. (W m ngton, Delaware) are qamusaedosnes
bl ended in a bin blender for about two hundred rotations. The bl end
is introduced into the feed section, or hopper, of a twin screw
extruder. A suitable twin screw eXtruder is the PRISM 16 mm

phar maceutical twin screw extruder available from Therno El ectron

Corp. (Waltham Massachusetts). Located at the end of the twin
screw ext I j e .
ol 1 sor cur Sey e i rordh B Rl RELSHRE K 11RRER Bl e

or , sect i 'aYgs and p glitagene & m@@s@ﬁ@@ﬁtﬂoylg&taqqustoe@uﬁpoyl@maﬁ érragent in a second
par anet elgyerStarting fromthe hopper WO 2007/041053PCT/ US20061037198
to the dle the zones are respectively heated to the follow ng
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150 or 300erbPvs JesRdPed FREIPPEINANE SAUASTRRNSE At er v diventuralealgd Pt he

resul t i ngnilowtystaieing ellulose Qlch @8 AvREIFHH PUSandThRodeesul ting final bl end
is conpressed into tablets using a conventional rotary tablet press
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f or nul at ilaatesewr pwf%“aldhda@rdbleat@npf v genstallbe Celide @op tnjost oureférrese k s
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t hat the herel n describ t1ons an abl ets

degr adat i%9f SﬁwaH*é&tSffB?fﬁ?fﬁ ed?r F‘E&Fmdiprewregi%ﬁrﬂtwmﬁlé@cﬂtea&tabu lity

d 0/ 6 /DRH d 4 YRH duct ed
it o "8 GRP R oReT (RO R T P BT YRR P i 1

desi ccantphamuhcettic4(1a81ets Mg-caperassed tablets or direct compressed tablets, caplets or
capsules and provides the necessary physical characteristics, dissolution and drug release
profiles as required by one of ordinary necessary physical skill in the art. Therefore in an
additional embodiment, the present invention concerns the use of any of the above
described formulations, for the manufacture of pharmaceutical tablets, caplets or capsules in
particular for granulation, direct compression and dry granulation (slugging or roller
compaction).
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wi t hout desiccant (Open). Stability conditions at different time
points have shown better result with the herein described

formul ati ome 2ema4toabl ets. RH = relative hum dity (a) Ta®oa/tispoos/o37198
Expl oratory fornulation stability storage conditions. Storage
conditions Interval 25C 60/ DRH 30C/ 65%:H 40C/ 75%RH 3W 6WK 3MXX 6MX
40CL75%H, Open X X (b) Table ii) Melt granulation and |ow

noi sture series stability storage conditions Storage conditions

I nterval 25C/ 60%:H 30C165/ DRH 40C/ 75%H 40C/ 75%RH, Open 3WK

The above formulations are also particularly useful for the production of tablets especially
compressed tablets or direct compressed tablets.

In particular the tablets obtained with the above described formulations, have very low
friability problems, very good breaking strength, improved manufacturing robustness,
optimal tablet thickness to tablet weight ratios (direct compressed tablets), less water in the

_ formulation especially directed compressed tablet, good Dispersion Disintegration time DT
according to the British Pharmacopoeia 1988, good Dispersion Quality.

This present invention involves blending, granulating and compression. The choice of
grades of excipients took also into consideration particle size maintained within a range that
allows homogeneity of the powder mix and content uniformity of active ingredients. It
prevents segregation of powders in the hopper during compression. The advantages of
using the formulation of the invention is that it impart compressibility, cohesiveness and
flowability of the powder blend. in addition, the compreésion provides competitive unit
production cost, shelf life, eliminates heat and moisture, allows for prime particle
dissociation, physical stability and ensures particle size uniformity.

The described advantages of the claimed compositions are also very useful for e.g. roiler
compaction or wet granulation, compression and direct compression or to fill capsules.

In the development of the herein described pharmaceutical compositions, the applicant has
discovered that the compressed tablets especially direct compressed tablet is particularly
advantageous if;
i) ‘the particles comprising the DPP-IV inhibitor have a particle size distribution of
less than 250 um preferably between 10 to 250 pm, and/or
i) the water content of the tablet at less than 10% after 1 week at 25°C and 60%
room humidity (RH}.
Thus ina furthepembodiment-(a), the present invention concerns a pharmaceutical
formulation or a compressed tablet as described herein, wherein the dispersion contains
particles comprising DPP-IV inhibitor preferably LAF237, in free form or in acid addition salt
form, and wherein at least 60%, preferably 80% and most preferably 90% of the particle size
distribution in the tablet is less than 250 um or preferably between 10 to 250 pm.

The present invention concerns a pharmaceutical formulation or a compressed tablet as
described herein, wherein the dispersion contains particles comprising DPP-IV inhibitor
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6WKX 3MX[ X] 6MX[ X] 12MX[ X1 [ ] = optional test Stability results:
Good stability have been obtained with the herein described
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have bee msmebrefé}ablmw@ﬁ& triogseferably 45% of the particle size distribution in the tablet is
between 50 to 150 pum.

In a second embodiment, this invention concerns a pharmaceutical formulation or a
compressed tablet as described herein wherein the dispersion contains particles compﬁsing
DPP-IV inhibitor preferably LAF237, in free form or in acid addition salt form, and wherein;
i} at least 80%, preferably 80% and most preferably 90% of the particie size
distribution in the tablet is less than 250 um preferably between 10 to 250 pm,

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

Preferably this invention concerns a pharmaceutical formulation or a comprassed tablet as
described herein, wherein the dispersion contains particles comprising DPP-IV inhibitor
preferably LAF237, in free form or in acid addition salt form, and wherein;
] at least 25%, preferably 35% and most preferably 45% of the particle size
distribution in the tablet is between 50 to 150 um,
i) the water content of the tablet is less than 10% after 1 week at 25°C and 60%

RH. pr the water content of the tablet is less than 5% after 1 week at 25°C and
60% RH..
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Exanpl e of conpositions for all dosage strengths are listed in Table
3-1 through Table 3-6 WO 2007/041053PCT/ 1152006/ 037198 Tabl e

3- 1Conposiwoam7at1053 1 ratio for 250/50 ng Met/LAP, fil mouoekend037198
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Preferably the DPPIV particles espacially the LAF237 particles comprise more than 70% of
DPPIV inhibitor, most preferably more than 90% or 95% and even more preferably more
than 98% of DPPIV inhibitor.

Preferably the LAF237 particles comprise more than 70% 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,

The preferred excipients with an adapted particle size distribution can be picked from e.g.
Handbook of Pharmaceutical Excipients (4™ edition), Edited by Raymond C Rowe ~
Publisher: Science and Practice.

Particle size of drug, e.g. LAF237 particles size, is controlled by crystallisazion, drying and/or
milling/sieving (non limiting examples are described below). Particle size can also be
comminuted using roller compaction and milling/sieving. Producing the right particle size is
well known and described in the art such as in “Pharmaceutical dosage forms; volume 2,
2nd edition, Ed.: H.A Lieberman, L.Lachman, J.B.Schwartz (Chapter 3: SIZE REDUCTION)".

Process to obtain the proper LAF237 particle size is also described in the patent application
WO 2005/067976 which is incorporated herein by reference.

Multiple particle sizes have been studied and it has been discovered that the herein
described specific size range provides good results for compaction.

PARTICLE SIZE DISTRIBUTION ESTIMATION BY ANALYTICAL SIEVING: Particle size
distribution is measured using Sieve analysis, Photon Correlation Spectroscopy or laser
diffraction (international standart 1ISO 13320-1), or electronic sensing zone, light obstruction,
sedimentation or microscopy which are procedures well known by the person skilled in the
art. Steving is one of the oldest methods of classifying powders by particle size distribution.
Such methods are well known and described in the art such as in any analytical chemistry
text book or by the United State Pharmacopeia’s (USP) publication USP-NF (2004 - Chapter
788 - (The United States Pharmacopeial Convention, Inc., Rockville, MD)) which describes
the US Food and Drug Administration (FDA) enforceable standards. The used technigues
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)
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additional methods: Electronic sensing zone, light obstruction, air permeation, sedimentation
in gas or liquid.

In an air jet sieve measurement of particie size, air is drawn upwards, through a siéve, from
a rotating slit so that materiaf 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 colleéting device. Size
analyses and determination of average particle size are performed by removal of particles
from the fine end of the size distribution by using single sieves consecutively. See also
"Particle Size Measurement”, 5th Ed. , p 178, vol. 1; T. Alien, Chapman & Hall, London, UK,
1997, for more details on this. For a person skilled in the art, the size measurement as such

is thus of conventional character.

Water content of the tablet can be measured using Loss on drying method or Karl-Fischer
method which are well known methods to the person skilled in the art (e.g. water content can
be measured by loss on drying by thermogrametry). Such methods are well known and
described in the art such as in any analytical chemistry text book (J.A. Dean, Analytical
Chemistry Handbook, Section 19, McGraw-Hill, New York, 1995)'or by the United State
Pharmacopeia's (USP) publication USP-NF (2004) which describes the US Food and Drug
Administration (FDA) enforceable standards ((2004 —~ USP - Chapter 921).

This invention provides in particular a compressed tablet or direct compressed tablet which is
capable of dispersing in water within a period of 15 to 50 minutes or 20-45 minutes to
provide a dispersion which is capable of passing through a sieve screen with a mesh
aperture of 710 pm in accordance with the herein defined British Pharmacopoeia test for
dispersible tablets.

A tablet according to the invention, as well as being quickly dispersible in water, has the
added advantage that it meets the British Pharmacopoeia (B.P.) test for dispersibie tablets in
respect of dispersion times and dispersion quality (i.e. passage through a 710 y m sieve).

Preferably the dispersion time of a tablet according to the invention is less than 15 minutes,
more preferably less than 12 minutes and most preferably less than 10 minute.

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
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relatively fine dispersions obtained with tablets accordiﬁg to the invention are also
advantageous for swallowable tablets. Thus tablets according fo the invention can be
presented both for dispersion in water and also for directly swallowing. Those tablets
according to the invention that are intended for swelling are preferably film-coated to aid
swallowing.

In a further embodiment the present invention concerns a pharmaceutical formulation or a
compressed tablet as described herein wherein

) between 0 and 45 minutes 90 1o 99.5 % of LAF237 is released, and
i)  between 10 and 45 minutes 70 to 99 % of metformin is released.

The Paddle method to measure the drug dissolution rate (% of release) is used with 1000ml
of 0.01N HCI. Such methods are well known and described in the art such as in any
analytical chemistry text book or by the United State Pharmacopeia’s (USP) publication
USP-NF (2004 - Chapter 711) which describes the US Food and Drug Administration (FDA)

enforceable standards.

The invention also brovides a process for preparing a pharmaceutical formulation comprising
a DPP-1V inhibitor preferably LAF237 or pharmaceutical salts thereof and metformin or
pharmaceutical salts thereof, which comprises: :
i} granulating metformin and a binder,
i) drying granules containing metformin and the binder,
i) blending the DPP-IV inhibitor, preferably LAF237, drug substance with the
granules containing metformin and the binder,
iv) optionally a lubricant e.g. magnesium stearate is blended with the mixture
obtained on step iii),

The invention also provides a process for preparing a pharmaceutical tablet comprising a
DPP-IV inhibitor preferabiy LAF237 or pharmaceutical salts thereof and metformm or
pharmaceutical salts thereof, which comprises;
i) granulating metformin and a binder,
if) drying granules containing metformin and the binder,
iiii) blending the DPP-IV inhibitor, preferably LAF237, drug substance with the
granules containing metformin and the binder,
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iv) optionally a lubricant e.g. magnesium stearate is blended with the mixture
obtained on step jii),
V) compressing the resulting blend to form tablets in unit dosage form.

The resulting blend is in the form of a tableting powder, capable of being compressed into a
tablet.

The final moisture level of the granulation after drying (LOD) can also be critical in obtaining
adequate compaction properties and flow of the Metformin wet granulation (if LOD is to low
the compaction properties and tablet friability are poor, while if the LOD is to high the
granulation will cause significant picking and/or will begin to form aggregates and restrict
powder flow). The proposed target LOD is ~2% (range of 0.5 to 3.5 preferably a range of
1.5 to 2.4%).

Therefore, in a preferred embodiment during step ii) the granules are dried to an LOD of 0.5-
3.5% preferably of 1.5 -2.4%. (LOD: Loos On Drying (method defined in USPF)

Preferably the granulation of step i) is a wet granulation or a melt granulation.

Unexpected good results have been observed if metformin and the binder are granuiated by
melt granulation (step #)). The obtained final formulations or tablets exhibit the herein
described advantages e.g. improved Hardness, low ffiability, good compacﬁbility, dissolution
and stability.

Thus in a preferred aspect, metformin and the binder are biended and the blend is passed
through an extruder for melt granulation.

Preferably, the extruder is set at between 140 and 220 °C, or between 155 an 205 °C or
- between 170 and 190 °C at mixing zone.

Preferably, the compression step v), is a direct compression of the blend resulting from steps
fii} or iv).

In further embodiments, the above described processes can comprise:

- A step i) in order that at the end of step i) metformin is in the form of granules
comprising between 1 to 25% or between 1 to 20% preferably between 1 to 20%, most
preferably between 3 and 13%, between 4.9 and 12% or between 7.5 and 10.5% or

between 7.5 and 17.5% or between 12.5 and 17.5%by weight on a dry weight basis of a
pharmaceutically acceptable binder.

32



a Renoved during processing. * 9% (w w) cal cul ated based on total
quantity Metformin HCL and EEPC. WD 2007/ 041053PCT/ US2006/ 037198
Tabl e 3- 2Gwopasiotiosn at 10:1 ratio for 250/ 25 ng and S50@TAG2009/037198
Met/ LAP, film coated tablets Conponent 250/50 ng anmpount per tabl et
(mg) 250/50 nmg wei ght per weight (% 500/50 ny

- Astep i) wherein at least one further pharmaceutically acceptable excipitent such as a
diluent or a disintegrant is added to the mixiure to be blended. Preferably the further
pharmaceutically acceptable excipitent(s) do not represent more than 25% preferably
less than 17.5% or 15% by weight on a dry weight basis of the granule weight.

- Astepiii) wherein at least one further pharmaceutically acceptable excipitent such as a
diluent or a disintegrant is added to the mixture to be blended.

- Afurther coating step is applied to the resulting compressed core (tablet).

- The compressed cores are optionally dried to an LOD of <1% preferably <0.5% prior to
tablet coating. .

Preferred DPP-IV inhibitor is L.AF237, 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.

Before step (1} a sieving step is preferably applied to the formulation for basic delumping i.e.
to get rid of any agglomerates/cakes. Before step (3) a sieving step is preferably applied to
LAF237, before itis added to the metformin granules. |

. In an other embodiment, the present invention covers capsule comprising the above
described pharmaceutical compositions.

The final preduct is prepared in the form of tablets, capéules or the like by employing

conventional tableting or similar machinery.

A tablet obtained by one of the herein described process which has a hardness comprised
between 14 kp and 30 kp at a compression force of 15 kN, and/or a iriability between 0.5%
and 0.18% at a compression force of 15 to 20 kN,.

Most preferably the DPP-1V inhibitor for the herein described formulations, compressed
tablets or processés is selected from 1-{2-[(5-cyanopyridin-2-yl) amino] ethylamino} acetyl-2
(8)- cyano-pyrrolidine dihydrochloride, (3)-1-[(3-hydroxy-1-adamantyl)aminojacetyl-2-cyano-
pyrrolidine, L-threo-isoleucy! thiazolidine, MK-0431, GSK23A, BMS-477118, 3-
{aminomethyl)-2-isobuthyl-1-oxo-4-phenyl-1,2-dihydro-6-isequinolinecarboxamide and 2-{[3-
(aminomethyl)-2-isobuthyl-4-phenyl-1-oxo-1,2-dihydro-6-isoq uinolyljoxy}acetamide and
optionally in any case pharmaceutical salts thereof.

Most preferably the DPP-IV inhibitor is 1-{3—hydroxy—adamant—1—ylamino)-acétyi]-pyrrolidine-
2(S)-carbonitrile (LAF237 or vildagliptin) or a pharmaceutical salt thereof.
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The dosage of (8)~1-[(3-hydroxy-1-adamantyl)amino]acetyl-2- cyano-pyrrolidine (vildagliptin)
is preferably between 10 and 150 mg daily, most preferably between 25 and 150 mg or 50
and 100 mg or 25 to 100 mg daily. Preferred examples of daily oral dosage are 25, 30, 35,
43, 50, 55, 60, 70, 80, 90, or 100 mg. The application of the active lngredlent may occur up
to three times a day, preferably one or two times a day.

Glitazones which can be combined to the formulation of the invention in the form of a friple
combination are well known in the art and described in many publications.

Glitazones under development are AZ242 (AstraZeneca) phase 2; KRP-297 (Kyorin,
licensed to Merck) phase 1-2; MCC-555 (Mitsubishi Chemicals_, licensed to J&J) phase 2; .
JTT-501 (Japan Tobacco, licensed to Pharmacia) phase 2.

The giitazones 5-{[4-(2-(5-ethyl-2-pyridyl)ethoxy)phenyl]-methylithiazolidine-2,4-dione
(pioglitazone, EP 0 193 256 A1), 5-{[4—(2—(methy!-2—pyridinyl-amino)-ethoxy)phenyl]methyl}-
thiazolidine-2,4-dione (rosiglitazone, EP 0 306 228 A1), 5-{[4-((3,4-dihydro-6-hydroxy-
2,5,7,8—tetramethyl-2H—1—benzopyran-Z—yl)methoxy)~pheny!}—methyl}thiazolidine-z,4—dione
(troglitazone, EP 0 139 421), (S)~((3,4-dihydro-2-(phenyl-methyl)-2H-1 -benzopyran-6-
yl)methyl-thiazolidine-2,4-dione (englitazone, EP 0 207 605 B1), 5-(2,4-dioxothiazolidin-5-
ylmethyl)-2-methoxy-N-(4-trifluoromethyl-benzyl)benzamide (KRP297, JP 10087641-A), 5-[6-
(2-fluoro-benzyloxy)naphthalen-2-ylmethyllthiazolidine-2,4-dione (MCC555, EP 0 604 983
B1), 5-{[4—(3-(5-methyi-Z—phenyl-4—-oxazolyl)~1 -oxopropyh-phenylj-methyl}-thiazolidine-2,4-
dione (darglitazone, EP 0 332 332), 5-(2-naphthylsuifonyl)—thiazolidine-2,4-dione (AY-31637,
US 4,997,948}, 5-{[4-(1-methyi-cyclohexylymethoxy)-phenylimethyl}-thiazolidine-2 4-dione
(ciglitazone, US 4,287,200) are in each case generically and specifically disclosed in the

" documents cited in brackets beyond each substance, in each case in particular in the
compotind claims and the final products of the working examples, the subject-matter of the
final products, the pharmaceutical preparations and the claims are hereby incorporated into
the present application by reference to these publications. The preparation of DRF2189 and
of 5-{[4-(2-(2,3-dihydroindol-1-ylethoxy)phenylimethyl}-thiazolidine-2,4-dione is described in
B.B. Lohray et al,, J. Med. Chem. 1998, 41, 1619-1630; Examples 2d and 3g on pages 1627
and 1628. The preparation of 5-[3-(4-chlorophenyl])-2-propynyll-5-phenylsulfonyl)-
thiazolidine-2,4-dione and the other compounds in which A is phenylethynyl mentioned
herein can be carried out according to the methods described in J. Wrobel et al., J. Med.
Chem. 1998, 41, 1084-1091.
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In particular, MCC565 can be formulated as disclosed on page 49, lines 30 to 45, of EP 0
604 883 B1; englitazone as disclosed from page 6, line 52, to page 7, line 6, or analogous to
Examples 27 or 28 on page 24 of EP 0 207 605 B1; and darglitazone and 5-{4-[2-(5-methyl-
2-phenyl-4-oxazolyl)-ethoxy)lbenzyl}-thiazolidine-2,4-dione (BM-13.1248) can be formulated
as disclosed on page 8, line 42 to line 54 of EP 0 332 332 B1. AY-31637 can be
administered as disclosed in column 4, lines 32 to 51 of US 4,997,948 and rosiglitazone as

disclosed on page 9, lines 32 to 40 of EP 0 306 228 A1, the latter preferably as its maleate
salt. Rosiglitazone can be administered in the form as it is marketed e.g. under the
trademark AVANDIA™, Troglitazone can be administered in the form as it is marketed e.g.
under the trademarks ReZulin™, PRELAY™, ROMOZIN™ (in the United Kingdom) or
NOSCAL™ (in Japan). Pioglitazone can be administered as disclosed in Example 2 of EP 0
193 256 A1, preferably in the form of the monohydrochloride salt. Corresponding to the
needs of the single patient it can be possible to administer pioglitazone in the form as it is
marketed e.g. under the trademark ACTOS™, Ciglitazone can, for example, be formulated
as disclosed in Example 13 of US 4,287,200.

For administration of a glitazone to an adult diabetic patient (body weight: 50 kg) , for
instance, the dose‘ per day is usually 0.01 to 1000 mg, preferably 0.1 to 500 mg. This dose
can be administered once to several times a day. Especially, when pioglitazone
hydrochioride is employed as the insulin sensitizer, the dose of pioglitazone hydrochloride
per day is usually 7.5 to 60 mg, preferably 15 to 456 mg. When troglitazone is employed as
the insulin sensitizer, the dose of troglftazone per day is usually 100 to 1000 mg, preferably
200 to 600 mg. When rosiglitazone (or its maleate) is employed as the insulin sensitizer, the
dose of rosiglitazone per day is usually 1 to 12 mg, preferably 2 to 12 mg.

The glitazone is preferably pioglitazone, pioglitazone hydrochioride, troglitazone or
rosiglitazone (or its maleate salt), especially preferably pioglitazone hydrochloride.

The dose of ACTOS® (pioglitazone) should not exceed 45 mg once daily in monotherapy or
in combination with sulfonylurea, metformin, or insulin. ACTOS in combination with
metformin may be initiated at 15 mg or 30 mg once daily. The current metformin dose can be

continued Upon initiation of ACTOS therapy. It is unlikely that the dose of metformin will
require adjustment due to hypoglycemia during combination therapy with ACTOS. ACTOS is
available in 15 mg, 30 mg, and 45 mg tablets
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AVANDIA® (rosiglitazone) may be administered either at a starting dose of 4 mg as a single
daily dose or divided and administered in the morning and evening. For patients who |
respond inadequately following 8 to 12 weeks of treatment, as determined by redudtion in
FPG, the dose may be increased to 8 mg daily as monotherapy or in combination with
metformin. The dose of AVANDIA should not exceed 8 mg daily, as a single dose or divided
twice daily. AVANDIA is available in 2 mg, 4 mg, and 8 mg tablets '

The dosage of antidiabetic therapy with metformin should be individualized on the basis of
effectiveness and tolerability while not exceeding the maximum recommended daily dose of
metformin which is 2,000 mg. Metformin has been widely prescribed for lowering blood
glucose in patients with NIDDM and is marketed in 500, 750, 850 and 1000 mg strengths.
However, because it is a short acting drug, metformin requires twice-daily or three-times-
daily dosing (500 - 850 mg tab 2-3/day or 1000 mg bid with meals). Preferably the dosage
used in the present invention is between 250 and 2000 mg preferably between 250 and 1000
mg. A pharmaceutical composition, tablet or capsule according to the herein described
invention, comprising 250 mg, 500 mg, 850 mg or 1000 mg of metformin or a
pharmaceutical salt thereof.

Thus in a further embodiment, the present invention concerns a tablet or formulation of the
- invention, wherein the active ingredients consist of:

i) 50 to 2000 mg of metformin, preferably 250 to 1000mg of metformin
iy 25 to 100 mg of a DPP-4 inhibitor preferably Vi[daglibtin.

The present invention also concerns a pharmaceutical unit dosage form, preferably a tablet
or capsule, comprising a formulation of the invention, and wherein the active ingredients
consist of;

i 50 to 2000 mg of metformin, preferably 250 to 1000mg of metformin

ii) 25 to 100 mg of a DPP-4 inhibitor preferably vildagliptin preferably 25 to 50 mg of
vildagliptin.

The present invention also concerns a pharmaceutical unit dosage form, preferably a tablet
or capsule, comprising a formulation of the invention, and wherein the active ingredients
consist of;
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vi)

vii)

25 mg of vildagliptin and 250 mg of metformin, or in any case a pharmaceutical
salt thereof,

25 mg of vildagliptin and 500 mg of metformin, or in any case a pharmaceutical
salt thereof,

25 mg of vildagliptin and 850 mg of metformin, or in any case a pharmaceutical
salt thereof,

25 mg of vildagliptin and 1000 mg of metformin, or in any case a pharmaceutical
salt thereof,

50 mg of vildagliptin and 500 mg of metformin, or in any case a pharmaceutical
salt thereof,

50 mg of vildagliptin and 850 mg of metformin, or in any case a pharmaceutical
salt thereof, or

50 mg of vildagliptin and 1000 mg of metformin, or in any case a pharmaceutical
salt thereof.

The present invention also concerns a formulation or tablet of the invention, wherein:

a) the active ingredients consist of;

)

i)

i)

iv)

Vi)

25 mg of vildagliptin and 250 mg of metformin, or in any case a pharmaceutical
salt thereof,

25 mg of viidagliptin and 500 mg of metformin, or in any case a pharmaceutical
salt thereof,

25 mg of vildagliptin and 850 mg of metformin, or in any case a pharmaceutical
salt thereof,

25 mg of vildagliptin and 1000 mg of metformin, or in any case a pharmaceutical
salt thereof,

50 mg of vildagliptin and 500 mg of metformin, or in any case a pharmaceutical
salt thereof,

50 mg of vildagliptin and 850 mg of metformin, or in any case a pharmaceutical
salt thereof, or

37



Opadry prem x** 12 3.52 18 2.89 Purified water, USP ga ¢.s.a Total
filmcoated tablet weight 340.0 624.0 a Renoved during processing.
WO 2007/041053 PCT/US2006/037198

vii} 50 mg of vildagliptin and 1000 mg of metformin, or in any case a. pharmaceutical
salt thereof,

and

b) metformin is in the form of granules comprising between 1 to 25% of a binder (1 td
25% of the weight of the granule on a dry weight basis), between 1 to 20% of a binder, or
between 7.5 and 17.5 % of a binder,

¢) the composition or tablet comprises, between 50 to 98%, between 50% to 96%,
between 60% to 98%, between 60% to 96% or between 70 to 98%, between 70% and
96%, between 80 to 98% or between 80 to 96% by weight on a dry weight basis of
active ingredients, ‘ '

d) the composition optionally comprises at least one additional excipient such as between
0.1% and 2% magnesium state.

The present invention also concerns a pharmaceutical unit dosage form, preferably a tablet
or capsuie, comprising a formulation of the invention, and wherein the active ingredients
consist of;

i) between 50 to 2000 mg of metformin, preferably between 250 to 1000mg of
metformin,

i) between 25 to 100 mg of a DPP-4 inhibitor preferably vildagliptin preferably
between 25 to 50 mg of vildagliptin, and :

iii) between 2 to 50 mg of a glitazone, preferably between 2 to 8 mg of rosiglitazone
or 15 to 45 mg of pioglitazone

Thus in a further embodiment, the present invention concemns a tablet of the invention,
_wherein;

- the tablet hardness is comprised between 80 and 340 N,
- the tablet friability is lower than 0.8%, and
- the tablet thickness is comprised between 4.5 and 8.3 mm.

Thus in a further embodiment, the present invention concerns a tablet of the invention,
wherein;
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- the tablet hardness is comprised between 60 and 340 N,

- the tablet friability is lower than 0.8%,

- the tablet thickness is comprised between 4.5 and 8.3 mm, and
- atlest 70% of vildagliptin is dissolved within 30 minutes,

- at least 80% of metformin HCl is dissolved within 45 minutes,
by using the Paddle method.

In a further embodiment, the present invention concerns a tablet or formulation of the
tnvention, wherein metformin is in the form of its HCI salt.

Any of the herein described compositions or tablet, comprising between 50 to 98%, between
50% to 969%, between. 60% to 98%, between 60% to 96% , or between 70 to 98%, between
70% and 96%, or between 80 to 98% or 80 to 96% by weight on a dry weight basis of
active ingredients, wherein the active ingredients consist of vildagliptin and metformin, or in
each case a pharmaceutically acceptable salt thereof.

In a further aspect, the present invention concerns the use of the herein described
formulations, capsules, tablets, compressed tables, direct compressed tablets for the
treatment of conditions, such as non-insulin-dependent diabetes mellitus, arthritis, obesity,
allograft transplantation, calcitonin-osteoporosis, Heart Failure, Impaired Glucose
Metabolism), IGT {Impaired Glucose Tolerance), neurodegenerative diseases such as
Alzheimer's and Parkinson disease, modulating hyperlipidemia, modulating conditions
associated with hyperlipidemia or for lowering VL.DL, LDL and Lp(a) levels, cardiovascular or
renal diseases e.g. diabetic cardiomyopathy, left or right ventricular hypertrophy,
hyperirophic medial thickening in arteries and/or in Jarge vessels, mesenteric vasculature
hypertrophy, mesanglial hypertrophy, neurodegenerative disorders and cognitive disorders,
to produce a sedative or anxiolytic effect, to attenuate post-surgical catabolic changes and

. hormonal responseé to stress, to reduce mortality and morbidity after myocardial infarction,
the treatment of conditions related to the above effects which may be mediated by GLP-1
and/or GLP-2 levels,

In each case in particular in the compound claims, the final products of the working
examples, the subject matter of the final products, the analytical and measurement methods
(e.g. USP documents) the methods to obtain the right particles size, the pharmaceutical
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preparations, the excipients and the claims are hereby incorporated into the present
application by reference to the herein mentioned publications or patent applications.

This invention is further illustrated by the following examples:

Example 1: Manufacturing process

Due to the Metformin drug substance hardening during storage, a decompaction process
using an oscillating mill (Frewitt) fitted with a 1.68mm screen is required. The Metformin is
then premixed with HPC-EXF (EXF: Manufacturer's (Agqualon's) grade designation for
viscosity and particle size, x=xtrafine. HF=no meaning but vfscosity desfgnation that can be
compared to other HPC grades, HF, GF, LF, EF) for 1-2 minutes in a high shear mixer. A
9% HPC solution (w/w) is pumped into the high shear granulator at a fixed rate (4 minutes)
until adequate granules are formed (total amount of water ~7%). The granulation is then |
dried in a fluid bed dryer to a final LOD (loss on drying) of ~2% (range 1.5 to 2.4%). The
dried granulation is passed through either a Fitzmill (fitted with a 0.078" or 2mm screen) or a
Frewitt oscillator (fitted with a 1.68mm screen). The LAF237 drug substance is passed
through a 1mm hand screen and blended with the milled Metformin granulation for 300
rotations in a bin blender. The magnesium stearate is also passed through a 1mm hand
screen and blended with the MetlLAF mixture for 60 rotations. The blend is then
compressed on a rotary tablet press. The compressed cores are dried to an LOD of <0.5%
prior to tablet coating. Approximately a 5Smg/cm? coating weight is applied during the coating
process. :

Process parameters used to manufacture batches of the hereiq described formulations
comprising Metformin:LAF237 core batches at 5:1, 10:1, 20:1 and 40:1 ratios

Manufacturing process Process parameter Set point (range)
steps :
Pre Mixing Time ' 2 minutes
Milling Mesh size 1.88 or 2.0 mm
Granulation + (metformin + = Amount of water 7% of granulation amount
binder)
Rate of addition 4 minutes (~200 ml/min)
Kneading time 2 minutes after water
addition
Plough/chopper speed Low (setting 1)
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850. 0 85.51 Hydroxypropyl cellulose (Klucel(r) EXF) 84.15* 8.47
Magnesi um stearate 8.85 0.99 Total core weight 994.0 100.0 Film

coating Bag-Msfpsem x** 26 Purified water, USP

PCT/US2006/037198

Manufacturing process Process parameter
steps

Set point {range})

Mixing (LAF237 + (metformin  Time (number of rotations)
+ binder) granules

Sieving Mesh size

Final mixing (final blend, Time {humber of rotations)
including e.g. optional

lubricant)

Caompression Compression speed

Compression force

15 minutes (300 rotations)

'1 mm

3 minutes (60 rotations)

40 rpm
10~ 23 kN

Description of manufacturing equipment used for the herein described formulation

development

Equipment Size/model Unit operation
Oscillator Frewitt Screening/decompaction
High shear mixer 25 liter Collette Gral Granulating

Convection dryer GPCGS Fluid bed Drying

Hammer conventional mill Fitzmill Screening

Bin or container mixer 10 and 25 liter container Blending

Tablet press Manesty Beta Tabletting

Coating pan perforated Compulab Coating

Batch sizes tested

The batch size for the exploratory batches were typically <1.0 kg. During formulation
development, the wet granulation was completed in a 25L Collette Gral mixer with batch

sizes ranging from 3.0 to 6.0 kg.

Statement on the up-scaling potential and robustness of the final process

All process incorporated with the manufacture of the Metformin wet granulation and drying
processes as well as the mixing, compression and coating are standard processes and use

standard equipment. The FBD (fluid bed dryer) drying process end-point (1 5-2.4%) LOD. -

Since the moisture level of the dried granulation could have significant impact on tabletting
properties, all granulations are preferably prepared using a KG5 mixer and dried in an oven
to an LOD of approximately 2% (preferred range 1.5-2.4%).

Manufacturing process: Alternative
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Total filmcoated tablet weight 1020.0 a Renpved during processing.
1" 9% (ww) calculated based on total quantity of Metfonnin HC1 and

HPC. WO AhPhHIZ3PCT/ US2006/ 037198 Tabl e 3- 4Conposi t@n;BboshPiids
ratio forz‘gl\/gt ?%F 500/ 25 ng and 1000/50 ng, filmcoated tablets

Component 500125 ng anount per tablet (ng) 500125 ng wei ght per

Step 1: Sieve the Metformin and HPC through a 1700um screen. Place sieved ingredients
into a diffusion blender and preblend at 20rpm for 200 rotations.

Step 2: Pass the blend through a twin screw extruder set at 180°C (at mixing zone) — Melt
granulation. . '

Step 3: Sieve the granulation through a 500 pum screen using a frewitt (milling step).

Step 4. Sieve LAF237 through a 500 um screen and blend with granulation of step 3, at 20
rpm for 300 rotations.

Step 5: Sieve magnesium stearate through a 1000 um screen and blend at 20 rpm for 60
rotations.

Step 6: Compression of the resulting composition

Step 7: Film coating

Example 18: Preparation of metformin granules using the melt granulation process:

Ingredient Percentage (w/w) | Amount per tablet {mg)
Internal phase
meﬁérmin HCI : 1000
hydroxypropyl cellulose 99
External phase
magnesium stearate 11
vildagliptin 50
Total 1160

The internal phase ingredients i.e. metformin hydrochloride, and hydroxypropyl
celiulose available as KLUCEL EXF from Hercules Chemical Co. {(Wilmington, Delaware)
are combined and blended in a bin blender for about two hundred rotations. The blend is
introduced into the feed section, or hopper, of a twin screw extruder. A suitable twin screw
extruder is the PRISM 16 mm pharmaceutical twin screw extruder available from Thermo
Electron Corp. (Waltham, Massachusetts).

Located at the end of the twin screw extruder is a die with a bore of approximately
three mm. The twin screw extruder is configured with five individual barrel zones, or
.sections, that can independently adjusted to different parameters. Starting from the hopper
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wei ght (% 1000150 ng anmount per tablet (ng) 1000/50 ng wei ght per
wei ght (% LAF237 25.0 4.3 50.0 4.3 Mefformn HCl 500.0 86.3 1000.0

86. 3 Hydr oxppo@RMicssel | ul ose PCT/US2006/037198

to the die, the zones are respectively heated to the following temperatures: 40°C, 110°C,
130°C, 170°C and 185°C. The temperatures of the heating zones do not exceed the
melting temperature of metformin hydrochloride which is approximately 232°C. The screw
speed is set to 150 rpm, but can be as high as 400 rpm, and the volumetric feed rate is
adjusted to deliver between about 30 to 45 grams of material per minute. The throughput
rate can be adjusted from 4 g/min to 80 g/min.

The exirudate, or granules, from the extruder are then cooled to room temperature
by allowing them to stand from approximately fifteen to twenty minutes. The cooled
granules, are subsequently sieved through a 500 micrometer screen (i.e., aone mm
screen).

For the external phase, the mag'nesium stearate is sieved through a 1000
micrometer screen and vildagliptin drug substance is first passed through a 500 micrometer
screen. Vildagliptin is then blended with the obtained granules using a suitable bin blender
for approximately 150 or 300 rotations. The magnesium stearate is blended with the
resulting mixture for 50 or 70 rotations. The resulting final blend is compressed into tablets
using a conventional rotary tablet press (Manesty Beta Press) using a compression force
ranging between 6kN and 25 kN. The resulting tablets are monolithic and having a
hardness ranging from 5 kP to 35 kP. Tablets having hardness ranging from 15 kP to 35
KP resulted in acceptable friability of less than 1.0% wiw after five hundred drops.
Moreover, these tablets have a disintegration time of less than equal to twenty minutes with
discs at 37°C in 0.1 N HCI,

Example 2:
A. Summary of extended compatibility tests -

Excipient compatibility study of the herein described formulations with standard excipients at
S0°C/75% (open) for 4 weeks was conducted. Based on the compatibility results, the data
indicate that the herein described formulations and tablets provided less degradation of
metformin or LAF237.

B. Siability protocol

Stability studies at 25°C/60%RH, 30/85%RH and 40°C/75%RH was conducted in induction
sealed HDPE (high density polyethylene) bottles with desiccant and at 40°C/75%RH open
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49.5* 8.5 98.9* 8.5 (Klucer EXF) Magnesi um stearate 5.2 0.9 10.4

0.9 Tot al

core wei ght 580.0 100.0 1159.0 100.0 Filmcoating
WO 2007/041053 PCT/US2006/037198

without desiccant (Open). Stability conditions at different time points have shown better
resul{ with the herein described formulations and tablets.

RH = relative humidity

(a) Tablei) Exploratory formulation stability storage conditions.

Storage conditions
Interval  25°C/60%RH 30°C/65%RH 40°C/75%RH 40°CI75%RH, Open

3W .
BW X X
3M X . X

&M X

(b} Table i) Melt granulation and low moisture seties stability storage conditions

Storage conditions
Interval  25°C/60%RH 30°C/65%RH 40°C/75%RH  40°c/75%RH, Open

3w X
6W X X
3M X [X] X

6M X IX]

12M X iX]

[ ] =optional test

Stability results: Good stability have been obtained with the herein described formulations
and tablets.

Stabifity of low moisture series formulations, Met:LAF 40:1 ratio

(Metformin Directly Compressed) {Pre-granulated material sold as a “new grade” for direct
compression in to tablets) + LAF237 (solvent granulation) results in a LAF237 Total
degradation of 2.8% in the 40°C/75% RHM + 6 weeks closed storage conditions.

(Metformin water granulated with 6.6% of HPC) + LAF237 (solvent granulation) {claimed
formulation) results in a LAF237 Total degradation of 0.8% in the 40°C/75% RH + 6 weeks
closed storage conditions.
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Qpadry prem x** 23.2 4.0 46.4 4.0 Purified water, USP g.s.a (.s.a

Tot al

filmcoated tablet weight 603.0 1206.0 LAF237

WO 2007/641053 PCT/US2006/037198

Co-granulation of (metformin + LAF237) with 6.6 % HPC results in a LAF237 Total
degradation of 6.6% in the 40°C/75% RH + 6 weeks closed storage conditions.

Furthermore, the applicant has tested many other formulations and has discovered that a
formulation, (e.g. tablet in unit dosage form), comprising a DPP-IV inhibitor and metformin,
and having-a high drug load provides better stability results, especially if a binder is present
preferably if HPC is present.

C. Test conditions for dissolution rate

' The method that was selected was based on the results from earlier method development

studies showing similar release profiles of Metformin and LAF237 at different pH's (0.01N
HCI, pH 4.5 and pH 6.8 buffer) as well as from paddles or baskets (50 and 100 rpm).

USP Apparatus: | (Baékets)
Rotation Speed: 100 rpm
Dissolution Medium:  0.01 N HC, degassed.

Volume: 900 ml

The dissolution was performed (n=3) for initial samples only. Dissolution on stability
samples have shown good results with the herein described formulations and tablets. The
dissolution rate requirements have been met.

3. Compositions:

Example of compositions for all dosage strengths are listed in Table 3-1 through Table 3-6
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25.0 4.31 50.0 4.31 Metformn HCI 500.0 86.21 1000.0 86.21 _
Hydr opr opyl cellul ose 495* 8.53 99* 8.53 (Kl ucel EXF) Magnesi um

stearate  wo 2007/041053 PCT/US2006/037198

Table 3-1 Composition at 5:1 ratio for 250/50 mg Met/LAF., film coated tablets

Component Amount per tablet Weight per
{(mg) weight (%)

LAF237 50.0 15.3
Metformin HCI 250.0 76.3
Hydroxypropyl cellulose (Kiucel® EXF) 24.7* 7.6
Magnesium stearate 2.9 0.9
Total core weight 328.0 100.0
Film coating

Opadry premix** 13.1 4.0
Purified water, USP : g.s.2

Total film coated tablet weight 341.0

LAF237 50.0 15.24
Metformin HCI 250.0 76.22
Hydroxypropy! cellulose (Klucs!® EXF) . 24.75% 7.6
Magnesium stearate 3.25 0.99

Total core weight 328.0 100.0

Film coating

Opadry premix** 12.0 3.53

Purified water, USP q.s.%
‘Total film coated tablet weight 340.0

* Removed during processing.
* 9% (w/w) calculated based on total quantity Metformin HC] and HPC.
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5.5 0.95 11 0.95 Total core weight 580.0 100.0 1160.0 100.0 Film
coating OQpadry prem x** 18 28 2.36 Purified water, USP
WO 2007/041053 PCT/US2006/037198

Table 3-2 Composition at 10:1 ratio for 250/25 mg and 500/50 mg Met/LAF, film coated

tablets
250/50 mg 250/50 mg 500/50 mg 500/50 mg
amount per weight per  amount per  weight per
Component tablet (mg) weight tablet (mag) weight

(%) . {%)
LAF237 50.0 8.3 50.0 8.2
Metformin HCI 250.0 82.7 500.0 82.7
Hydroxypropyl 24.7% 8.2 49.5% 8.2
cellulose (Klucel® EXF)
Magnesium stearate 27 0.9 54 0.9
Total core weight 302.0 . 100.0 605.0 100.0
Film coating . :
Opadry premix** 12.1 4.0 24.2 4.0
Purified water, USP g.s.f q.s.®
Total film coated tablet 315.0 629.0
weight
LAF237 : 50.0 15.24 50.0 8.25
Metformin HCI 250.0 76.22 500.0 82.51
Hydroxypropyl 24.75* 7.55 49.5% 8.17
cellulose (Kiucel® EXF) :
Magnesium stearate 3.25 0.99 8.5 1.07
Total core weight 328.0 100.0 606.0 100.0
Film coating .
Opadry premix** 12 3.52 18 2.89
Purified water, USP g.s.” : q.s.
Total film coated tablet 340.0 624.0
weight

* Removed during processing.
* 9% (w/w) calculated based on total quantity of Metformin HCI and HPC.
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gsa g.s.a Total filmcoated tablet weight 598 1188 a Renoved
during processing. * 9% (w w) cal cul ated based on total quantity of
Met f or m n egho@ndisC. WO 2007/ 041053PCT/ US2006/ 037 198 chala6v6/037198
3-5Conposition at 34:1 ratio for Met/LAF 850/25 ng, film coated
tabl ets Conponent anount per tablet (ng) weight per weight (%

Table 3-3 Composition at 17:1 ratio for Met/LAF 850/50 mg, film coated tablets

Component amount per weight per
tablet (mg) weight (%)

LAF237 50.0 5.0
Metformin HCI 850.0 85.6
Hydroxypropyl cellulose (Klucel® EXF) 84,1* 8.5
Magnesium stearate 8.9 0.9
Total core weight 993.0 100.0
Film coating
Opadry premix** 39.7 4.0
Purified water, USP ' q.s.? '
Total film coated tablet weight 1033.0
LAF237 50.0 5.03
Metformin HCI 850.0 85.51
Hydroxypropyl cellulose (Klucel® EXF) 84.15* 8.47
Magnesium stearate 8.85 0.99
Total core weight 894.0 100.0
Film coating
Opadry premix** 28
Purified water, USP ' g.s.?
Total film coated tablet weight 1020.0

* Removed during processing.
* 9% (w/w) calculated based on total quantity of Metformin HCl and HPC. . -
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LAF237 25.0 2.6 Metfornmin HC 850.0 87.8 Hydroxypropyl cellulose
(Klucel EXF) 84.1* 8.7 Magnesium stearate 8.7 0.9 Total core weight

968. 0 100.Wohbd-musRat i ng  Opadry prem x** 38.7 PCT/US2006/037198

Table 3-4 Composition at 20:1 ratio for Met/l. AF 500/25 mg and 1000/50 mg, film coated

tablets
500/25 500/25mg  1000/50 mg 1000/50 mg
mg weight per amount per weight per
Component amount weight tablet {mgq) weight
) per fablet (%) (%)
{mg)

LAF237 25.0 4.3 50.0 4.3
Metformin HCI 500.0 86.3 1000.0 86.3
Hydroxgpropyi cellulose 49.5* 8.5 98.9* 8.5
(Klucel™ EXF)
Magnesium stearate 5.2 : 0.2 104 0.9
Total core weight 580.0 100.0 1159.0 100.0
Film coating )
Opadry premix** 23.2 4.0 46.4 4.0
Purified water, USP q.s. q.s.2
Total film coated tablet 603.0 1206.0
weight
LAF237 25.0 4.31 50.0 4.31
Metformin HCI 500.0 86.21 1000.0 86.21
Hydroxgpropyl cellulose 49 5* 8.53 99* 8.53
(Klucel® EXF) '
Magnesium stearate 5.5 0.95 11 0.95
Total core weight 580.0 100.0 1160.0 100.0
Film coating
Opadry premix** 18 28 2.36
Purified water, USP q.s.2 g.s.2
Total film coated tablet 598 1188
weight

* Removed during processing.
* 9% (w/w) calculated based on total quantity of Metformin HCI and HPC.
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4.0 Purified water, USP  Total filmcoated tablet weight 1006.0 a
Renoved during processing. * 9% (ww) cal cul ated based on total
quant ity oWoNetfoerobni n HCL and HPC. WO 2007/ 041053PCT/Ad3266 0374398
Tabl e 3-6 Conposition at 40:1 ratio for Met/LAF 1000/25 ng, film
coated tabl ets Conponent anbunt pertabl et wei ght perwei ght (m) (%
LAF23725.02.2 Metform n HCl 1000. 088. 2 Hydr oxypropyl cellul ose
(Klucel €98. 9*8. 7

Table 3-5 Composition at 34:1 ratio for Met/LAF 850/25 myg, film coated tablets

Component amount per weight per
tablet {mg) weight (%)

LAF237 25.0 2.6
Metformin HCI © 850.0 87.8
Hydroxypropyl cellulose (Klucel® EXF) 84.1* 8.7
Magnesium stearaie 8.7 0.9
Total core weight 968.0 100.0
Film coating
Opadry premix** 38.7 4.0
Purified water, USP ‘ g.8.%
Total film coated tablet weight 1008.0 -

? Removed during processing.
* 9% (w/w) calculated based on total quantity of Metformin HCI and HPC.
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EXF) Magnesi um stearatel0.20.9 Total core weight1134.0100.0 Film
coating Opadry prem x**45.44.0 Purified water, USP Total film coated
t abl et weig@btzddr/iQ:10833 a Renoved during processing. * 9%fav/u82006/037198
cal cul ated based on total quantity of Metfornnn HCl and HPC. Exanple
4. The tablets prepared in accordance with the above Description and
exanpl es can be tested as foll ows. Tablet Evaluation Methods 1.
Average tablet weight Twenty tablets are wei ghed on an anal yti cal

bal ance and the average tabl et weight calculated. 2. Tablet breaking

strengt hTéke B® bodbdsiibn ot 2B @4t% 8F Bedinik Yodua Av% ik %B%rg% g%.ye@ a

Schl euniger. crushing strength tester, and the av rage

strength cal cul at®tponént Fri abi | | t)@rﬁ%,{t%ﬂabl‘g’co WwelghEher waghtr atel y
wei ghed, are subjected to 10 m nutes frl(,g |ty tes 3/)USI ng a Roche
Fri abi | af gto37The Tabl €S ar e dedusted; rgvdel ghed;—arnd L e e ght | oss
due to tm%ffrlla Qlty is calculated as ap{gercentage of “tthe initi al
wei ght . By sion Disinte gratlontl DT(Thetes% -4 or

di sperm@!’ﬁgc”fyﬁm%l%e”ﬂéﬁ daurel'n the BritP8E" Phar macopoeBd, 1988,

Vol une | page 895- BP 1988). Tablets are tested in accordance to
the abovidagnssiunestesmie est (wi thout discdp.2for di sper Si bloe tablets.

Thi s utiTotzlesrenatight at a tenperature ofi138g9 21 C. 5. ¢fhFpersion

Qual i ty.Filcagiger dance with the BP uniformty of di spersi on test for

di spersi@Fg BTQ: « (BP 1988 Vol une 11 g%e 895), two tablets are

pl aced ilg % of ter at 19-21 C ant allowed to df- perse. WO
2007/ 04108BPEYR /037198 Granul e Ev8iuati on Methods 1. Loss on
Dryi ng (1tghfilm ppated tableiwalohboi st ure cortl@®p of the granule (LOD) can
be deter rrpl e using a Conputrac nol sture anal yser
set at 9a(r)]k g%egerhrﬁpgar |C%SS§11 cordance with the manufacturer's
procedur’e! 9% (W/W) calculated based on total quantity of Metformin HCI and HPC.

S+

Example 4: The tablets prepared in accordance with the above Description and examples
can be tested as follows.

Tablet Evaluation 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). tablets are individually tested using a Schieuniger
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.

4. Dispersion Disintegration time DT (The test for dispersible tablets defined in the British
Pharmacopoeia, 1988, Volume li, page 895 - BP 1988). Tablets are tested in accordance to
the above-defined BP test (without discs) for dispersible tablets. This utilizes water at a
temperature of 19°- 21° C.

5. Dispersion Quality. In accordance with the BP uniformity of dispersion test for dispersible

tablets (BP 1988 Volume Il page 895), two tablets are placed in 100 ml of water at 19°-21°
C. and allowed to disperse.
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2. Weight Median Dianeter (WWD). A 10 g sanple of granule is sifted
for 2 mnutes at suitable pulse and sift anplitudes in an Allen

Bradl ey somoeowioliives i n accordance with manuf acturer's agratsosgiobms .
Si eves of 300 pm 250 pm 200 pm 150 pm 100 pm 53 pmand 40 pm are
used. The WWMD is calculated fromthe cunul ati ve percentage undersize
size distribution using a conputer program Exanple 5: |[Inproved
manuf acturing robustness A prelimnary conpactibility assessnent is
carried @anu%@\%]ugﬁ&ﬁ’ﬁ%ﬂﬂwss using different fornulations. Data
denonstrate that our clained conmpositions on being conpressed with

i ncr easi? | evel s .of pressure (conpression force) show wel | adapted
tabl et sirORHPRPYRY )i T igpideal goistyre crefest of tregranilp dPP)iambeat i ons
have shoggterigiosh 4 8l eiangiie 898 & CRRPusIPBRI bhdijskr safiak Bod ORI

pressure, %\%)(:)rrgr essi,&g force) our clained formulations and sel ecte
ranges sHERFESRGAEATT DRNYagEr BPrCRiY8ase in tabl et strength. A
conpactibility study (D. Becker, personal conmunication):-is carried
out on ah WeightrNgriam Ridmictar @V} AdD @ ssitrpte afiyraoTuissis sifiet! Forfoonipeteand

di spl ac r}m% r s, A clear.

i ndi cat %@Q%Igﬁgﬁggﬁggﬁ ro%{a{a ﬁ@g}% ﬁél%ﬁ %r%ﬁ%fé@%%?q %ﬁ?loreofa i very
li kel y tBaHE3@UBEDINstregipes. Sieves abIXY 1om.(230i iy 200 nend 66 Lomie3smds3 umed
out usi ngn h G f1 ' I M
our of af ity Ghited TS R cHIcEER e RaTRRRIS Pirkuros (R e,
to provi GMRHign Ugla iarcemreishpEstanbi | ity especial ly for the

LAF237: metformn ratio of 1:5. The results obtained show t hat

conveni diptantidbbet har dness can be obtained if the netform n granul es
contain e.g. between 1 and 20% preferably between 3 and 13% between -
3 and 17ng9evefl menbfactleng sakoktness HPC. WO 2007/ 041053PCT/ US2006/ 037198
Exanple 6: Friability Evaluation is carried out using a Manesty

Bet apr e Prglimiaty donmactihility assepsrgent istardgchout ahe Gavdripngs using @iFiedéntr pm
(63, 000-f86n Rnd PH and force of 7.5-15 kN. The trials uses

Fl at - fraced Bevel ed-edge (FFBE) tooling of 9 nmdianeter for 250 ng

t abl et s Eesl ddMorenat REEHS ClhiBdd . i :
used depef'ndi n&;(zn t he Weifggﬁ‘tl Of%ﬂ)ﬁggfggg%lg%fﬁ%"@#segr\@{ggécﬁé%;@'I@vels
f

Conpr es<1 BIFSHYEFITRPTeRIPLOFFe) shaw welbgdarieddabie\atiegaih. Paertistlaph date t he
measur echeotint desweised Bitdiytishesiagsitonh 4 feod tabebittdnbih drRISsdhSacabip Ped

fromth re. used to determ.,ne the variables rticle size

i ot 11 bars e e B st b Ereh i e yeiuiadohs pBF Soriekrbess sty

wei ght , awmtbetentiaiyiesful increpdeeintaidtetrengis) i npacting t he out cone of

hardness. Qur clainmed fornulations and sel ected ranges are .

parti culfargopnagiilitedstudy pfPovBenket, hpenserali cedmEnicatioin) i isy carfizdinglteon an

Tabl et s ifvihiaaicd Kbt dHadimdid s i f (o t 0

t hat tal;I ets conpri y%@é,&%ﬁgﬁ%i\@ﬁ @rrc% ann%igjrI rll%cle;ér}gﬁ%et%%%%tﬁbb?nnjd%g Fr

have ar GIHPWPT 8¢ eBabi | ity, while tablets conprising LAF237 +

(metformn granules conprising 12% HPC) have | ess than 0.2%

friabilit 9'e%%¥‘gﬁafé‘6}rﬁr%§’§?e€nfrﬂr9'6 tegsetata dial)LAFRR A faflets Are Nesy Hikply dalhave

stress (ppar tablet Rargihess/diisHing diehiionnIcEB @lilved @i @ding %ﬁ&f@}t gtﬁé%: WihCexcellent
of vildagliptin

particl i.ze. ran can be pr.oduced from an or g |

o g, amdPERETLIE! e ep by C'Bv‘eﬁe%HHH*F@%ns b Gelboyieanes A erthnane
medi at ecdbyted np actvidesthe aequired compadibBityosspekiallyTis thec OAFES7eh&@Fdrvin ratio of
availabgg5grinding equi pnrent a conbi nati on of these principles
occurs. For vildagliptin preferably a nechanical inpact or jet mll
is used. f | i ] | .equi pped .
w th a1 or ool Apd 1ha R Eblot RRELS B de SnaT 131 nBBG
For our SFRTWESSNtRinepér biweear antha@h pnéferabiyi hetiwedrad enb &t hebvedna and

slit screem, & 3 Binderich 8s Hped. The inpact speed should be varia. ble
bet ween 20 and 100 m's (as peripheral speed) to adapt to any batch to
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4. A conposition or tablet according to any of clainms 1 to 3,
conprising at |east one pharmaceutically acceptable excipient. 5. A
conposi ti owoanetmatset according to any of clains 1 to 4eciwruwhon7ios
metformn is in the formof granules. 6. A conposition or tablet
according to any of clains 5, wherein nefformn is in the form of.
granul es and wherein the granules contain at |east one

phar maceutical |y acceptable excipient. 7. A conposition or tabl et

accordin xérﬁ B F Bbﬂ ims 5 to 6, wherein meffornan is in the form
of granu?—ers-%'ngwﬁem-‘ﬂ the granules contain a binder. 8. A
conpost ! il KBk £y AF GROL Aokl BRPLL of Bl oy L MPSLELD

rnetformn
a bi nderseﬂtms rqtmamrm(@mq M“E’rg)ls)ndtfsm EP? 5V kN. The trials uses Flat-

2007/ 041@5&?@\!&&2&%@/@%%9@0& %fg%g%i%h%e'té?ﬁ?roh%ﬁ}? a%[ge WeenOHw‘Plg to

any of clains 1 to 20%
or bet wediAmgtenfr S1 qg%t@lgletﬁ/éfptgmdlmetarsmr@r usesl depending pe thsfweight of the tested

phar mac et'éb]b aH‘lé(blﬁi? Qﬁf?ﬁpﬁ@ésﬁmﬁir@tﬂ@ rStraW ratéeﬁrmg Bnd V@e %ﬁg Garkahigh Qfe th?t ween

6.5 and 5% by wei ght on a thy wei ght basis of rmaceuti cally
accept aHP%a%'r corggs. Sfydy dpgigharchthe f@%ﬁweiﬁtwﬁﬁeﬁ&mﬂwtm a5e HpRf
17. 5% b%’to%é@rﬂfﬂne@ﬁé @arlébhés\(%rﬁl{lﬁ s:ﬁ@élbtﬁb&fonan H{éﬁfbfﬁﬁgﬁwfﬂ @ikt M?xght tablet
accept abl e I nder, e or n (0] Cl al B

obt al ned Klnese ﬁ@é%@@gﬂhﬁ%&%tﬁn W@f)'eﬁ%?)f*mpﬁ?twgév%ﬂlm:@&eaﬁh&wﬁdness

vi | dagl i @t cleimad fopiuiatera dnd satec:teaasmge@raee p&mmn@;waagféalté profige & abl e

exci pi er‘pe # iWar maceuti cal conposition or a tablet conprising as
active |n |en{J Y0 between 1.5 to 35%of a DPP-1V inhi bitor, or

phar mac I”fp?é 0 of
met f or me%ga biérigrg%}é@b%‘ ?‘g ?M;%‘C’gg%?o% FOeéﬁls‘%t {)e‘i’ el e'élg Shgﬁé %{eé? n
met f or mi 4eMpsising Lﬁﬁ@? brimedermin arankies withens birsier dabe troeedh 08% driadaiog, vhile
bi nder, taplets comprising LAF237 + (metformin granules comprising 12% HPC) have less than

0.2% friability (at a compression force of 15kN).

Example 7: Mechanical stress (particle size distribution)

The material in the desired particle size range can be .produced from any form of vildagliptin
e.g. amorphous vildagliptin, by mechanical stress. This stress can be mediated by impact,
shear or compression. In most commercially available grinding equipment a combination of
these principles occurs. For vildagliptin preferably a mechanical impact or jet mill is used.
The most'preferable mechanical impact mill can be equipped with different kind of beaters,
screens, 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 baftch to batch variation. In our case a
peripheral speed of the beater of about 40 - 50 m/s is used.
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12. A conposition or tablet according to any of clains 1 to 11,
conprising as active ingredients, |) between 1.5 to 20% of

vi | dagl i ptwoern4msphar maceuti cal |y acceptabl e salt thecaodsoddoes7ios
between 80 to 98.5% of netform n or a pharnaceutically acceptable
salt thereof, and wherein netforminis in the formof granules
conprising between Ito 25% of a binder. 13. A conposition or tablet
according to any of clains 7, 8, 11 or 12, wherein the granul es
conprise;é$%letween Ito 20% or between 3 and 13% by weight on a dry
wei ght ba %rnaceutlcally acceptable bi nder, ii) between
4.9 and 12% or between 7.5 and 10. 5% by wei g on_a dry wel %ht%PaS|s
of a phar iacebrhymersptic serprasifPrecamnisng bet‘aﬁen ﬁquﬁﬁ%e&%%’ﬁ 6 198y

1Z 5% or ttb@mée@m b2eh: aHeg taiaa‘é% Wighveh ahity @Bight bakiy oﬂﬁir@h‘hgrbdi&lt?) of a
phar maceut i ca

e . 4 insin e SGEE RoBefs B Pheviauinad efimd SRl bbb 21
10, wher eiphamtaecicaiyl @ccepinbleshibtesol. f r om st arches ceI | ul oses and

derivatives thereof; sucrose; dextrose; corn syrup; polysaccharides;
and gel atizn. A%sblehoCdigpilySictriptaseditatiiet dostprisiorioxteéandiltio 98k yhebieco Batns 7

to 14, m%g Qet&:%&n '}65/”{399“% B l:%tv?e%}n o %009':8‘3/0 &Lw%@ﬁ b Qtdh"@elhﬁ’c%QQBﬁ active

sel ect ed fr rourystallirne ce propyl %
hydr oxy! etitypdiasts, wmer@'g dheggctive 'WGCFFW%/‘F‘J&F@W | Wﬁghfgiﬂ Bl MEUPTB% or 'ﬂ éac

conposi t i QAsdH pHARLRIIGREAItade St thumpfof clains!' to 15, wherein at
| east one conventional pharmaceutically acceptable excipient can be

added to the ﬁ%ﬁ}ﬂ?&ﬁgh Qm:]abié? acodi ﬁé’f@éﬂ? lof Li8ARe Mo & %@J’nﬁﬁm@%ﬁﬁé&h B td O

f cl t
ool pi ent P bUmeRn&SH i BrNeR 10,16 i qerLesnodp B Gy RRERorca oy
| ubr i cant syeight bagsisfdf hitee igragienidantis=irine acive igerdentsi@nsist of isolitio pesh or

tabl et ac o th 28y (i Reutichl abdbpotabRekRInArebhie conmposition
does not g%?lt{agn?ﬂ m%r% ﬁ 3 6% or628/|q9%apregfaerably 175, 15% or 11% by

vei ght on a dry uel gl g%gfﬁgagpmd%&mip%P&?MEHC&@&'oxmgﬁsgrggg%tm e

exci pl ent conp05|t|on 0 et according
to any of pbRmiasutically acEpidleRreiBiER];

&. A composition or tablet according to any of claims 1 ta 4, wherein metformin is in the

form of granules.

B. A composition or tablet according to any of claims 5, whergln metiormin is in the form
of granuies and wherein the granules contain at least one pharmaceutically acceptable

axcipient,

7. Acamposition or tablet according to any of claims 5 to 6, wherein metformin s in the
form of granules and wherein the granules contain a binder.

8. A composition or tablet according to any of claims 5 to 7. wherein metformin is in the
form of granules comprising between 1 {0 25% of a binder.
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i) between 1 and 12% or between 2.9 and 11% by wei ght on a dry wei ght
basis of a pharmaceutically acceptabl e binder and optionally between
0.1 and 10xmbyovkright on a dry wei ght basis of a furthefcTus2006/037198
pharmaceutically acceptable excipient, or ii) between 7.5 and 17.5%
or between 12.5 and 17.5% by weight on a dry wei ght basis of a
pharmaceutically acceptabl e bi nder and optionally between 0.1 and 10%
by weight on a dry weight basis of a further pharnmaceutically

accept abl eg excd Rineiakiior’ tapfe: SRR th bANsraiMADbal cofpAgigli Ng to any of
claims 4 to 19, wherein the further pharnmaceutically acceptable
excipient is a | ubpizenien 124 25%,, cemees il td 200 arbetvah atand ¢2%r by wejoitton

any of clains 4 to , : S 9 0 etween 0,1%to
2% or between O. 5%%@oweiﬁgg/é%fldf\%g’f“gﬁa\é%@%“g3%%@8?%@?’2n of a

phar ngeut It cal : y. aﬁ)Q:!zé{g\Fe@mz?ldnﬂhﬂ%CaﬁeN{eagB.ls%nﬂﬁ.&]ﬁpfﬂvéigm ofra diyeudight
according to clai Qr rein I nt i s magnesi um
stearate. be RECTFE?%?@Q@E‘F’?%E@?@ESQP%&E&%E&] 8'6123. A conposition or
tabl et accordi ng t ) atyeenf7.&angi 17e5% on helvgen 12.4med &1. Bl%b eveight Gt 97 n
granul es are pr oduggghftbgsgg@fag{aﬁaweaﬁda%@ép{m findgf.anul ation, with
the binder. 24. A conposition or tablet according to any of clains 5
to 23, wheggin tform r ation
wth vater Gr 4 S5PURR ARl La b RONET, oroni Ry Bkttt BT
acetate, gl ycoffostiormingrappiepyitfevidegipreaid optomallyel iagpinngivheaesiicalap et
according to amngesphatfd Seilndl, or 13 to 24, wherein the DPP-1V

I nhibitor is selected from1-{2-[(5-cyanopyridin-2-y0 am no]

et hyl am noj}, ac > = bl it W 08

vi l dagl i pt I f?’ﬁ%’g’%‘fé@%‘f‘gﬁ%‘@g}’g?ﬁf’@aﬁ@* ﬁa’ﬁ’g%ﬁ%ﬁé}% A rbﬂ%ﬁ
OVBAT7118, 3- (am nbAEVRY 19 43 106 BkA WT-MARSr £t B REFRipcbeg eingbiple 6.

i soqui nol i necar boxsatitokgeaind

2- 43- (am normet hy0- g {aRHEN el BERMorin QKQpﬁangaé@uﬁﬁéﬂ*]Qcc@ptable salt

i soqui nol yl | oxyl acetam de and optionally in any case pharmaceuti cal
salts thereof. 26. thﬂm%rrposi tion or tablet according to any of clains
1 to 247 waedwdiereit metfddRR: it W therformyiot grantiles coinpbitkingl Heprsien 1de 2&6 of a binder .
pharmaceutical salt thereof, and represent between 1.5 to 35% of the
active i ngygdiLentposidh oriafiaFBRsdind ©RNPE dathd elo BCaMikng aé autiany of
clains 1 tp 2 wherein vildagliptinis in the formof particles.

28. A compBEiEtEf or tablet according to any of clains 1 to 27
,wherei n vil dagl i ptieiween 1.6 tq 208 plosidaodstinperetihamaseuticplly agpantablepalt

| east 40% preferapkpaf0% nost preferably 60% or 90% of vildagliptin

has a particle size djstributi.on, of less. thap 2 Ll j n at
| east 40% prefer a@l%{‘@8%88?%%{&%Pem%tﬁ’%’f’frgag%"ﬁgcegg%%l%%é%? ‘g%;ﬁ ptin
has a particle siztheweEtri buti on between 10 to 250 pm or wherein at

| east 25% gk4 Merdifmstrordnrt M thd 8n BRErbhlds@ombaghgtieSideh A Ub 2PR of Sbindar
between 50 to 150 gm

13. A composition or taklet according fo any of claims 7, 8, 11 or 12, wherein the granulss
compriee;
i) hetween 1 to 20% or between 3 and 13%, by weight on a dry waight basis
of a pharmaceutically acceptable binder,
i)  between 4.8 and 12% or between 7.5 and 10.5% by weight on a dry
weight basis of a pharmaceutically acceptable hinder, or
i) hetween 7.5 and 17.5% or between 12.5 and 17.5% by weight on a dry
weight basis of a pharinaceutically acceptable binder,

&5

RECTIFIED SHEET (RULE 91)
1SAIEP



29. A pharmaceutical conposition according to any of clains 1 to 28,
which is contained In a capsule or is irt the formof a tablet,

conpr essedwbhabiatiioes directly conpressed tablet. 30. A g@®bosn37198
according to any of clainms 12 to 29, obtained by direct conpression
of the metformn granules with vildagliptin and optionally at | east
one pharmaceutically acceptabl e excipient. 57 RECTIFI ED SHEET ( RULE
91) LSWEP 31. A tablet according to any of clains 2, or 10 to 20,

which is addithefapdsiioh bt BhieRtSENg BUWER oRGkiby 7 & 3, Whsedcths bigdeois

claim 1 - BoRgeesien sReRer ebeo 5P AR e ichrh B Bl sh Y

| ayers of aolpsaechaddespiand geldtmyer tablet. 33. A conposition or tablet
according to any of clainms 1 to 32, conprising; i) between 26 ng and
100 ng of k! daghhpsitn 6f taBlefitasOifg Blthy ebdiaidal to t4haheash thediindedis 25 ny,

50 mg or 1Q0 of ,vildagliptin or ' f. 34.
A conposi t Folar Stdaflabe derdh sPadq forb RRTRREAL EligSE biucp oAt
conpri si nggeelvjosbdvdisryietBio celblosoa hydrowftrommatiy! aaiwessng of metformin
or a pharmaceutical salt thereof, or 11)250 ng, 500 ng, 850 ngy or
1000 ng of 1Bet Aesmpdition oataplbipacomdieg tol engbf @aiing 1 tchth @bérgin aBBast ane

2 | ; . ) o
Y2y of o Recalctl Do Ry Suf biTRiada LS dam BB 21 10
h tical It th ., 11)25 f.ovildaglj.pti 500 f
et form e gr ARoEpRpIER cE ket At Re By et iR [ bb@af e ) 25 g o

vi | dagl i pt iphérmaneltiBgly angpptebleraséifient id aejecied fibm bindgrscdilvents, disintegrants,

phar maceut igala ek bidties Sffiantd M cAme®D of vildagliptio and 1000 ng of
' or 1n any case a pharmaceutical salt thereof,

mef f orm n,
18. A composition o tablet according fo any of elaims 1 to 17, wherein the composition
daes not contain more than 25% or 20%, preferably 17.5, 15% or 11% by weight on a dry
waight basis of a pharmaceutically acceptable excipient Including the binder.

19, A composition or tablet according to any of claims 1 o 18 comprising;
i) between 1 and 12% or between 2.9 and 11% by weight on a dry weight basis of
a pharmaceutically acceptable binder and optionally between 0.1 and 10% by
weight on a dry weight basis of a further pharmaceutically acaeptable exciplent, or
ii) between 7.5 and 17.5% or between 12.5 and 17.5% by weight on a dry weight
basis of a pharmaceutically acceptable binder and opiionally between 0.1 and 10%
by weight on a dry weight hasis of a further pharmaceutically acceptable excipient,

20. A composition or tablet according to any of ¢laims 4 to 18, wherein the further
pharmaceutically acceptable excipient is a lubricant.

21. A composition or tablet according to any of claims 4 to 19, compriging between 0.1%
i0 5%, between 0.1% to 2%, or between 0.5% fo 1.5% by weight of the composition of a
pharmaceutically acceptable lubricant,

22, A composition or tablst according to claims 20 or 21, wherein the |ubricant is

magnesium stearate,
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v) 50 ng of vildagliptin and 500 ng of metformn, or in any case a
phar maceutical salt thereof, vi) 50 ng of vildagliptin and 850 ng of
met f or m n,wonroed7m4aB8y case a pharmaceutical salt thereofpcTous2visio)7186
ng of vildagliptin and 1000 ng of nmetformn, or in any case a
pharmaceuti cal salt thereof. 58 RECTIFI ED SHEET (RULE 91) | SAVEP

36. A conposition or tablet according to any of clains 1 to 35,
conprising an additional active Ingredient which is a sulfonylureas

?r a gli taé@?neAE&Iﬁ $bsfRen Wtﬂﬂét'a&@?dﬁ@ﬂo@h'{ 5rRREG-S RZRN ehedin. thaﬁ;pﬂ;ﬂmss
or preparin arnmace ositio -

i nhi bi tor h"g“’ﬁ%E’P@F‘ﬁ‘f‘?ﬁ ﬁgrﬁﬂ@qgﬁ%mﬁl Lﬁaﬁg%eui rhgeakﬁmggl ts

t hereof, which conpri ses: granul ati ng rretfor mn and a

i i)drying gftandkenpastpm al‘tﬁﬁ[ﬁgﬂcm'ﬂ%ﬁ"r?ﬂhc’fﬁ?dmt e 5 Weriein e, Wﬁr"@ﬁd. ng
the OPP-1 Vg aﬁ&gpb,@qﬁgdu@m Wl §ShaSRe wih tuhtet dre givanskiested Gom athandig
mettormn an ricant e.g. magnesi um
stearate i & Brloﬁ?ﬁ%(? *\Xh%“ﬁ‘a{eh%‘z’%?f)‘k‘%‘ @o%f\fe[n H‘ﬁ on step H), $8. A
process for preparing a pharmaceuti cal et co ng, a . DPP-

i nhi bi tor 2Rd AeeTeAsiphogablgtFoegingig Ry sfa C%'rafr ??a@gg{'i‘”?ﬁl %E%’F‘Ps‘“e 0PIV
t her eof , WHh@Rora9 E@MdRERM 1-§2-[(-evandpptiding-yiremninol sthyiarcing aaetpi2{8k ey2np )

glr:.%é.l_ 29/ ?F]ﬁlrﬁwrcﬁ‘ Jins 9@&&5&ioﬂ%é5mfa%@ﬁ[m L%@@%D‘eﬂ%éﬁr{iﬁigﬁne, ' klﬂ)i@'l eweay the

C ai ni ng
metform n - %ﬁé*%ﬁrﬁéﬂ"%‘b&’bﬁjﬁ?%i frprogt 'P’EﬁS‘V'[‘“c%ﬁ'f‘ycg é nmagnesi um
st ear at e i Ssollipdidahmdididé Bei I{Xtanitomethyl)-2-isobuthyl-4-phenyl-1-oxo-1,2-dihydro-6-

isoguinolyljaxylacetamide and optionally in any case pharmaceutical salts thereof,

28. A composition or tablet according to any of claims 1 to 24, wherein the DPP-IV
inhibitor is vildagliptin or a pharmaceutical salt thereof, and represent batween 1.5 ta 35% of

the active ingredients.

27, A composition or fablet agcording to any of claims 1 to 26 , wherein vildagliptin is in the
form of pariicles.

28. A composition or tablet according to any of claims 1 to 27 , whersin vildagfiptin is in the

form of particles;
i) wherein at least 40%, preferably 60%, most preferably 0% or 80% of

vildagliptin has a particle size distribution of less than 250 pm,

i)} wherein at least 40%, preferably 0%, most preferably 80% or 80% of
vildagliptin has a particle size distribution betwsen 10 to 250 pm, or

iil) whersin at least 25% or at least 35% of the particle size distribution is between

50 1o 150 pm.

29. A pharmaceutical scomposition according to any of glaims 1 to 28, which is contained
in & capsule oris in the form of a tablet, compressed tablet or directly compressed tablet.

30. A tablet according fo any of claims 12 o 28, obtained by direct compression of the
metformin granules with vildagliptin and optionally at least ene pharmaceutivally acteptable

excipient.
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obtained on step Hi ), v)conpressing the resulting blend to form
tablets in unit dosage form 39. A process according to any of clains
37 or 38, wbepwimioddri ng step I1) the granul es are dri eRCTVigB2008/0B0B8 Of
0.54.5% preferably of 1.5 -2.4% 59 RECTI FI ED SHEET (RULE 91) | SNEP
40 A process according to any of clains 37 to 39, wherein at the end
of step 10 netformn or a pharmaceutical salt thereof, is in the form
of granul es conprising between [to 25% or between 3 and 13% or

bet ween 4. $1and taifsbaorordieg teswh ofzigmaRdr 10 1520 whieh isagdiinallying cogied.

17. 5% or betuesy bdim c&iflg dfoRUyNerRi ght on a dry weight basis of a
pharmaceutical |y "accept ab?e binder. 41. A process according to any

of cl ains tp 40, wherein . f I i y
accept abl e?‘%x c‘?ﬁh?@}ﬁce? g4 acaré@%sﬁlug%? %Qéé?ﬁrhe?gta ﬁ é@ﬂémgg%gﬁgﬁ?}e%}egﬁb% ng
step 0 or demiatengerrpsenid gne of e layers o blayer ddaveatehlgt t o cl ai m 41,
wherein the further pharnmaceutically acceptable excipitent is a

di | uent or 38. desimpRgicant iablettBcordngtoany shcldine o talidRgotgtigmy of cl ai ns

38 to 42, Whereizg%@egrtgﬁtrnﬁﬁr?&@%gf&vﬁ&aﬁﬁhtlh%r@%ﬂnﬁ&ufi&l hehthedof, or

resulting from St V). rocess according to. f clainms 37
to 43, wherein ’t}f?e"prgliléﬁﬂi'?%‘?rﬁ% mgrot wiidagilefy °ri%ph§‘”g%’lei't‘°8f%ﬁ&e?ﬁ’*‘on or
wet granul ation. 45. A process according to any of clains 37 to 44,
conpri si ng 3. gh anmbastion nr igbietrctgrding igragy af Halls dtnddh cem@list’Be bi nder are

bl ended and the‘%@ét@@éﬁ éoio@@@cﬁﬁﬁioiisb%muaﬁq SPHdHRERA of PphaiRadeutical salt
granul ation. 46. ocess according to claim45, wherein the

;
extruder is setthﬁrf’ébgrt ween 140 and 220 vC, or between 155 an 205 C or
bet ween 170 andii)290Bga800mg iBAQmgon )0 mof metforuic ess phagsaedlinatsalio any
of clains 37 toth%g ¢ Wherein the binder is a cellulose or derivative

t hereof, selecte P om mi crocr ystal line cellul ose, hydroxpropyl

ool Ul ose. YRS b G AR A OB PARBANERIEY

cellul ose. *™4 cor

wherein the OPP4 bAhghirlRaglintn ¥hd ZKGhd StnkdioRHin,or RHRY dRReLiihatedcestarhit
thereof. 49. A pha]g%racefutl cal conposition or a tablet according to
any of claims 1 t8*38%“Bt a process according to any of clains 36 to

46, wherein Netfobgidy drSndaiighif Snd SH0MPEs MBFAR,Br ih dieastntbahfaceitid

inhibitor is vil da% Iptin or a pharnmaceutical salt thereof. 50. A
tabl et accordi ng F8TEAFf the previous claims, wherein;

fifh 25 mg of vildagliptin and 850 my of metformin, or In any case a pharmaceutical
salt therzof,

iv) 25 mg of vildagliptin and 1000 mg of metformin, or in any case a pharmaceutical
salt thereof,

V) 5O mg of vildagliptin and 500 my of metformin, or in any case a pharmaceutical
salt thereof,

vi) 50 mg of vildagliptin and 850 mg of metformin, or in any case a pharmaceuwtical
salt theraof, or

vi) 50 mg of vildagliptin and 1000 mg of metformin, or in any case a pharmaceutical

salt thereof.

58

RECTIFIED SHEET (RULE 91)
ISATEP



the tabl et hardness is conprised between 60 and 340 N, the tablet
friability is |lower than 0.8% and 60 RECTI FI ED SHEET (RULE 91) - --

| AV EP  t h&otedstoetoss hi ckness is conprised between 4.5 aay/@2006/937198
51. A tablet according to claimb50, wherein; - the tablet hardness is
conpri sed between 60 and 340 N, - the tablet friability is |ower than
0.8% the tablet thickness is conprised between 4.5 and 0.3 mm at

| east 70% of vildagllptin is dissolved within 30 m nutes by using the
Paddl e net hitd, Aawthposifion| ceteblet 8BKisy toreityfodelging 1NTI35i eprpFEaGb A UItgR! hi n

45 m nut es Ow,SkB8ed:iicR AL BokTRIFRGr a gtdzcREGdh izl Eidgakint  RULE 91)
sAlglp rosiglitazone.
37. A process for preparing a pharmacattical composiiion sompriging a DPP-IV inhibitor
and metformin or in any case a pharmaceutical salts thereof, which comprises: ;
) granufating metformin and a binder,
ii) drying granules containing metformin and the binder,
iil) blending the DPP-1V inhibitor, drug substance with the granules containing
metformin and the binder,
iv) optionally a lubricant e.g. magnesium stearate is blended with the mixture
obtained on step iif),

38. A progess for preparing a pharmaceutical tablet comprising & DPP-1V inhibitor and
metformiin or in any case a pharmaceutical salts thereof, which comprises;
i) granulating metformin and a bindet,
ii) drying granules containing metformin and the binder,
iiiy blending the DPP-V intibitor, drug substance with the granules containing
metformin and the hinder,
iv) optionally a lubricant e.g. magnesium stearate is blended with the mixture
obtained on step i),
V) compressing the resuiting blend to form tablets in unit dosage form.

39. A process according to any of claims 37 or 38, wherein during step 1) the granulee are
driad to an LOD of 0.5-3.5% preferably of 1.5 -2.4%.
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40. A process aceording to any of claims 37 {0 38, wherein at the end of stap if) metformin
or a pharmaceutical salt thereof, is In the form of granules comprising between 1 to 25% or
between & and 13% or between 4.9 and 12% or between 7.5 and 10.5%, or between 7.5
and 17.5% or between 12.5 and 17.5% by weight on a diy weight basis of a
pharmaceuticaily acceptable binder,

41, A process according to any of claims 37 to 40, wherein af least one further
pharmaceutically acceptable excipitent I added to the mixture fo be blended during step i) or
during step fii).

42. A process aceording to clalm 41, wherein the further pharmaceutically acceptable
excipitent is a diluent or g desintegrant, '

43, A process according to any of claims 38 to 42, wherein a further coating step is

applied to tablet resuliing from stép v).

44, A process according o any of claims 37 to 43, whersin the granulation of step i) is a
melt granulation or wet granulation,

43, A process according to any of claims 37 to 44, compriging a granulation step i} wherein
metformin and the binder are blended and the blend is passed through an extruder for melt
granulation,

48. A process according to claim 45, wherein the extruder is set at between 140 and 220
*C, or befween 155 an 205 °C or between 170 and 180 °C at mixing zone.

47. A process according to any of claims 37 to 46, whereln the binder is a cellulose or
derlvailve thereof, selected from microcrysialline cellulose, hydroxypropyl celluloss,
hydroxylethyt cellulose and hydroxylpropyimethyl celluloge,

48, A process according to any of claims 37 to 47, wherein the DPP4 inhibitor is
vildagliptin or & pharmaceutical salt thereof,

49. A pharmaceutical composition or a tablet according to any of claims 1 to 36, or a
process according fo any of claims 36 o 46, wherein Metformin is in the form of Metformin
HCI and the DPP4 inhibitor is vildagliptin or a pharmaceutical salt thereof.

50. A tablet according to any of the previous claims, wherein;

- the tablet hardness is comprised between 80 and 340 N,

- the tablet friability is lowsr than 0.8%, and
a0
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~ the tablet thickness is comprised between 4.5 and 8.3 mm,

51. A tablet according to claim 50, wherein;

« the tablet hardness is comprised between 60 and 340 N,

- the tablet friability is lower than 0.8%,

- the tablet thickness is comprised between 4.5 and 8.3 mm,

- atleast 70% of vildagliptin is dissolved within 30 minutes by using the Paddle mathad,
and

- at least B0% of metformin HCI is dissolved within 45 minufes by using the Paddle
method,

61

RECTIFIED SHEET (RULE 91)
IRAEP



