WD 2006/ 135723 PCT/ US2006/ 022416 1 Modifi ed Rel ease
1-[(3- Hydr oxy- adamant - 1-yl am no) - ace tyl]-
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of the Invention The present invention relates to a
sustai ned rel ease preparation containing a dipeptidyl
peptidase IV inhibitor (DPP-1V) useful for preventing
or treating diabetes nellitus, non-insulin- dependent
di_abet es mellltus obeS|t arthrltls steoorosns
13%ehkE 250 $2S8asss. (3OR Pl

t rﬁﬂiﬁd]g.ddhanBRSﬁ é@&ﬂdﬁﬂt&ueoaommﬁ&ﬂd&r dependent
di abetes nmelTitus, obesity, arthritis, osteoporosis,
amhdatgberndjiosea&esmbeme it inhibits inactivation

of glucagons-1|ike peptide-1 (G.P-1) in blood plasm 15
arfthe peesasesnyeg ipnvraiiten ki ows (WD 2/0E2 57 G erWrtion
Oiéo'%ﬂ'al%ng %&ﬁég@&@,@) pebOMR\ET :Iva§nrgﬁf~i§6}: besbdv) useful

detail below, ere were sone cases in _which strong _

i nfA%bi PFOFFPOEDPPEA VEERAHDP t WirReteT | PRl Bisdy Befsinsulin-

no;tepalnmarycs preetesabhel1i20s Fosbeatagpl ertlitithas bewmporosis,
r epor Egg :{I&%ei&% DPP-1V inhi bitor enhances

vasodi a ion action by substance 0 and that the

DRIZE-Yy agt Lvigk¥ryesqglevidt-ed ruhen ot rceetoé&gs GH1QREEs, non-
rhinosinusitis because there was an invers

rd%ﬂbﬁﬂﬁpﬁnﬁ%‘i%eﬂlwelsv meet iRty o?b?%ﬁl’ macsEattis,
of ostepabi@iits, W tdndchr ottiee 2Xdirskbresi nbscdws: andlt  inhibits
densi n I C
(oot bLAGTRR 80 Gk PR1193, 1988 THOPRR pracna
ATt dRATRAEESI {15 sincaRsiefered o dds Pab@%?rt7é4stwcbr9§|/95105r
I g bloxddP-1V activity in a patient with diabetes
conplicating chronic inflanmation because it results

| rHaggeayatd opsofidedf kanmetaidonbe 3W, | thdwas weeensome cases in
r rt.e t e I S i

[ PheELOR SIELERIL O DRRE LI DY 8 o TR Dby e
rreftoébéllwﬁ@ PF?%?W@E@ with DPP-1V, reduces bI ood

gI ucose | evel Physi ol gndocri ol. Metab., . .

SEIPERT7 31 ‘Es*?@i bSEd 2ERRSF 135753 PCTIUS206 032418 tor

- 2eri¥1ahthaervaJsbdhalatbeemqt&pmrb;edsubhiastndenOtatresatthenttk@f DBP-IV
pagat%&tw "wlas LYRG e bleRAERT TS UsL g 'cﬂzeﬁfcergﬂl@omusms
severity of depression and anxiety correl ated

deegease o‘?he§ér U DPPP| \ARirsgi t e leftépnship between DPP-IV

activity of nasal mucosa of a patient with chronic

rhinosinusitis and density of inflammatory cells on the nasal
mucosa (for example, FASEB J., 2002, 16:1132-1134).
Accordingly, it is considered undesirable to strongly inhibit
DPP-IV activity in a patient with diabetes complicating chronic

inflammation because it results in aggravation of inflammation.

It has been reported that selective DPP-IV activity is important
for glucose homeostasis since GLP-I (9-36) amide, a metabolite
from GLP-I with DPP-IV, reduces blood glucose level (Am. J.
Physiol. Endocrinol. Metab., 2002, 282:E873-E879).
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exanple, M. Psychiatry, 2001, 6:475-480). 5 In view
of the current circunstances that there are sone cases

WO 200633723 st rong i nhibition of in vivo DPP-1V BCT/US100§022416

is not always preferable for the living body, the
present inventors considered it necessary to devel op
a preparation that could appropriately inhibit DPP-1V
activity and al so afford exceldent 10 convenlence or
conmpliance, The inventors herein disclose

AH%ENHQQHiKSB§§aP?ﬁﬁdrF@PEB@% Hhat in treatment of a patient with

E{zp?e Hy didpat-adanasing -1yit%mf89bn&£et$€de‘rﬂ}tw oFi dépers(iBn and
- carbonitrile éals nown as LAF237 or V'ldangPth £
%IPmt)Y FU T RuPEE %Ciﬁ?é‘éepﬁrfpé%gm Phe 1V "activity (for

gemaepent . OPsﬁbHHEtﬁydlim@ﬂ/&ﬂ&Uakm&@)Ielease (MR
formul ation conprising vildagliptin is necessary to
Ifprove éhece eatrrent qMﬁtmmgtaMbesthEatréﬁéﬁﬁ are some cases

atients. vildagl is an oral I _— .
PR uBTVE; phbpte SRR, B S ik sy potiviey is not
hnmmemﬁemfbleglfywemhe chintimol baulyt,y pehd Ipﬂésmﬂi eventors
L 237.iS._S eC|f|caII dISC| sed |n
TR0 ' PSSR s ChRleR8E el BRXATBLEed thafiDcoula
@ﬂ¢fﬁ§htate®y iL nh i 4hnie DH@PéWnatttwmﬂy'RaEEWﬂsAppEchdiexcellent
No‘fEP%QPSIQQOégnllgﬂeglcatlon nunber). Since
d%d1 inis sensitrve to noisture, one of the main

%§eeﬁgpgﬁggt§hﬂeﬂ¥1nt3&5%@558t F%E@HE?E% %f&%F%ed release 1-

devel opnent was =~ product stability SIS 1S
ﬁﬁﬁTHxﬁgyxadaﬁamﬁnqnﬂrﬁ@ayln¢knaQﬂtNéégpytﬁthdIFEEZ<S>

égﬁ%rh]tter%f viidaghiplihn is kngwa,t o pe v1qfdfa%(i§.?glrpy (INN)

Init noi sture content of the tablet, excipien
fprmultgieni nt¥4hsi Ehersi stmaep@?ﬁftheﬂa%uﬁﬁve%opment of a

8361 PiLNSs80: pEesenteidyshe talet (Aduugeload) comprlslng
The current vali dated V|IdagI|pt|n formulation is

DEL af i@t ne dipmesspanyY t BBl eFPLQNe hthe 2596ifg Y sa@lity of

Rosi desdng t howahes: se@ﬂaagwlwlﬁf vkl dagl i ptamy active,
Clinical servi ce forn1 and Mar ket Forrmul ation

NPV PEBIERTS Wa¥ WD z@e P 35793 °pEgF USIB0E XY EEent of

yBy@dminnednteof oglis 08 techniues .t hat woul d not
require the use of water, such as direct conpression.

EAFﬂ§g|iﬁfs§bdﬁfn@ha$§iBh@dlé&éd}HﬁXEHamﬁlb,]Ih£ﬂ€W@WGn/34241
no Cla actices requlr

TRFZAGI9R B 3?5@@%%{ R8T EE TS Hond Bgatedl or tn tne
MEtéanﬁional Patent Appllcatlon No EP2005/OOO4OO (application

number) .

Since wvildagliptin is sensitive to moisture, one of the main
emphases during the Market Formulation (MF) development was
product stability. Hydrolysis is the main degradation pathway
for vildagliptin. The stability of vildagliptin is known to be
affected by initial moisture content of the tablet, excipients
with high intrinsic moisture and the amount of excipients
present in the tablet (% drug load). The current validated
vildagliptin formulation is a DC (direct compression) tablet

with a 25% drug load.

Considering the water-sensitivity of vildagliptin, Clinical

service form (CSF) and Market Formulation (MF) development was
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Very tight packaging is necessary. Current retest date
is 30 nonths with storage at 25C. It is well known

wo b@b/1pEred ent adherence to a drug regi nen i ndP€EUB1096/022416

correlates with frequency of dosing i.e. greater 10
adherence is seen with a once daily (OD) dosing
regi men conpared to a tw ce daily (BID) dosing
regimen. The mpjority of data currently avai | abl e for

[ r from [ d on th
a0t B el 3R T BhHE R PR ag e, tre uee of
giaren, BsBch 1 Repkati aguiidess506ny | R BI D dose with a OD

modi fied rel ease dose wll provide the dual benefit :
dfflldégﬂhlgti:mri\ﬁemleﬁeéfiqﬂ tal$eCapacy<i>1e>ntI Tandhare fioneat nvespecial
RN oAyCh J AL debeatL Ntk patignt s.  The present

i nvention provides a p ceutl cal tabl et

fﬁﬂé“#l@ﬁb@@ﬁpf%H“ﬁ%&%(ghbgghﬂgec@ﬂ§ye§§e%%n§yfgggr@gl%01sture

directl ressed, into a tab avi ng adequat
H’&rrérnétégbfir pa@kwmg Bh rResSseall e dugirankgratedn date is 30

dMhs! @WISeNSIk¥i Yy dg»dDi sture, inproved
stability, an accCeptable dissolution pattern and

I DT oy eghephanmReKI figdd CoPEOfd e ke dd Rt eds pat '@fﬁgs regimen
The  pharmaceutical tablet formnulation, can al so

ISEGTPREEY g COETOER st Bl FABRBENCE 0T edasddst abieé greater

didheebn € My %%%ﬁdw'iﬂlmdeto%ce gaandl &p)SEBRBRRY gitle compared
Invention The subject invention provides a

piYarhatetits cﬁ?llt%\bl B1D) f defiitat FOR-EBmpring mepdseit tyniqf  data

dm&agﬁtiy)r EveiGabRer féabketqddme p3@ ol | @k Ngd from studies
dlen% (a) a cong ﬁnd as _an active ingredient,
e 5553 ol 0T 2Ry Pis723dagliptin
I@GI%U%DJ@B/ 022416 -- 4 OCN H-RCH2) N noO
wherein R is substituted adamantyl and n is an
iRepégeingd rttm CBszy 3R (}BﬂDadpbarﬁﬁ’CIGLﬁi@l}ahhqﬁlfa@deméa@ahﬁe dose

b R A Pl Pt B el L
@n@menajand a inovative OD product for treating patients.

The ©present invention provides a pharmaceutical tablet
formulation, capable of being compressed, preferably directly
compressed, into a tablet having adequate hardness/friability,
an acceptable disintegration time, low sensitivity to moisture,
improved stability, an acceptable dissolution pattern and
improved pharmacokinetic profile in treated patiénts. The
pharmaceutical tablet formulation, can also be used in e.g. a
capsule, tablet, compressed table, direct compressed tablets,

granule.

Summary of the Invention

The subject invention provides a pharmaceutical tablet
formulation comprising per unit dosage form e.g. per tablet the

following ingredients:

(a) a compound as an active ingredient, wherein the

compound has a formula:



10

15

20

25

val ue 100, 000 cP) when present in a 1% solution; (c) a
m crocrystalline cellulose; and (d) a nmagnesi um

wae@ansi’es 10 The subject invention al so provi dBGI/HS2006/022416

pharmaceutical tablet formnulation, conprising per 400
ng tablet the followng ingredients: (a) vildagliptin
or a pharmaceutically acceptable salt thereof in an
anount of about 100 ng; 15 (b) "a hydroxypropyl

met hyl cel l ul ose in an anount of abouf 160 ng, erein

t he hydroxypropyl nethylcellul ose h an appagetit
viscosity of 80,000 cP to IR0, 000 cH|(nom nalsval ue
100, 000 cP) when present in _&NJl1% so ion; 20 (c) a
m crocrystalline cellﬁgﬂ§%/rﬁ an 20°\n1;
(d) a lactose in an anmbunt™of about 16 ny; (e) a
magnesi um stearate in an anount of 4 ny. e _supj ect

i nvention also provides a pharmaceutical tablet 25

formul ati on conprdisi NQ per dubistidesegeabionm®sd. aRen is an
tablet the follow ng ingredients: (a) a conpound as

an active i ngt®uTEHt, W8 ePn the 3conPbund hHel@mgpaceutically

fornul a: WO 2006435123 s PCT/ 4383Q0Q6/;022416 -5 H 0 CN
N R(CH2)n N wherein R is substituted adamantyl and n

is an ifbeges hydmOyimpd;l Gfethypbal MACedH | €A Yan apparent

acceptable salt thereof; d (b). a, hydroxypropyl ,
nethylcelIulogﬁfﬁﬁﬁﬁiyanogp%§r8ﬁ9 isE%sﬂﬁ&’éEo8d¥bOénomlnal
cP to 120, 000vezRuq ridli, AaD Rl whenlPDeH&O cP) amiensolution;
present in a 1% solution. Brief Description of the

Fi gures 1© Fi guniecrberPebebbmd-lapwlulbss; fargure shows

the selected manufacturing process. Figure 2.

Di ssol ut i®n Peolddnesfign Fesaraded Sl ow Rel ease. Figure

3. vildagliptin MR 100ng tabl et conpression profile
ffe subject dinvention also provides a pharmaceutical tablet

formulation, comprising per 400 mg tablet the following

ingredients:

(a) vildagliptin or a pharmaceutically acceptable salt

thereof in an amount of about 100 mg;

(b) a hydroxypropyl methylcellulose in an amount of
about 160 ng, wherein the: hydroxypropyl
methylcellulose has an apparent viscosity of
80,000 cP to 120,000 cP (nominal value 100,000 cP)

when present in a 1% solution:

{c) a microcrystalline cellulose in an amount of 120
mg;

(d) a lactose in an amount of about 16 mg; and

(e) a magnesium stearate in an amount of 4 mg.

The subject invention also provides a pharmaceutical tablet
formulation comprising per unit dosage form e.g. per tablet the

following ingredients:

(a) a compound as an active ingredient, wherein the

compound has a formula:
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CSF formul ati on contai ni ng 40% HPMC. 15 Figure 4.
vildagliptin MR 100 ng tablet friability for CSF

wao-200618523 on cont ai ni ng 40% HPMC. Fi gure 5. EfP€DUSING6/022416

roll er conpaction and dwell tine, 3-0%HPMC, 100ny
tabl et. 30% HPMC was eval uated to inprove the
conpression profile. The effegt of the tablet dwell
time was sinultaneously 20 evaluated at speeds from
40 to 80rpm Figure 6. Effect of rqller conpéﬁtlon on
100ny tabl et hardness. A Fitzpatrjick (Chil gonator,
nodel 1R220) was evaluated with th i nt er ¥ powder
bl end wi thout the additio i um stearate, at
i ncreasi ng conpactR @ fces. Fi gurg” 7. fect of
roller conpaction on 1 Ong tabl et hardhess. [A
Fitzpatrick (Chilsonator, nodel 1R220) al uat ed
with the interim powder blend w thout the addition of
magnesi um sheaeriat eR &t ismlseaSht\@dccaampaehtph famdices. is an
WD 2006/ 13 2006/ 022416 ffec
of roller ?Z@eg it grgﬁoﬁ ?431 1(5%)t R/gi ssgﬁlcfal g éeptable
profile. Thel’@ftf@meocﬁﬁ aodl | er conpaction on the
di ssolution profile was studied with 40% HPMC K100M
and cébpar ead hydroeyerdpssolngtinodcpiofildse ofwitthe an apparent
clinical b9§§gbsf%yFkﬁyQﬁ)%OOEEEGQE QEOrgbée§P {(nominal wvalue
conpaction on the Omg MR dissolution pro mﬁh
effect of BP0 @é’ﬁpﬁbﬂld?f%‘@ntthén @luls@cﬁq;prt@ﬁn
profile was studied wth 40% HPMC K100M and conpar ed
to the dissolution profile of the clinical batch.
Fi gure 10. _Effect of roI | er conpaction on vildagliptin
iR of thepBiguresiex roller conpactor The
ef fect of increasi n% conpaction forces was stu
1. BFIEEES of 1PBH I er WorfpadiPore or?h\ﬂwlsdaﬁlf“i5 pt?er%e"ted
ot Mg tutrahl b S0 desisng Bepex rol | er conpactor. The
effect of increasing conpaction forces was studied.
Rbgiktigr.e B2ssdfftdoh ptofnld eorcoapacindrsion kO0sHse.
tablet. The effect of Fitzpatrick (Chilsonator, nodel

FR22G) 3.0l Iveﬂ.dagbimam olR d00pgnpalctetorcdmpreesidénm amd@lle for
. d t ai ni 40%

Fenc g 0o TR Ras BT GRER  compact | on o 150mg

%ﬁt S% Th%’llé%gf:[[;teﬁlt I@lg\ Ebgzg@t rﬂa%&e(:%él%??f&@ ' for CSF

COI’TpaCt or COITpaC | On orc
F@Jﬁmlsi@@omcqm@@onlgbﬂﬁﬁ PG

Figure 5. Effect of roller compaction and dwell time, 30% HPMC,
100mg tablet. 30% HPMC was evaluated to improve the compression
profile. The effect of the tablet dwell time was simultaneously

evaluated at speeds from 40 to 80rpm.

Figure 6. Effect of roller compaction on 100mg tablet hardness.
A Fitzpatrick (Chilsonator, model IR220) was evaluated with the
interim powder blend without the addition of magnesium stearate,

at increasing compaction forces.

Figure 7. Effect of roller compaction on 150mg tablet hardness.
A Fitzpatrick {(Chilsonator, model IR220) was evaluated with the
interim powder blend without the addition of magnesium stearate,

at increasing compaction forces.
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powder bl end containing 40% HPMC. Figure 14. Effect of
roll er conpaction on 100ng tablet friability. Roller

w@ompasi’edn forces greater than 5,000 I b/in 2BCF{82006/022416

43.75 KN) produced tablets with a conpression profile
worse than the CSF wi thout roller conpaction or
pre-conpression. Figure 15. Effect of roller

conmpacti on on HPMC concentration and dwell time with

Oy taplet. Figure 16. Effect of roll.er caonpactio
SR Loncerty Bt torcs o Ad P PRI e O 160 1009 R
tdidsetflutEpguipeoi¥le Di el wfifentprad | telfor &Qfpartion on the

t abl et .. Fi 18. Dis tion.profid r

e A B AR B S AR compavea
1> thef déssofutriginl profbhpacdt itbhe ohisieaile banahysi s.

Figure 20. Effect of roller conpaction on sieve

afisgursi s9. DetBiifleedt Defcriqitliesn ofmpdetiomventi obhd 150mg MR

Ter ; - | V.., ah bi t ok t :
TR | L0 Lorhoreatgce oAUl hpecsior, on o
b ISOBNBL OEQX A 114, 8RS StHEliegompblnt hrdPMseKepeeand compared

PEPtAY ki 050 NAN-RERLL FYle AS thandl A% die paPBR: 1V
inhibitor retains its inhibitory activity, the form

!ﬁ?’ e b di fderent Jefiongeand abheti 4NN $1T@J19Btin 100mg
imto e riving body. Nanely, the DPP-IV inhibitor

MAF BESSachP ¥ mét aBePT* erO L IGAI cROPRAZIDPP- | \fhe effect of

iiﬂ{Hr@ats@ﬁ% asdadtti¥nafs Lde HINAGT gRLAGq St ruct ur al
changes through netabolismin the |iving body.

Rurddier 11t he gPPRct Vo i kb Didrorcom@¥cBeod ol erdigiibhah 150 mg
is _changed 15 into an_activated form b¥1 reactions_ w-t _
STAPTES, ISt BeRtPUCias 1ot ef CPARIREr | ANGi GHTeCt of increasing
oyriaetk0gh Cadbr &BNehiaki Ohsdidd addition, the DPP-1V
inhibitory activity can be confirnmed by utilizing, for
exiaplee,12t.he peidwad 4y Reyrandteipaaliof Doababbrg, tablet. The

1998, . 47:1253-,.1258). 20 ecj fic exanpl es of

SERSCS 1 bl TG PRRE e TEh) LR BeRsound gp L nd1220)  roller
fammpalcapr0aR cAmpa¢ton LAGZesX-fdm 500 to 10,000 1lb/in on a
powder blend containing 40% HPMC.

Figure 13. Effect of roller compaction on 150mg tablets. The
effect of Fitzpatrick (Chilsonator, model IR220) roller
compactor at compaction forces from 500 to 10,000 1b/in on a

powder blend containing 40% HPMC.

Figure 14. Effect of roller compaction on 100mg tablet

friability. Roller compaction forces greater than 5,000 1lb/in
-{or 43.75 KN) produced tablets with a compression profile worse

than the CSF without roller compaction or pre-compression.

Figure 15. Effect of roller compaction on HPMC concentration

and dwell time with 100mg tablet.

Figure 16. Effect of roller compaction on HPMC concentration
and dwell time with 150mg tablet.

Figure 17. Dissolution profile for 100mg tablet.

Figure 18. ‘Dissolution profile for 150mg tablet.
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(wherein ring Ais a 5- to 10-nenbered aromatic ring
which may be substituted; RlL and R2 are each a

whyasossebon group which may 25 be the sane oPCT/US2006/022416

di fferent and nay be substituted, or a heterocyclic
group which may be substituted; X is a bond, -0-, -

S-, -SO, -S02-, or -NR3-(R3 is a hydrogen atomor a
hydr ocar bon WO 2006/ 135723 PCT/ US2006/ 022416 -8 group

gf!%' icﬂ L %yl bEf?é@cSt It lf'bﬁg%% c,gﬁg)alcthénaorg'éﬁ%lv%ménaly51s

rou ) descri n WO 02/ 062764. The

%}fgﬁurﬁ% reEEf%ydto%d rQXl%PrctBﬂ{p%cQ:H)n”@ﬂ/ HeRNanalysis.

rous substance, as well as a prodrug
5 Suitable exanples of the conpound represented by
formula (1) include the follow ng conpounds. Conpound
be@aﬁe@mgueggwﬁ{ Qien ehBerddditibni S a benzene ring

supbstitutions selected from 10

d)fls Cyano group; 2) a Cl1_10 al kyl group (preferably,
erthyt) or a C2-10 al kenyl group (preferably, ethenyl)
mgglmfr}aynpgomszt I hedad Wi td’bn@)ouﬁaL kansy | lixg’(io:lmtsorerazhymatic
car boxyl grou respecti vel ; 0
O o TR TG | EoRer b Aty oha By TUBREY ESA KR4 DT e
%%’&n(cpﬁrﬁfyeb@béi/thdmtp@%!dyl &ﬂpmﬂepwtmmh ﬁaylhrayas the

substltuents sel ect ed car gr.Qu
PSP%&WI%B;S G- 5t W@W&gwbssyfv?’% hPecin may
()Er efierabbys bpaBShOXYEAr b(ﬁﬂ@d:)adﬁlﬂnysirr@)t}ibngmmp, the llv:Lng

-13 C | b| b
Fr PRI, BB (RISLECLLY, RPEMND) bpabonsees-
@hou@ (nheéerammylva thﬁbatkgy cacbonyhr(paéﬁ%nabhwder901ng

car a y i )
ﬁ% gﬁgﬁ(aol 3° gu%é t Ut er?tughserlfl atb(ogl'tfsro 1 hal ogggva body
andtiae 1 theaDRBXYV xnhﬂmQMyk)m@ﬁﬂhﬁﬁnypréﬁwwgﬁutmgﬁylS Changed
e hy%?%&%ﬁ%%téd Ppégggti qu p¥££$ﬁ§9”@¥%mach acids,
ditet H IcarbanDyI uoroet% car banoy
ethoxyn@¢bonwlvmndnphyﬁnbénmy¢aleﬂQﬁth¢3n§o In addition, the
%xglopropyng%Egng%{va BaBEyconlrmed by utilizing, £for

cycl aralk car banoyl

epeep ke abihg, mbéhwmara@amyﬁ)et aalm t(P8geAL £oMt didfPngd 71253~
qggg ocycl e-carbonyl which may be substituted with

hydr oxyl 30 (preferably, pyrrolidinylcarbonyl,

I%'peéikﬁé @&%@egy&% el oo p -2y kkiswifceny k nénicef er abl y,
met hyl sul fonyl), a ClL_6 al kyl sul finyl

(1) A compound of the formula:

(1)

(wherein ring A is a 5- to 10-membered aromatic ring which may
be substituted; R' and R® are each a hydrocarbon group which may
be the same or different and may be substituted, or a
heterocyclic group which may be substituted; X is a bond, -O-, -

S-, -SO-, -80,—, or -NR®*-(R® is a hydrogen atom or a hydrocarbon
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(preferably, nmethylsulfinyl), carboxyl, C1_6
al koxy-carbonyl (preferably, nethoxycarbonyl), and

wo bioeazg7eanoyl ); 5) an ami no group which may bBCT/US2006/022416

substituted (preferably, WO 2006/ 135723

PCT/ US2006/ 022416 -9- carbanoyl ammino); 6) a thio

group (preferably, a 1-10 C algylthi o group which may

be substituted with a carbanoyl group (preferably

c?ec{) | thE Q) may T RELEEOLYEId)G 9r OdRgWhi Chy drBY, D&ivalent
ubstituted (an aromatic theterocyclic group

iEystusfoarhph yorqumly desehiey1in #Ra26f9%27%%xadi azol yI ,

thiazolyl, tetrasolyl, pyridyl, pyrrolyl, triazolyl)

Bre caRPeUBLoRAPTRSHEST Soy doreugr ol (Jr¥efRs 45t ypriydrous or
L RIS QLiPEOA e, DX Rexad AZ0l@odryg. 5- oxot hi axi al ol e
-yl), 10 respectively, which my have 1 or 2

subsidibuentappesf erablne slrehad Adpeasan€dd 6oal kgkmula (I)

group. whi ch may be substituted with 1 to 3 hal ogen

BRI fref AW PInEPRRPURYSi f | uor onet hyl ), a

carboxyl group, a 2-8 cal koxy carbonyl (preferably,

%ﬁWﬂBBﬂéan%nyl), a cyano group, a carboanoyl group,

anam no 15 group, nono- or, di - 10 al kanoy| ammi o

Bratiivegedg i Ban PO (£ dier SREYTAT o HeLT gy have 1

at knxgoeal betydranmicQ e gt €dipf feen:g.

gEtho§ycarboqylﬁnnio), a carbanoyl am no group, a nono-

b 3iSe1° 999°R{ kyl - car banoyl armi o group (e. g.

et hylGap beaylamoropp diprettbybichy aneyhahi noy, aa Teoldhklkenyl

aryl - car bopnyl am nogr,.oup . Qe 20 zoyl ' :

o W SR gy S S, o P SPhewe A wien

azatbdndydx yroaw bonyl aamboxydigmetupy| sespertilvadni o), a

no- L5 l_sulfo ] ar . -
?rgt?]yw%{srl??{ %n%"“’ ‘%&J&y m&ﬁle#’%h?/?ﬁt%u d(;ér%fll a(%!%:g%?a%y, a 1710
CBallidosar wiroubf dny¢ tawakd vgr oaphaxig, al @propgxy) which may have

%%ﬁxy'%sk%@ﬂmé @émé%)cé’cg:re%gﬁg)&ﬁ 9. carbomoyl group, .a hcarboxyl

oxycar banmoyl ami a benzene'ring, whic
gayuthavend ora 2 8ubst i uepl Soxyeataoaylf r FHAW di Apreferably,

Qé%ca@ﬂ:oh§l)a; 45 1Qy@r@i3}(]y| g RHP { piefer@ablyalkyloxy group
I sobut’yl, neopentyl) or a 4-10 cycl oal kyl al kyl grou

p
(prefersibly, kst Oprapy| mEtmA ) PrRECFEPEY 6-cp4belgy yethoxy) s
group 30 (preferably phenyl) which my have 1 or 2

substituents selected froma hal ogen atom
Ebr eRerab} yIrquRiofLed SRl br i fef-andl ki FarRPRyt (preferably

tesefer,abbypamb Ny dmon¥-i §raabond:; andyl vWisich may have 1 to 3
g&ﬁs:[iotaultlé%h:gnesel(e%[cgcfierf?:glny’a _1%_126 encoa o?nungncli_g Ci-¢ alkoxy-
carbonyl)-carbamoyl (preferably, methycarbamoyl, ethycarbamoyl,
propylcarbamoyl, dimethylcarbamoyl, trifluorcethylcarbamoyl,
ethoxycarbonylmethylcarbamoyl, etc.) Cz,e cycloalkyl-carbamoyl
(preferably, cyclopropylcarbamoyl) , Cqo13 aralkyl-carbamoyl
(preferably, benzylcarbamoyl), a nitrogen-containing
heterocycle-carbonyl which may be substituted with hydroxyl
(preferably, pyrrolidinylcarbonyl, piperidinocarbonyl), Ci-6
alkylsulfonyl (preferably, methylsulfonyl), a Ci-¢ alkylsulfinyl
(preferably, methylsulfinyl), carboxyl, Ci.s alkoxy-carbonyl
(preferably, methoxycarbonyl), and thiocarbamoyl);

5) an amino group which may be substituted (preferably,
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WD 2006/ 135723 PCT/ US2006/ 022416 -10 A conpound

wherein the ring Ais a benzene ring which may have 1
W@r008/1311Rst i t uents sel ected from 1) a Cl-10 aP&yiUS2006/022416

group (preferably, ethyl) or a CZ-10 al kenyl group

(preferably, ehthenyl) which may be substituted with a

2-8 5 C al koxycar bonyl group @greferably

ethoxycarbonyl) or a carbanoyl” group, respectively;

roup which may be substituted
(%?%?8¥%% J%ngl 10 C al koxy group (preferably,

mEthoxy)oMWgnﬁmpnaprhéeﬁaﬁkﬁ| tuledo @Maﬂkyatﬁfwkgﬁﬁuﬁ which may
rou rabl arba | met hgx
93 slqiblrsoup %pre %?aﬁ?y, ggéFouPhQ8¥%§?ﬁé%h% methylthio) ;

carboxyl) 4) a heterocycllc group which may be

bst|t i C terocy Lic
%gré?erg%s ?uryl iéﬁﬁfg Ox zoé? Su%%&f utf&l%ﬁn aromatic
tﬂmeaz@byYQquﬂlme@pyl (ppyfehdly, pyfnoky) , thmam&dyl)oiEZolyl
%rxaglggl A omtﬁ}%a;%%tl&%ocycltlegrgé& (pr 1%b5_y’ 5 pyrrolyl,

oxooXa ol e [ch ma
suberpivent er pﬁequnﬂﬂrpmseiechedef¢¢ynhaccxa©ualMgreferably,

g{l%%elw{]g Srabl xko%iyo{l) zolg §a§1b0X>é' o8b 0P %1])%@ Gy,

koxycar bonyl’ group (prefera ‘et hoxycarbo
GFarechoRiy, avickatbamey | hgreup, an ammiups20 tyentp, paeferably

rgyi%ct@& flzl:onpzc\ :'E,q GaEKE‘{/]Py&J %1%50H9y (ﬁe %ubstituted with 1
acetg ami o, i sopent anoyl am no
y

&%k o h@épggﬁwagﬁﬁﬁo @q’r@lﬁgrapbyg methyl, trifluoromethyl), a

mt-Raxycar bggJBH mi @), g gar bapmyl.ami g, gg a
or dI¥C1-1 o yl - car banmoyl ami o groupa SR @ (h8feraply,

ﬁé@ﬁgﬂ/@%ﬁwpamﬂ 63N HEORYY cat baﬁﬁmaa@ﬁygo gFup) , anamino

rhpldaahyhoCasbamlanmi o1 RNB aRRi b gfbup (e.g. acetylamnio
benzoyl am no), -a C3-10 cycl oal kyl - carbonyl am no group

(ECENtIRAHATEGP ony A no,2 LPHET AYTRANVESAani B (e.g.
@ethdxyad sl Eanyd pmd Q:a&'b@h*@y@é‘@u@) Gk®p, a mono- or di-C,.

al kox r banoyl am no, gr ou

St S Eor e aneeyS . Rt g 0 /c aPRSAYiFEHpoyLanino,

(dﬁﬁllef‘—ﬁf/ﬁ&lllléimgylfﬂﬂgiéﬁé’)' " ﬁeOO§ﬂt YJaJ)}*/JIlNca&béngz@aﬁnogroup (e.g.,
cl oa al ky gr ou a

EEErER Bl el n 1 ) re e B E kb R opyp angiugrowe, 2 cou

@maekgléﬁyﬂCarbuhylémmﬂh cmlaayhﬁmsumﬂm&yuhwﬁfnb\Md:hoﬁotoOr di-
hal n at - and L is Cl I K ne .
pref &r logrs% amln §Phe'S anpoﬂtﬁ%gyfeﬁag%wledammo'
bly.efﬂthﬂ.Jlsall(ﬂo)lyl@ma’ﬁcer alal yigfzu ery13h] espeicimaliby group and a C;-

S00a TH7 55 BT H G008, 057408 | (o 3+ RELRE A bbnoyfumnio)

8) a benzene ring, which may have 1 or 2 substituents slected
from amidino groups; R' is a 4-10 C alkyl group (preferably,
isobutyl, neopentyl) or a 4-10 cycloalkylalkyl  group
(preferably, cyclopropylmethyl); R? is a 6-14 C aryl group
(preferably phenyl) which may have 1 or 2 substituents selected
from a halogen atom (preferably, fluorine, chlorine) and C;
alkyl (preferably methyl); X is a bond; and L is Ci.jpalkylene
(preferably, -CH,-).

Compound I-b



-11 2-cyano(S)-pyrrolidone;
1-[ (3- hydr oxy- adamant - 1- yl am no) -
wa@e@bsBy72pyrrol i di ne-2(S)-carbonitrile; PCT/US2006/022416
2-[ 3- (am nonet hyl ) - 4-
but oxy- 2-i sobut hyl -I - oxo- 1, 2-di hydr o- 6-i soqui nol yl [ -1,
3- thiazole-4-carbonitrile; _q1g-
2-[ 3-(am nonet hyl ) - 4- but oxy-2 5
|AS@BMf381Y1|1d ]wh@i%lili @néﬂlﬂw Q- Qsl §%H2%%ley!rln& v'?)hlchl %%19' have 1

e-4- carboxylic acid

P §- PARF idHerRy| Fekedincoyon: i sobut hyl - | - oxo-
1) 2-4li hyglJ Oa By 15 OG0! Ybisfe3hly 82Qhgn 4~ Gar boxam de; g

[géoisan#ﬁ‘rﬁmf@tww £ A2 2vhieburayy be| soixet il edi yth a 2-8
Q- 6 alxegytamdod - 1 g&*‘oﬁB' a?@'\:@fér&ﬁﬁbox)gtﬁgﬁycgl@onyl or a

atﬁé% nomnet hyl )
£2put 9(35! ?—roéleuFﬁ?/ﬂ’eqtld'ﬁéyf 2-di hydr o- 6-i soqui nol yl ] -

23 @rmﬁkﬁftamld@roup whlch may be substltuted fpreferably, a 1-10
_OX -

g: 1% % %am nonet h -2-1 sobut hyl - heny
ZHECPEYd 6°%P|é8a% R}p’] ’Zleﬁf“@ﬁéha #eh Tnay e supstituted
#itana nenmishipl) - @roup, more preferably, carbamoylmethoxy) ;

obuthyl-l-oxo ghen | - 1, 2- dj hydr 0- 6-1 soqui nol i necar’
E xam de referably,” carbamoyl, thiocarbamoyl,

2afpB=<xlam nonet hyl ) - 2-i sobut hyl - 4- phenyl - | - oxo- 1, 2-di h

- 15 I t d 2) A d
I S5 P T P RV e GaTP cmn

hetdrory@icg igeolip 1 @reZerXoip, - Chlryl, O- rh:e%yl SCbxazoyl

t al
group%éylyﬂa Rg}a)la(zR?nglh g?EX%%o %.nm%yggng%é)y@raaﬁl %/rlazoyl)
oTHOa - B@@ﬂ)—@rorﬁt(t?Ll)C( O- R@ﬁerf@d@écloggﬁﬂﬁzl- Fﬁpﬁrgﬁeiﬁﬁoﬂz, 5-

u n ato
pusccomnatom & 1o kel QeS8 L 50 o,
PHRIfbey heeckark frreana n@l asalady@r gnend i (q:l’t%d’)araRBy) Snethyl),
Qh%@)‘:boxﬁ[ oBEouBydr 0 I8I ggo%egmxngrbon UI’? nép%esferably,

benzyl oxy group ndi ca
Athneitesbrayel) ; aarm/aAm raficet esa  anramiad agmhp, an amnio
£siglue yphi gy gay Syfsti tute ed in WO
%5/ 309 etc. In t%g fg*rlrrgré %ik%i%é Bﬁy? g%6ape  (&-9-
%?ﬁﬂyéé@éél%yl%%wnovh@mms Chap ®Xampyl-earbetydnnio group
ed Yl meRhORYEarbiRRLARYL) , but 3 _
Pc:gy US2006/ %23516 12 |)sob%t%él:ba%g%%81t§{/?1 951{02% jtyl roneT or
ittyP, 3 SopEitPRIO YR yiroup @tmllpm@mcm@moylammo,
dﬁr@t&&ﬂbarﬂaﬂcﬂaﬂi&hbyl ranﬁ d'a”%?,t){lg gzi/lcﬁ\(rbonylamnlo group

(’3 3- d| nE %/I butyl,. 2-ethy ut yl and t
oylamlno a Csp cycloalkyl-carbonylamino group
(e.g., methylsulfonylamino, dimethylsulfonylamino), Cg-14

arylsulfonylamnio group and a Cj¢ alkoxy-carbamoylamino group
(e.g., mehtoxycarbamoylamino)); R' is a 4-10 C alkyl group
(preferably, isobutyl, neopentyl) or a 4-10 C cycloalkylalkyl '
group (preferably, cyclopropylmethyl); R? is a 1-10 C alkyl
group (preferably, butyl) which amy be substituted with 1 to 3
halogen atoms; X is -0-; and L is Ci-10 alkylene (preferably, -
CH3-) . '

Among the compounds represented by formula (I), preferably are,

especially, 1-[2-] (5-cyanopyridin-2-yl)amino]ethylamino] acetyl-



10

15

20

25

The amino acid residue in "am no acid residue which
may be 5 substituted" indicated by A includes a group

w0 pooehdk3 OH of a carboxyl group constituti ngPEF/US2006/022416

(3-am no acids has been renoved fromthese am no
acids. Herein, a-am no acids include,. for exanple,
al ani ne, arginine, asparagine;jaspartic acid,
glutam ne, glutamc acid, glycine, 10 histidine,

| IBe. is IyC|ne t

%q%%#§|§ﬁ. ﬁyﬁ'gﬁlne serlngp[wgqg%ﬁfﬁc ~afRUR Bphafamine) -

t@¢3ﬁmlﬂepyrnqﬂmdmae gi(srttdriveitoi bt hi nez -Honvayisteiethyl) —4-
beol nQ. Aac e._for exa JOR

R R R R E R e R S

Fhumizedeyétobihcadsicélaci d, (3- 18- & fragypohepent anoibutoxy-2-

aﬂd%utﬁ??lafﬂ&l%ﬁc'zoﬁfﬁ%k% G-A5hguidSL y1]~1, 3-thiazolesd-

an1nocyc|oheptan0|c acl -an1nocy ooc(an0|c acid.

Terebe3Y 1l bei aeidei dsl yamW§Rme@hShttﬁ?hu§9XNoadsswbunmyl 1-oxo-

qa&bgﬁh9ﬁéélb ﬂ%%@%&h&k@iful %h%h§§}55€i%HCQ§onlﬁaé% a&%hyl 2-

p-an1no aci ds as described ‘above may be in an

2153 1(amineme Ehy ) Gﬂ@Ut%ﬁ?eTlé@bythY}lﬂh@matlu?adilltW@ -6f

Li doRfufhoTHE; %a'ﬁtﬁ%QQl@Q—Q:aﬁsgékQ}:@céray ha‘ée[g‘— Pa[ml%omethyl) -
substituents on an am no group const | tUtl n

Aot tery ot kb udhyé - trerar lofe - dﬁhéd%ﬂnﬁﬂ§SQQPHHOHYk§1§ald

‘sihshibhided ofm)the [ani 4 GheuRy1j neludes Ry el ar a.
25 hydr ocar bon groupgaklc %ejsugétltuted aﬁﬁgkxl 1-oxo

pi’periayY AP o "gLrSBGBlMeréH‘r%WBEe%‘%}HsCﬁrt ut ed3- feminomethyl) -2~

mmbe@apponcgi&upphanym 2hfnah9§%mls%gy%cime%r%xamde,
or a al

stjtute I ncl udes kyl
g?ddg Y&&c?o%ﬁ?ﬁﬂth§ﬂoﬁpph%PKEZ16°éPkE&%ndlhydr° 6-
gkmqp;naaﬁBuﬁgqayetgahkenyI 30 group, a C2_6 al kenyl
group, a &4_12 cycl oal kadi enyl group, a C6_14 aryl

grooup ¢pneferdalkprepheryd bgr aupdrma C7_15 ar al kyl
group (preferably, benzyl group, phenethyl group), an

adanantly p, WO 2006/ 135723 PCT/ US2006/ 022416 -13
/%/Qg\%kﬂeptyl group, a bicyclo[3,1, 1] heptyl

group a The hydrocarbon group may have 1
to 3 substitueni{s at substitutable positions, and
such subsuti [ 9 include, for 5 exanple, a hal ogen

atom (prefer fluorhg? Lchlorine); a cyano group
a hydr oxyl group whi ch e substituted with an

acyl gfup; a hydroxynethyl group; a Cl-6 al koxy group
whi ch may

(wherein £ is 1 or 2; g is 0, 1 or 2; X is -CH,~, -O-, -S-, -SO-
, =S0,— or -NR;-(R?® is a hydrcgen atom or a Cj¢ alkyl group); R
is a hydrogen atom, a cyano group, -CHO, -B(OH),, P(0) (0-R%),
CCc-R*, or CH=N-R°(R' is a hydrogen atom, a fluorine atom, Cj¢
alkyl group, cyano group, nitro group, -OR?}, -CO,R?®, or -COR® (R®
indicates the same meaning as aforementioned); R® is a phenyl
group, hydroxyl group, -OR?’, -OCOR?, or benzyloxy group (R3
indicates the same meaning as aforementioned); and A indicates

an amino acid residue which may be substituted) described in WO
95/15309 etc.

In the formula, the C;s alkyl group indicated by the R3
includes, for example, methyl, ethyl, propyl, isopropyl, butyl,
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be substituted wwth 1 to 3 hal ogen atons (preferably
fluorine); and an am no group which may be nono- or

walReosabsed t uted with a 10 C6_14 aryl group whi BOT/DE3006622416

substituted or a heterocyclic group which may be
substituted. Herein, an acyl group on the "hydroxyl

group which may be substituted_-with an acyl group”
includes, for exanple, the one exenplified as a

subst ng the,said, ceuB wind, i - ﬁ%% ehi, 1-

S SR N i TN i v g iR )

b’ehylspmwm utheadtyli ndlsabiesyl f ot bx@mt@yla @h@nwm@m%&u’cylr

3 %%F&%gpwltyﬂf%% thfaBel el QEYCkhe argup in the

het€rocyclic group may be 20 substituted"

bRg! léﬁi&ﬁo £.08 4e%aMRLBe A nPY¥drthing QcFlQ:lJpreé‘_LdL{éVrdvm&Wmay be
group, a pyrazyl group, a quinolyl group

p&asefui votepl eﬂéhﬁat@dwn%xww rso@p TyDL e [Rken OF of a
EQPbé%&l r@ﬁ? cSHOUR @Ry et &S0y ehk o 4 OHE MRY Baye demoved
to 3 “substituents at su%stltutable positions and such
goprtihareneginoGigs-ude, for exanple, a haI ogen atom
(preferably, fluorine, chlorine, bromne) i EX

PoRiRs FTRG GEOBp: ACEITE oy ISy, detip aroinine,
abkOXVy iHQUR Spirehcmay:1be @ub&bmim@ﬁdgymﬁimjbt&bﬁﬂ glycine,
hal ogen atons (preferably fluorine); a carboxyl gr

ALstiinamoyl ¢PBLRNCHTL 6 aPRGERT f onyiY GFSup
bﬁéﬁiﬁﬁﬁﬁﬂiﬁe,3@r6&£d§3n%&Mhﬁ@nyﬂhnydnmﬂé, Ewyptophan, tyrosine,

| f
gg&gﬁ%ﬁﬁ?&%%éagrou%nﬁftglﬁ?kywmﬁ)8%% fpre bR ke

di enet hyl am n sulf roup)..  Espegi prefe -
Pof Y} ubstFift%ent ﬁqgiﬁﬁ% sai Oxhde58§?£g E £f§Hfﬁe, g
whisbcymEydrepanbst | t atied, | 8- amthuyqdobﬁtpw¢y@ylanwned p-
WD, 2006/.135723 PCT/ US2006/ 0224 -14 : i d -
BEGARG SRS py%| Ytam no égoup% %gﬁ§?€¥ﬁé§H%§%Pﬁécgro%&i o P
amlpymguxdhaptanogﬂ(Japland f-heihpkeclokotabsiat @éeidin The B-
thensald i pe diayl oneupphich mBhde 15Ubstidkubed” chain

i'nc udes - group; a
hydsoxvnemhwthgr@mqno o106 - 14 aryI group mhlch may be
substituted" and "a heterocycllc group which may be

ghbset tanced-andrenptidy e PRSEHOhRGOVANTHD kgeréalpany of D-,

%P'Cghéﬁb& Q%rﬁgnoprégefyblgsygsﬁﬂélﬂé%@rﬂ&ttyézibk4LaEMkm

gr6up which may be substifuted or the heterocyclic

gLAUR YR Shy 1RV G $WRsStLE Uhed. navEhe aTersu@ktituents on an

amino group constituting the amino acid or on the side chain of

met fonine,

the amino acid.

The said “substituted on the amino group” includes preferably a
hydrocarbon group which may be substituted and a piperidinyl

group which may be substituted.

A hydrocarbon group in the “hydrocarbon group which may be
substituted” includes, for example, a C;.q alkyl group, a Cs.i2
cycloalkyl group, a Cjy alkenyl group, a Cs2 cycloalkenyl
group, a Cqs alkenyl group, a Cu12 cycloalkadienyl group, a Ce-14
aryl group (preferably, phenyl group), a Cis aralkyl group
(preferably, benzyl group, phenethyl group), an adamantly group,
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10 substituents is, for exanple, 1 to 3. The said
"substituent on the side chain of an am no acid"

w0 pwbaskesy for exanple, a hydrocarbon group WhPCHUSZY6/022416

be substituted, a hydroxyl group, a Co 1-1lal koxy
group which may be substituted with.1 to 3 hal ogen

atons (preferably fluorine), 15 acyl group, and
am no group which nmay be substltuted and the Iike. ’
I;alerbql lé‘ ydg_rchlr sai carhon u

CQC i be sts?Q? né1kgc¥gxggg gxg%epgyg §roup and

GTelél%$kyl group, a C3 12 cycl oal kyl group, a C2_10
alkenﬁ group, a C3_12 cycl oal kenyl 20 group and the
ThRe. DYRBCPRMIGCaBOHP gr B8p negvehavle Ttct 0 B substituents at

substitwenis abosSUkski t ulapl &Qs'sﬁbg{lﬂuﬂ%%s Cigcluéie, for

substijtuents .include, for exanple, an am no
ExagPat kyP- car iR D JPBREETIpvef efﬂatﬂryne, chlorine); a
agehy| aRd WO M AURIroxd 1 NYEEEX Yim S5O URyy %ecjsu@sghglgﬁ(é/d Zth an

a heterocyclic group (preferably, pyri
g Ep?r%ﬁﬁftQM?Y rP%émeéhﬁis&¥Q§P'aéyFlgr%ﬁﬁ?xy group which may

DéeéﬁbﬁtbiMt@dnlwtlltﬁgﬁnt@oﬁt@élrﬁg%gx atoms (preferably fluorine);
heterocgcllc carbonﬁﬂﬁgrou whi ch may be substitute

ThE 2R nPRt Y eHEWEh n§2heberBeirt i \Mﬂ*@ﬁbﬁﬁyt\b‘é@d with a

sul@,ﬁtalrtyl]lt gdduBS Ot il kﬂlﬁ?sbéﬂ $E909R1E0At & N N terocyclic group

tero cles refer bly, pyridine, pyridazine,
Bgrl 6§$gﬁ??ﬂ§ i‘m dazol e, pyrazole, thiazole,

hi azole azole i sooxazol etc.) which may have
%égél?y suBstﬁ%XJen?EP%ﬁﬂ 88t efrfhﬁd49§ exHifie, W%ECh may be

absgenitadomithprel erabl yrodfpuaidiedeehl @6f Néxample, the one

Bt RGY5e) a55a18 0 iR ro Bt & of &1 RFfdgFatRPnd I-

fe.qg., trifluoronethyl group) which may be
substituted with 1 to 3 hal ogen atons (preferably
f| Ueriineyryla @rogpal koxythgr otips- 1an aaplnoggrgupwiiceh nay be

E@B{s@ﬁcd’{%'ae 1zqélxgdessug§y é%ﬁrﬁﬁ er Bﬁé‘xﬁﬁl }l @[1 gr ogpﬂaphthyl

a hydroxyl group, car
%I%W@ oxycar bonyl group. A substltuent in the said

‘am no group which may be substituted" includes a
E1betaresycigicourouwst dn wHich  heliedeaveldc voewd which may be

§lb&bé5t!1|ttul&%6t’s sghecded fraom fe9< mg%@n’pl By £ Xylgroup, a
roup, car banoyl group, ox car bonyl
€¥ d d*RFPr ogén HIF%ﬁﬁ#zm9¥°ﬁ§ heﬁerééy%¢lxigﬂqnﬂmp, an

{psefieicall ygrows, dylohidbess, 1 Subsh 51‘1@@1% MRYcbe

coupled with a hydroxyl group, a carboxyl
The C¢14 aryl group and heterocyclic group may have 1 to 3

substituents at substitutable positions and such substituents
include, for example, a halogen atom (preferably, fluorine,
chlorine, bromine); a cyano group; a nitro group: a Cig alkyl
group; a Ci;-s alkoxy group which may be substituted with 1 to 3
halogen atoms (preferably f£luorine); a carboxyl group: a
carbamoyl group; a Ci.g alkylsulfonyl group (preferably,
methanesulfonyl group); an aminosulfonyl group which may be
mono- or di-substituted with ¢C;.4 alkyl group (preferably

diemethylaminosulfonyl group) .

Especially preferable for a substiutent in the said “hydrocarbon

group which may be substituted” is a 5-nitro-2-pyridylamino



10

15

20

25

30

group, an amno group and the like which is on the
side chain of an amno acid. A suitable exanple of

wo bmeasitpound represented by formula (I1) 15 PemUsmes022416

N-(N -substituted glycyl)-2-cyano-pyrrolidine
derivatives such as (2S)-1-{{{2-[(5-cyanopyridi ne-2-
yl ) am no] et hyl } am no} acetyl}-=24cyano-pyrrolidi ne

( DPP- 728) (descri bed in WD 98/ 19998) represented by

Ny, orsmeh,asn o NE 6, GN 1 B s LN Lo H 220, rlmld lamino group, 2-
2S)-1-{[ (3-hydroxy-| -adaman yl )am no]y cety }- 2- cyano-
PYAGZOIL PRI Re JAYR 3PAy ke xYtkedamant - | -yl ani no) - acet yl ] -
g yrrolidine-2(S)-carbonitrile) (also known as LAF237
r SUPREHEENT ptiith) t}(‘%es??r%dbedp%ﬁ‘ﬁwl@@/lsﬂmup which may be

seasenRted bindihRies) or ot ale:Mm@1EN HOA\., ~a1xN lgroup; a
%0' 25 WO 2006/ 135723 PCT/ US2006/ 022416 - 16

yoqvmeERpl [ GUPPRY di nB- 25y i pRYY Ui nBEAR| - VihFhoy ey be
S@3itdteqyans Py hekkdbopci(idesebupeshidh Way0RE 3082Mituted”
S SEr AR IS RCRE atatad SRt RO S A A e
é@sﬁg‘t{lle[i5wiﬂazl\¢s_lgh ﬂfi]h}dr@ﬂiph@ﬁﬂd:lﬁ Qimyl )ol-eZ sBbstituted or the
ri - 2- et propyl am no}acetyl - 2-

B G HEc 4 BBR (PLFE FRYSED) ASCERIYST " n fgp number of
M H1BI6hts 1 aoal erempre pyir ol Bdi ne derivatives such

as L-threo- isoleucylthiazoline (P32/98),

Thal lseidiSO‘isabsyl'Ltllnéra:zobhne;heL-side chain of an amino acid”
]{_hre%gl soe 8u| rrcil i di I ne,

s|’so eucy? byrr ol di Fne AL 126" aPy?%’/rro}flC& nday  be
$degdrtivbed, | @8 WRIOXYVA22800rF epr esentédoby ¢heup fuirimhl aay be

g%bgi%mu@gdswiéh(%{%o 3 halogen atoms (preferably fluorine), an
acyl group, and amino group which may be substituted and the

like.

Herein, a hydrocarbon in the said “hydrocarbon group which may
be substituted” includes, for example, a Ci.i;p alkyl group, a Cs.
12 cycloalkyl group, a Cz.;9 alkenyl group, a Cii2 cycloalkeayl
group and the like;

The hydrocarbon group may have 1 to 3 substituents at
substitutable positions, and such substituents include, for
example, an amino group, a Cj¢ alkyl-carbonylamino group
(preferably, acetylamino group), a hydroxyl group, a C;.g alkoxy
group, a heterocyclic group (preferably, pyridyl group) and the
like. ’

The said “acyl group” is preferably a nitrogen-containing
heterocyclic-carbonyl group which may be substituted. The
“nitrogen-containing heterocyclic which may be substituted”
includes nitrogen-containing heterocycles ({preferably,
pyridine, pyridazine, pyrimidine, pyrazine, imidazole, pyrazole,
thiazole, isothiazole, oxazole, isooxazole, etc.) which may have
1 to 3 substituents selected from, for example, a halogen atom

(preferably, fluorine, chlorine, bromine), a cyano group, a
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(3) N-substituted 2-cyanopyrrole and 2-cyanopyrroline
derivatives described in WO 01/55105. Preferably,

W@ B)oeh3r23 2- 15 PCT/US2006/022416

am no- 3, 3-di net hyl butyl yl)-2,5-di hydro-1 H pyrrol e-2
carbonitrile. (4) Heterocyclic conpounds described in

WO 02/ 02560. Preferably, —15-

7- benzyl - 8- [6 hydr oxynet hyl ) -1, 4-di azepam 1-yl]-1, 3-

di PES hybng, 72di dydr opiyd n rgug qggﬁsed%glgfg’&oror%ethyl group)

rrolidine derivatives o con rin
ehEsloprapdite estdicpeadi WLWJ bﬂfas%daaloae@f @itgbFy (preferably

ElH39ed) 22 1k _
({3978 dnines STl b ) 8. Bk hien ey e wone
4% abilcyBPo g uted] HeXdneCi-( 631 %I PReuRler pvavidyesyl group, a
desisdd Lp W A2/ 4271y Prafieiabbiys

(28)-ﬁPF%5854S) 4- (%%%h o¥o 4§§§%nopﬁeﬁéﬁn§h1no 2-

Ry &6 d idiuRyk C o ey Islai - eYRNePW AR Ghi€r mdy’be substituted”

ggan roI|d|ne derlvatlves described in V@;02/38541.
%%cf%ao Ci-¢ alkyl group, etc. which may have 1 tom 3

éﬁlﬁs%ﬁ;)udnt%(%%l@@:ea aFonp- Foretdphppent anddbodyl group, a

quoropyrrolldlne
f% gﬁ?éi‘ﬁo 3 FPTﬁOF‘&)leIY)ﬁYC@ébORYl group and a nitrogen-

hym&amqmﬂ@thyéﬁ@nuﬁy@meaty@fﬁnpno (DasBRInARY kY, 0 Lpht B2 )aNd  These
g§b1:§)e tMD 200 /135723 PCT/ 2oogggzz 6 -17

o= A GoF8Y 1 PP £ORPEPIxYEED ada ndfdtet it pyArPoxyl
godumi re. am{B8) $Gompowndstisechiias wBS'!BhOJls dgs ahebedldé nchain of

%@ % 2560 WO 03/055881, WO 03/040174, WO
/ “o 03/ 035057, WO 03/035067, WO 03/024942,

%‘07%%%%%%96%@%8%%0%4%%% Shosst igiregabossayte (7

W3 087300180, NWH'030DB018UTedEP 1258476yl WR-GRAB288%rrolidine

MOS0, USR0Sl MOt BURLEE oo
vh A r20e thpBH08. o1l age Sy 1 PadehanNopy 6v @OB1i7g7 10 (DPP-728)

515 35, 5%) g ﬁ?@l@ﬁ@) ALSQJARME BF dR formula:

am no- 2- (3- hydroxytricycl o[ 3.3.1.13" 7]

dRe- 1- - 1- oxoet hyl ] - 2-

azabnhty [3.1.0] hexan® 3-cg@Monitrile, benzoate (1:1)
as icled in Fggmul the patent application WO
2004/ on he corresponding free

base, (1S, 3H 5S)-2- [(28) - am no- 2-
(3-hydroxy-tricycl o[ 3. 3. 1. 7] dec-1-yl) - 1-oxoet hyl ] -
2-azabi cycl o-[ 3. 1. 0] hexane-3-carbonitrile (M) and its

@ohydraten{doix,as - g@&h&ﬁé}dl J i3 BQF Q&%ﬂ,ﬂ\ﬂ@f c'yQﬁo-
patent application WO 200 52850 on
QWIQ&IIBI\/B- 477118 itd-[(3-Hydroxy- adamant l ylamlno) —acetyl] -

pyrrolidine~2 (S)-carbonitrile) {also known as LAF237 or
vildagliptin) (described in WO 00/34241 represented by the

formula:

O N

HOA ﬁ\)LD
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al so known as saxagliptin. 20 (10) Another preferred
inhibitor is the conpound GSK23A disclosed in WO

wO30eA2H3L (exanple 9) al so known as (2S, 4S)- BET/US2006/022416

((2R) - 2- Ami no- 3-[ (4- net hoxybenzyl ) sul fonyl ] - 3-net hyl bu
tanoyl )-4- fluoropyrrolidine-2-carbonitrile

hydrochl oride. (11) Qther prefggred DPP-1V inhibitors
are described in the 25 patent appli catl on WO

0@2/8904498{Ssﬁ&ﬁz'ﬁhhéh%aiﬂg}l?ﬁgégi& L ‘EQ}E“"%} o2

pr ef er abl e conpoun ornu
NFYPHOFPFHMGM% (Wer 2008Id1 35708 PLYIA8SR006/ 022416
-18 described by the exanple 7 and al so known ‘as
MES0Z3 1 bF2- Bsﬁptya@ﬂmﬁ%m(mﬁm)mo(qtzl)ylcnahwenome@erlr}ea cyano-
PRPrbYidnhd bitoss ar ri_bed (f Myt

[.icati ons WD 2004?%%??%9 egpeﬂélq\;i tz]@Lmteﬁcfalg%Hldlensocslrulfoayl
?prﬁ dy e s 8ethyt @my&ﬁaw@jwm&?m especial |y

the rdeseindedrexamples L6293, (&v&tiBLal eff edi@Ar 8, /51836) ;
t he compounds 3-

CAAPASHE Y| PL2- IRYEBAtRYIng - ofervaiHaryl - |suEhdi hysr oL6threo-
isb&@quIKHﬂd%anhboxQﬁBﬂﬁE83nd L-allo-isolencylthiazoline, L-

%% amno %leobuthl--

REROT  TOBYTUE ?rﬁ BRI 6- Ve hePY e T ospvacet afine and L-
&asgﬂptmmblmmlaa pagecyilsdid iﬂfﬁb|@Eﬁﬂ?@9l§t%@bresented by the
q_,pogl | atl on WD2004/ 024184 especially in the reference
exanp s 1 to 4. Speci fic exanpl es of hydroxypropyl

met hyl cel | ul ose i nclude: Methol ose SB-4 (conmmerci al

name, Shinetsu Chem cal Indus®yy Co. Ltd. - nade)
(viscosity of 2 wt.% agyequs lution at 20C. 15 about

4 nmPas), TC-5 RW(comTer& atr"naid; Sinetsu Chemi cal

I ndustry Co. Ltd. - made) (& sco¥ityof 2 wt.% aqueous
solution at 20C. about 6 H -5 S (commerci al

nane, Shi netsu Chemni cal dustry Co. Ltd. - nmde)
(viscosity of 2 wt.% aqu Hs solutionat 20C. about 15

~nmPas), Methol ose 60SH 50 (conmmercial 20 nane, Shi net su

Erem cal-s|perst e L0. ilébanopggggie(V|§883|t$ cyanopyrrollne
derivatives described in WO 01/55105. Preferably, (S,8)-1-(2-
amino—3,3-dimethylbutylyl)—2,5—dihydro—1H—pyrrole—2—
carbonitrile.

(4) Heterocyclic compounds described in WO 02/02560.
Preferably, 7-benzyl—8—[6—hydroxymethyl)—1,4—diazepam—l—yl]-1,3—
dimethyl-3, 7-dihydropurine-2, 6-dione.

(5) Pyrrolidine derivatives of a condensed ring with
cyclopropane described in WO 01/68603. Preferably, (1%,3S,58)-2-
[ (28)-2-amino-3, 3~dimethylbutyryl]-3-cyano-2-
azabicyclo{3,1,0]lhexane.

(6) Proline derivatives described in WO 02/14271. Preferably,
(28)—1—[(ZS,4S)—4—(3-chloro—4—cyanophenyl)amino—z—
pyrrolidinylcarbonyl]-2-cyanopyrrolidine.

(7) Cyanopyrrolidine derivatives described in WO 02/38541.
Preferably, (28,48)-1-[(28,38) -2~amino-3-methyl-pentanoyl] -2-
cyano-4-fluoropyrrolidine, (25,48)-2-cyano-4-fluoro-1-[ (1-
hydroxymethyl)cyclopentylamino]acetypyrrolidine, and (28,48)-2-
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20C. about 50 nPas), Methol ose 65SH 50 (commerci al
name, Shinetsu Chem cal Industry Co. Ltd. -nmade)

w@eiosasseiy of 2 wt. % aqueous sol ution at 20CPCHDS2006/022416

50 nPas), Methol ose 90SH 100 (commercial nane,

Shi net su Chem cal Industry Co. Ltd. - nade) 25
(viscosity of 2 wt.% aqueous_geLution at 20C. about
100 nmPas), Methol ose 90SH 100SR (comTer ci al nane,

Shlng)ets%&/ggggﬂfaﬂ (1- &1 §%%%-§8am5}é91 1ol g@%gy%gﬁps%ﬂi)ﬁine.

agueous so at 20
Mt h@bmseuIS&SHsncm (@onﬁ%ﬁ%qlal dpageibedshiineti®y 02/02560, WO

%ﬁdgsggh I nglyst gy, @omtd WO g@%@bséyﬁw%y @3‘/0%5057, WO

dqueous solutTon at 2 s) | ose
GHSRS0500 FeonABre?4342namsio Stﬁ’ﬁﬁ@?é%%erﬁ%al03/004498: wo

b DALY Oowo'—t@:a/ood@ﬁ)e) w(oV' %%gggé%@f 2o . %h/oozssl, WO

agueous Sol uti on at C. about

Met hol
B5H324660 W@oﬁ%é@%qlaﬂornﬂﬁewzé@]@%lsu’ﬂ@hé B4r6, WO 02/51836,

rhé‘obé(s{tésﬁz@o udtdl.a3n BRYIE) i scosity of 2 wt. % aqueous
C. 35" about’” 1000 rrfDas Met hol ose 65SH- 1000

(sommRkEekal pad®r WG 3606/ 113{5&%&8@@&%@0@6%&%& BMS-
-19 Shi net su” Chemi cal Industry Co. Ltd

TG sieglored i ") 208HREATS 88 Ht%r?aattenéo 353 ot 767
1099 0Rasbr Medninle0$8) 095k 100 gsomrerici,ak, panez-[ (23) -

Shi net su Chem cal | ndust r

iuwgt&s.@yh@s@r%x&rwaa%%ﬁs 1sdi u%?%%*lagﬂgoé CARRIG Y5 1 —2-
aPas)cydYet Bol 05 SQ8H- 10&)@1&%1{1&@&11@; chalzodaee,(1:1) as

Shi net su, Chem cal

R dss iy Br il %/qua%%&ate&& aPPJohcaﬁ%Wi% 2952850
400 gePas) andvethwl@se «9P&H# IR0 EFR e (coraer disaBspase;2-[ (23) -

hi net | ndust Ltd. - de)
LOEESY, Chem calp LRSI GO ALAee i S ) oot
BOéJzQﬂnb(}cmE?a@ 1 .IVHU’]I@&Iaose395&&HOh@@EDDe (@Ummndl ats
hi_net d
TOCLR OF2 G PAqiEOUS. TerHErah G I abu
AP0 triBasyo MWB@DO@@ SOSHS3 . 1000 088Ro(wdnHBscd Al118 is
?fgyﬂqéy#Pgtsééé%§TE§ %k I ndustry Co. Ltd. - made)

Vi SCOSI of oaqueous solution at 20 C about
15 100000 nPas). "Sustained rel ease preparation” or

(nodiddcetierel pasgerjerdepandbiton” isetbe ncomgansdaGsSK23a

t I
G 8 MOt oSl o) BLE Uneh® iyt sy - 1-
¢ OZRI-EA-HAmMg not Bt [ mmhexybérezysé@@Mon%l-rﬁ)dle(cpaélwfearml) -
uormi)é/rrolt angléndaq_fg8gf§{11|\$t g‘&golzﬂlo]:r.aﬂiaen

Opoci a using n appropriate test
sol uti on when the rotating counts
(11) Other preferred DPP-IV inhibitors are described in the

patent application WO 03/004498 especially examples 1 to 33 and
most preferably the compound of the formula

F

MK-0431
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of the drug in the preparation eluted by 100% into the
test solution is below 1/3 the saturation solubility

wo@boobhas7ely ug. Al so, the conventional test sol BCT/OSX06/022416

t he pharmaceutical 25 technical field, e.g., water, a
butter solution and the like-are wused. "preparation”
nmeans a pharnmaceutical fornmnul E§on or unit dosage

forme.g. tablet, granule. I'n addi tion, apreparatlon

ti of a _dru ter
ML eANS S LAt AL 0L A.0L9RL,, 33 MNRIE e,
(ﬁjﬁégém*gllt h@NSécond Met hod (paddl e met hod) of the

El uti on Test Method in Japan Pharnmacopoei a under
cldrRdi Prloes rslafelraedt BPRHE iabobetdss mekerpedrilgedag nanhe

a r r t i cation
o er e R aP EBR B9} B |l ciRREE LG Blcribea
dii Chel o iesr Astef 48 M ies Al 0&iiidai redeci®l lnashe
RicBRaEBLd Uk ln%(i%gdf vt d 05936)(@99{1 33dreaf%r9%al 2Foraul aclt k'n,?ounds 3-

such as a tab capsul e (inc ng a m crocapsu
deanaresthygy "60\?\/9@1Pu‘ifaﬁo‘1a058rém@fml—ﬂ®2n@ila>tdm63uch

@%o@u§h$¥¥ﬁ§dé%5¥x§mi&%gbmd QE@E§& 5%%%%%%&%9{V4 fg%%ﬂ@hyl 4-

suppository, ), and these can
arrnt st é?%lo?aF‘WY%rrO‘&aﬁé AgekRA %] om&p@@tweiey desCfibed

he§§gé Of Nhd aNsOrah dir wakaht Oébéﬁ%at%nawé%ﬁofzum

sul e ranul e is preferre The sust ail ned

B%ﬁ%%“@’r éﬁa%g?l B%f%?enﬂ?ee?‘%@rﬁﬁ dnteah-be 10

nuf ured by mxing the DPP-1V inhibitor and ,
rﬁ(?a% T | ieéamﬁx?fme?f ary IEBFAP P heArthgt s Hluloge  include:

mthﬁgoiﬂKBBHm dbﬂ@méfénaﬂxﬂﬁﬁ@r”Bﬁlﬁ@@éﬁ(hﬂghﬂdal Industry Co.
met hods. Al so, when

vention phar maceuti c oc
%gaform%fat)h YS&CG S ki ﬁg gndmrmﬂ dFHYFOUR solution at 20°C:
phaunadolmgazcﬂl | yTaesewmabk@om&rrma:L eynehe &tk sulSchemical
t har maco |c I pt carriers
|nc %@f ('g)lfg”e?ent It“y(gg gvf €8ﬁ\’7 t?gn%IWtO'r“gé’l‘ﬁut?OB? solution
RROrfdRi:c Jdaruti e6 mPabst ancess for (exmmgdEal name, Shlnetsu

: _
P iR SPPL o Bage! T epira on o Far Phet , Saveous

base naterial's
addetiores 26rCa pbeparhd inoh wchMaSh&Ibsm esHvadi Yespmercial

ﬁgﬁéo&hgﬁﬁkg EH&QI& giﬁ%ﬁ@%% Dﬁ%: eten%d%|?2¥li@9%fty at

be used as nee i N
PR° ¢ he abgytai HedmPel ebse Merﬁhepaw\t i65i$HEB 0t hecdmmeent DN name,

Bﬁlﬁ@%ﬁdLChﬁﬁleggafﬁ&hé%? caRy 1 .bg. qg%ﬁa %1589y1€§ of 2 wt.
el uti on behavior of the sust ained re

aqueous scolution at 20°C: about 50 mPa- s), Metholose 908SH-100
(commercial name, Shinetsu Chemical Industry Co. Ltd. - made)
(viscosity of 2 wt.$% aqueous solution at 20°C: about 100 mPa-+s),
Metholose  90SH-100SR (commercial name, Shinetsu Chemical
Industry Co. Ltd. - made) viscosity of 2 wt.% aqueous solution
at 20°C: about 100 mPa-s), Metholose 65SH-400 (commercial name,
Shinetsu Chemical Industry Co. Ltd. - made) (viscosity of 2 wt.%
aqueous solution at 20°C: 400 mPa-s), Metholose 65SH-1500
{commercial name, Shinetsu Chemical Industry Co. Ltd. - made)
(viscosity of 2 wt.% agueous solution at 20°C: about 1500
mPa-s), Metholose 65SH~4000 (commercial name, Shinetsu Chemical
Industry Co. Ltd. - made) (viscosity of 2 wt.% aqueous at 20°C:
about 1000 mPa-s), Metholose 658H-1000 (commercial name,
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25 preparation. Generally, since solubility of a basic
drug is greater in the acidic condition than in the

woewbnad72xzondi ti on, the drug el ution from t hePCT/US2006/022416

sustai ned rel ease preparation may vary depending on
the surrounding pH |In such a case, change of the
drug elution property based opgothe surroundi ng pH can
be reduced 30 by use of an organic acid. Since the pH

s ARG uPBHYn B tREMsERy dddinthdual nRad) R Scob AT NG we.
changes of the drug elution based on the surroundi ng

,qusmemléﬁépy 3t gAPf i'€anelpBE bBPQI RPdF)a Nafinodesp 20SH-

Edetdrcfigl WakkoUshRALL SNt 8nedQ 20064 d35R 7 Co LtdL -
PCT/U 2006/ 022416 -21 The organi c acids inclu

adipl 6Vierasiity aof d2 t4Fthr PEUSERT d SCARESPD @tac?%l "C: 4000

I - Isr; acivdtnbus®e i Co@si d, 10BN G BkErciSUCCIdHEG Shinetsu
acid, maleic acid aspartic acid, glutamc acid,

et
penirade INERE T Goci dtot art BRR) &vwcoaéawF & Atk -¢ aqueous

&titiane a5 poefarr edpodbe 49ust aimed)releasRiose 90SH-30000
Fre par ati on of the i nventi on has Iess toxicity_a

and
w518 aFTEct SMIRRCH ARy ot 10GHSpEY Co. 1Ed. - made)
g JYsStor ek t 9 ﬁﬂm%maﬁqde@ug JuirmAsn kavi pes;: hapses, 30000

dogs,, cats, n , .
BBt at“?%ogﬁae §P§BGE$Q%OaOn10( ?ﬁ%ﬁr ?'vﬁaimgus Shinetsu
chagases Indhie spstai ned.r el ase) prepavat tpnoof2 tie. ¢ aqueous
vention_may bhe us reve tatlve and _
FTMSBTE 2o - FoPtexue” TE Dot celledeshehoss s0s
rb&ﬂﬂﬂsas(@em@prdq¢nenamd;a$hﬂneisutypemibaMﬂIaUGBEBy Co. Ltd. -

rﬁ c?egna? cdols%l_ et e hﬁgeﬂ Lpi, den a tg.i_'onlsat 20 °C: about
rt g ycer ema erc o?esﬁero em a,

hyﬁﬁHDm@a1a postprandlal hyperlipidem a), arteria
sclerosis, Inpaired d ucose Tolerance (I1GI), Inpaired
Fadtitegnetucosel 4dskC) , preppaktedh Fastirng Grgdefied  release

é#&@%%mﬁgﬂﬂdm%QgiﬁCm%QEB" %ﬂ% atggngwhe9§H£Op@hgyelutlon

ro at reti nopat an |opathy of
mireg@f \tégséisug @s&é@p@hnaafffﬁraﬁéﬁirélmp*é}eoé;ﬁérl 1s less than

§@nawhéﬂfgﬁﬁh95§lﬂgSef@ﬁseggmﬂle r%ﬁ@'%@EQEM Method (paddle
infection, urinary tract infection, digestive system

st @ﬁ tﬁérﬁbwt%ﬂﬁtTQ?¢S¥9§h0¢r#%KﬁqHﬁ@ Phaf@ecerafga using

b6d &6t i )an dbabELi G 1IANGLEENEo1 G MorPlidlen &Y t:b!tatlng counts
decrease of audition, cerebrovascul ar di sease

per FpRePARd citPc gt iPgisParabder SLATRE aRY aﬁo‘?;\geﬁ{lt‘? ofhe test
sedusiong i Plwodsuger ad theudddien EReususieyned the drug.
release preparation of the invention may prevent

Also, the conventional test solutions in the pharmaceutical
technical field, e.g., water, a butter solution and the like are
used. “preparation” means a pharmaceutical formulation or unit

dosage form e.g. tablet, granule.

In addition, a preparation wherein the elution rate of a drug at
30 min after starting the test is not less than 85% when
conducing the Second Method (paddle method) of the Elution Test
Method in Japan Pharmacopoeia under conditions similar to the
above is referred to as an immediate release preparation in this

specification.
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Abnormal Tol erance, Inpaired Fasting G ucose (I FG or
I npaired Fasting Ayceneia (IFG fromdeveloping into

wolzaeasssss 30 Further, the sustai ned rel ease PCT/US2006/022416

preparation of the invention can be used to inprove
pancreatic ((3-cell) function, pancreatic ((3- cell)
regeneration, acceleration ofogancreatic (1li-cell)
regener ation, etc. WD 2006/ 135723 PCT/ US2006/ 022416

eq%' nfc%:xﬁéqeopp ok Y 1dH¥aBkt Ofons 38k ag8Bt present sustained
acc l'erating glucose- depénding insulin secretion

wiictvee XHEBRES E ok obes & EicePEliong HctqTGt oprulation

dngHlddh sechiptdon dapsalPat { Studiinkh ahi@BroBh99d SYg@yranule,
(e.g., patients who have not |less than 126 ng/dL of

5
o obwoqugararxﬁalauepaaftenftsﬁ#néowu%lqnes%l%eﬁ? PgQsUPPOSitory

KFQ/QCH— ot c2a1 hawy, o\é@LItHﬁy f&aﬁﬁn&i gupbeditdyGosec. ), and these
ol'erance Test The sustai ned.rel ea

PRTe e SPEBRY oérdr%ﬂﬁe S%ﬁve%t%i%%ys OfsRIAN ST 2 Y s af %Spectlvely

OFf emddAtioasandnt Besapesth aagent shen gt abetssion t lrapsule,
less risk for blood vessel conplication, induction of

Wbﬁ@%@n?% preferafe: | which are harnful effects of

insulin. Wiile the d05| nount ofth tain
ThE eSSETPLRYAr AEII6ASDHT p‘tgeﬁérﬁ?:e%rént gleﬁtjlsldlﬁ’eng% PRg can be

Hependitngean nmemswmgacthe vaswmmnorom hydrophilic

tar et di seas etc. adm ni str.at]j on 4
aﬂnideﬁ‘lo(a\ﬂlflﬁ aflglbete er?b?‘ elg?zlﬂenpll[1 e fél Ej'l%kLng are

ﬂ@ﬁﬁ)ﬁfedt hecBPRi1NG i nhi bcdsmenbmbneh |§hatﬂmewa:@tcwel methods.
redl ent shoul d usual be ab ut 10 /

BEfme T o RTHA 0 056 kG WALERLY norde Helding, 2

pmaen‘sz@bloyylGaﬂlﬁ&dugbkgble\magdmeramdy [ w@aiﬂeyl be

adm ni stered once or twice a day. Preferably, the

Berst i, ned:hreel edsemppebac_nmaldw skhoglegtpel9QQ carriers include

g_{j erye%tter% 89”{;5 Soly ogxa(ibtcﬁ:l n@@P dev ilﬂﬂlg@nl‘%r Yearrier

on|n eI|V|ng uring frombefore a neal
swoattadceast 2ftour sxagpler a qrsdbiepEef er dbisEedspouridinders,

gi%ﬁ{t %‘E@EE Theys é?" rﬁ.g.qcerela%as%agéepﬁﬁ%fﬂlss for the

ease ration of t IV inhibitor in the
prepanptiody sHeutrpr eﬁé%*bvgﬁfbe £9rt 02 2T PHIREHPR; such as

% S RrLfierabl ynr ZotiQahfs ho Horidguabbyes Weld ¥Gk8geders may
I'Vinhibitor to prevent or treat di abetes it is

ﬁé@%mweﬂoaﬁalk%eq DPP-1V inhibitor before every

nmeal since GAP-1, which is a substrate of DPP- I i, S
Yeer et'dtf ugBk LNt akRh Bt t8od USROwetRr | thE n@élsttﬁéned release

sush A NaGn3Q  elirasi@vBhepas at § OBadic t hen | epticomodanmay be
ggéggsiotQ%g%ngevelutlon behavior of the sustained release
preparation. Generally, since solubility of a basic drug is
greater in the acidic condition than in the neutral condition,
the drug elution from the sustained release preparation may vary
depending on the surrounding pH. In such a case, change of the
drug elution property based on the surrounding pH can be reduced
by use of an organic acid. Since the pH in the body may vary in
individual patients, reducing changes of the drug elution based

on the surrounding pH is extremely significant for obtaining a

uniform drug effect for various patients.
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i nhibitor over a long time, it exhibits sufficient
inhibitory effect of DPP-1V, even when taken once a

wa@2906/1347123 sust ai ned rel ease preparati on of thePCT/US2006/022416

i nvention may be used in conbination with drugs

(hereinafter, referred to as WO 2006/ 135723

PCT/ US2006/ 022416 -23 conconijant drugs) such as a

t herapeutic agent for diabetes, a therapeutic agent

f di t.i C [ i, i.Qns, -an i-hyperl.pi dem. :

a%gent%lagga%&é:pra%gggr ,l%gtrllggght Fsﬁbgg%éllﬁ%ge%%ﬁac 4843, tartaric

ci @irdet | ascomrd carpcanty i tldpotacd dagemmaria thild, casépnic acid,

R ANTRILEaL, OR L LIE 8id NG BURLALNSL L eARGIc acid, ete.

prepar ation” of the —1nvention and the comcom Tant grug

| &F nidteda, niqiddicTigdd, t hesearimyedial, siandorbneoaslig, etc. are
IdA.stgred to a subject, or admnistered at a

ifferent tinme, respectively. Further, the sustained

relLases Rl SRAN atd QN Qf $NGAventi @7 and thevention has 1less

concom tant drug 10 may be adm nistered as two

PrEPELEY | oﬁ§dcog?‘&¢lﬁi i Bne edéerver | aepediioniyeadh, can be

YarAdABESE LT 80 ARurRa3hNYLE P GRARAL! ORovEABE Al AbPPes, dogs,

both active ingredients. Thé dosing amount of the

cFtSonfPRkeY tr iy C€anaBe B opFi atRrsverdatére eehbddegdapeutic

oydnhte rdosea€ldid eakbysased. The ratio of the 15

sust ai ned rel ease preparation of the invention to the

CIORC Gftistanhedr bgl St her-pRREODSI ad €l phselfEhedoRangd be used
on the subject, adm njstration route, target disease,
KipLof TS ETBNEET Y efBeramFutdCanpf Rt mhéATt hexample, for
slilye@ebsi SstHBRs 0d0dbetdd0 parys byypaei ggt dl&oitefb@rt type 2
by. ight of the concom tant. drug 20 based on the,
LS%ﬁtglf%{?thhi bi R ot AR ch i@l%‘?we‘%?égi've i RYP et EHdegta (e.g.
theesust gl yad-irelnease pr epakcatholestapikaidsed. Hyg@oHDLemia,
said therapeutjc agents for diabetes (.antidi abetic) ,
IR ISEAPE N W B0 ROl & AR A e R85, Tmpaire
dfiucakei NBelldnancer epa®wL | ons Iegsieet edakronyt h@lucose (IFG),
. .bavi or_.SW ne;..25 human,.i asulin . .
B‘?@%g\r§§§i %E}aé?%%gﬁt hesi zed i nPlSE'eGr%ét i %n%néjilﬁgg tfg CEPFgcations
Be.goli omneyeasithwi nc napwlopathyi nc peotrampaney, cataract,

[ pn- o frag i vat] of  insulin.(e.q.,
N R T A T —
(Cemg, Phégtttaword sehyds othl or.i desplioetgtytarmeion, urinary

dRcEAL ffectda 6%§_ 5 | ] r 3Pl r s issu
(I\_Iet E& %?gzoﬁe l”‘(Z’I\/t:c-z@’gsg e i %ﬁ%@%@@?r K §f1, SpRE tissue
GrfecRijpagl Lodear LINN- BeDctipagagldirhehic (AEn@ad)e, dry oral

= 29858 216336, s d ri i ,
g%%gg 10 ?§¥§EQE?E)-%? 4%&@@998g, %%%eb?ggaééhﬂgg disease,

peripheral circulation disorder) and as an agent for reducing

blood sugar and the like.

The sustained release preparation of the invention may prevent
Abnormal Tolerance, Impaired Fasting Glucose (IFG) or Impaired

Fasting Glycemeia (IFG) from developing into diabetes.

Further, the sustained release preparation of the invention can
be used to improve pancreatic (pf-cell) function, pancreatic (B-
cell) regeneration, acceleration of pancreatic (B-cell)

regeneration, etc.
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(5- et hyl - 2- phenyl - 4- oxazol yl meht oxy) benzyl oxyi m no] -4
phenyl butyric acid)), PPARy agonist, PPARy antagoni st,

W@ 2000R2Ry3 adual agoni st, a-gl ucosi dase i nhi bi t PEFUSWOE022416

Vogl i bose, WD 2006/ 135723 PCT/ US2006/ 022416 - 24

Acarbose, Mgritol, Em glytate, biguanide agents

(e.g., Phenformn, Metformanzz2Buformne or their

salts) (e.g. hydrochloride furmarate, succinate)),

SGEEl erd opspOfy | ﬂ%ﬁﬁl‘%orseﬁ:l el OQgél*?t'iJl fooyldiRang glucose-
agents (e.g., Tolbutamde, 5 dibenclam de,

@ReARAOde, 1THHGMpr opaATRIELOMTol HRAR de exhibits  selectively

Acedohexanh dgct Bry IroRvkam fese dotTepy i hdg, p&t yétzivden high
d ybuzol e, etc ), Repaglinide, Senaglinide

N ISUsPde (- 4 1 IRATLSAEE BRO (ST ' dpam ShiR 126 mo/dL of

By At 88 ar GlPud BECEREOIng AGOMSE S1d GhanGiR0lmg/dL of 2-
NNF 2211, AC- 2993 (exedi n- ég BI M 51077, 10 Alb (8 35)OGTT))

oL PlRLue7 28951 NHR)S i (hBCayon Staapesgrest s
PhandddHdided E@mtp)ﬁegﬁkélﬁlﬁh%ﬂ)%a&@véﬁhimt:er Siseful as
vanadi ¢ acid), (33 agoni,sts

(e.g. O .
TLSFe PASVERER B FIR, Uﬁraﬁ@%lﬁﬁg%% K555 8PpGepgLh 1ess
BMX 186085100Z4R540) , cbﬂblbd:attﬁro‘h Oflndﬂeﬁswabf (RySoglycemia,

R e
ST OB B SO L)y SO DAL Eronpzacion o

The thecsapaut imvagends forrteabetiepercimgl | cat i orlee  subject,
i ncl ud

i_nhi bi tor of al dose redug e (e.
Tt %ﬁFt %%alr %e g gﬁargs % s¢ ZopS%Feétat or oral
N&mahn&&batpthydﬂresmat péﬁﬂéﬂ&6@;tﬁﬂdﬂab§tes, for example, a

?r\ll-teﬁhu?rloet rN%:eg;X f tQBe ﬂtﬁl I Dok sﬂor}:g a‘gﬁ{]&al .'L% Othe active

F,”"accel erators o neurotro
pmg)mmtein(b,‘m/ sglortd onsugklyy. be about 0.01- 1OO mg/kg weight,

éﬁy QHgﬁqp%%”Xb) k& Qﬁﬁgﬂetc %?@dﬁ£é%éQQbf§ kﬁj@%O ng/kg

oxy)propy oxazo described’in
we)nqws?a)zd 251eAGR Vi nb¢ biadoraigkeyed ARTFI4ET thce a day.

h | 66 SNOU e
C)zzéfe Nrehenagylt Bk azolLugm s br é%%ﬂé%h@ﬁ Jshould b

active oxygen-crasing agents (e
e bl gtiegedceta) corehaiusvas eRFakn di T Ratldr énbébgtory action in

fhapiidey MR IRLHRE) srdfep@itie hypRsdi ldden aagents hours
I nclude statin conmpounds which 30 are |nh|b|tors of

efetlest @eall SHFRIRESPAY( 8. BoUrCafiteast it -
Pr avast at i n, Si nvast at i n, Rovast at [ n At orvastatin
Ene etitdtrA, T ioRsss PAEPRTALION RefF L1835 LYrgtdon of the DPE-

$0di UM SAEd:S)dIn  thdhi BiitrRr oy SHellanreystiisbe be 1 to 24

(e.g., conpounds described jn WO
hours; more preferably, 2 to 14 hours.

Usually, when using a DPP-IV inhibitor to prevent or treat
diabetes, it is necessary to take the DPP-IV inhibitor before
every meal since GLP-1, which is a substrate of DPP-IV, is
secreted upon intake of food. However, since the sustained
release preparation of the invention can release the DPP-IV
inhibitor over a long time, it exhibits sufficient inhibitory

effect of DPP-IV, even when taken once a day.

The sustained release preparation of the invention may be used

in combination with drugs (hereinafter, referred to as
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97/ 10224, for exanmple, N[[(3R 5S)-1-(3-acetoxy-2,2 35
di met hyl propyl ) -7-chl oro-5- (2, 3-di net hoxyphenyl - 2- oxo-

W@ 2063352300 2006/ 135723 PCT/ US2006/ 022416 - 25PCT/US2006/022416

t erahydr o- 4, 1- benzooxazepi ne- 3-yl ] acetyl ]

. pi peridine-4-azetic acid etc.), fibrate conmpounds

(e.g., Benzafibrate, Cofi bragg _ Sinfibrate,

d i nofibr at e), AC‘AT i nhibitors ?e , Avasi m be, :

a comrq: gs N S ha gea g Sél s *feg | diabetes, a
SeSty T am lélj‘ 5 Probicol?, WeCsPPRF e 9 tdrivds ’

(Ehegapenttonol ,agumteri t £ok) @Iinétliccosaﬁelﬂppmaa;mns, an

0 soystero) zanol , etc,
R Ph LA R L R ot R R erih g ey Py avent,
iddhirkitt or s ar(ce. gn, Qaptthepmbtic Enaleapril, el amzsl )Jcase, the
I: n Nt a oni st s ndesa ta
é)%tg???h Eléglgrtan br 68aFt: arhe% 15% ar?%?Paratlon of the
Telvens apn amnd Itrtﬁemam;ta’rasasaxgt i) notalLtmthmd Thus, these

n fedlpl odi pj ne,
Ef tgﬁ? I%JI nlzl eg)ar (]:]IVEI ne 558 58t Um cHA Hng o%%rﬁpdﬁ&nmtered
dtugs  @ligferenby driowakatdapectig?lp2, AbGRhe: P‘E}iél)s;ustalned
Geonidin 1c e antipobesit e include, fo
exanpl ,Sgggt ra ngnt(?f-q G %%é )}%g‘ggtrrllt%s 8. gCO,HCOIM'E"’Int drug
@@%pl@@nf%da]rl@ﬁﬁﬁ@re®h’eﬁf Icuqbanrﬁﬁaraﬂii@elﬁt e:lomtaenlng one active
ShBYbRagE ne, A epranopg,; Dexanf.at agi “@5}
Pﬁgnyl pr opaneol am ng Kobelnzor ex, %pancr eat i QPL greparatlon
CORERLRLRS PAtd getiverinagedipnt$a3 agonists (e.g., CL
316243, SR-58611-A, UL- TG 307, SB-226552, AJ-9677,
BUS- £9868%, 2O 4 | tFe RONGPIL Dap tandirec tdaes bee . appropriately

ls@@tatﬂed@béé@:[%M@U@é‘""&l%@%EQIy(%cﬂ) ' The ratio of the
chol ec‘])(%éokl nin agonists (e.g., FPL-15849)), etc. The

drphat | AETRRE DTCRAATIPE, ©4nt Hite deFisidtiope to the

(cengomlta&mil blfﬁhgialcbﬁWb%t Capg e ARL N, sALELMN based on the
h | at e theobrom ne), thiazide preparations (e.dg.

?fde 2D HPETRYED deFOWS t r i EMI Bt et i 8%,  Symptom,
hybﬂibmm:m’rot kitazi d‘er Jébyaiwlip]fel urBkhi 88é d€ubject is human, 0.01-

Lh drochlo nfluth zi de,
ggpy%{%l%y ﬁg*% 8h o?‘)'rﬁ Yi&F19hht L AtfotoRcaRatant drug

. preparat Ith’is E(@—gv 1n5mdmoa®aﬁenelstam F@i‘ﬂvleeﬁhgredlent of

bg dr hi bi ek
Eﬁ%o ‘get?}azlgl%g)s/u o%agsfre: neleﬁ’f"‘té%é% At 6%‘3’ §6a06t§20 am @),
(%Héog&jgli A:g]%&lg?ﬁg?{é% egl%s 599 blde%) g géggf 1abe%1c) include,

| Sosor acrynlc aci pyr
BPonmeekanb e, fhowkim daDr@taa?atIhesant(et@r,onb@mimal insulin

9%,151 J;Saﬂlrbgll ;%%ﬁr%gf%cﬁ)lj%% %%r?il & gégogn%\ ng(re 1']‘?er N swine;
human insulin preparations synthe81zed in genetlc engineering
sing E. coli or yeast; zinc insulin; =zinc protamine insulin;
fragments or derivatives of insulin {e.g., INS-1, etc.)),
insulin-resistance-improving agents (e.qg. Pioglitazone
hydrochloride, Lociglytazone (maleate), GI-262570, Reglixane
(JTT-501), Netoglitazone (MCC-555), YM-440, KRP-257, CS-011, FK-
614, Ragaglitazar (NN-622), Tesaglitazar (ARZ-242), DMS-298585,
EML-16336, compounds described in WO 99/58510 (e.g., (E)-4-[4-
(5-methyl-2-phenyl-4-oxazolylmehtoxy)benzyloxyimino] -4~

phenylbutyric acid)), PPARY agonist, PPARY antagonist,
PPARy/adual agonist, o-glucosidase inhibitors (e.g. Voglibose,
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WD 2006/ 135723 PCT/ US2006/ 022416 -26 (e.g., warfarin
potasi un), antithronbin agents (e.g., aragatroban),

w0 booerrBokyt i cs (e.g. urokinase, tisokinase, aPCEPhASE)22416

nat epl ase, nontepl ase, pam teplase), platelet
aggregation inhibitors (e.g., flolopidine

hydrochl oride, 5 cllostazol, ethyl icosapentoate,
ber aprost sodi um sarpogrel ate hudrochloride), etc.

vﬂkaf%gg Oﬁl%ﬂ_ lgrfgs %ﬁuglg ferabl 9@%&% agaﬂ?%Fs (e.g.,

paratl ons, > insulin-fe e i
aPk@InlfooslmaseMenﬁomimrs Bu fugriaei deorageﬁlﬁs:,rl nsal t#) (e.qg.

r%éh?g Cel &fﬁéygie(p%%ggggbk%d rér %f%@%%or% 8% énsulln

urth e present IMVEnt
Gﬁﬂpﬁtspng a (@u&innyﬂunaa of bwenios nor ¢e prepar aticdmstanide,

\%fﬁgegg nhlb%%ﬂ%la@fg dlff%ﬁﬁ?&ﬁégkgﬁf# 9 ra%%ﬁazamlde,

- i nhibitor rein
Aﬂﬂt@hﬁéﬁmtﬁﬁwtalnuqkyCQpepammmdeon Mm@y ybepwaride,15 Glypizide,

Rﬁ%@ﬁ%@iéon @'nln ééﬁ? Rpgel\/'égy.glggﬁdeeltrﬁa e%linidé,

sust ai ned’ releasé or diate’ rel'eas prepafratio
M taddinidm, orhethaigl egakciomnt salt mbydaatem of GERel receptor

QEBnH¥£b”Wbb§t0rGL§Lff“%N'33@1'Vﬁc'EQ@?'RQ&&%&P%@'”@ﬂ& 51077,

reparatlon has no particulaf [i'mtations
ﬁﬂébarﬁtﬁéh nay BePdny (7haf) r eNédses apkelDPP-40pdGts  (e.g.,

i Rk b 01 ge Y Bﬂé§ﬁﬂ%¥§ydE1H§|0%h%%§9§@§§§'ngnhlbltors (e.g.
degradation of the prepartion; by response to change

dﬁf&aﬁéCsa?%@uno%gﬁgﬁﬂls § (hed- i ienlpPedsubR T¥61lha, UL-TG-

Sl | ess-insisde, Oﬁﬁﬁ@%7pre@ﬁ@a§99@8§au§QQOl@M I Nt Ak iors of
t he surroundlng wat er; | nmediate rel ease byt he

BYEE5HPAE | - 9 di SILHCegPAt PBASHIROGISSE! ultwﬁblaﬁa/twéucose 6~

|phk>%ph25aé‘€r eiifhi bPEEPAr atg‘l@@&g&h at Jretlagasesthe I%polﬁal‘alt:&/s tatin
i nhi bitor ég0$a55|ve di ffusi on” include, for exanp

976 °BE8T ai nBdCT BT Wase HEHAT St Fer of t‘Ff?stIiaﬁl\?QﬁFF%ﬁ " (SGLT)

(iphebetabd yie .@.natrr1ixos)ableet. usi ng hydor phylic

pol ymers (e.g., hyroxypropyl nmet hyl cel | ul ose,

Iy oxyiprapylicied | wlgeses anek palipekhykbeneoxpxide)iods include
rix_ tablet 3 in ph|||c base terials

ﬁn% #, carngébaqﬁ%&e qﬁV%f%ﬁSﬁat &d e ast Sl r&?%?L’ Epalrestat,

nedrogenat e Zaapeeotbt, pMd@qﬂﬁﬁSeBtn Phpddpesa@ity SNK-860, CT-
rs hl. et a_grapu coated with sustained

ﬁé%Zésée g%%f% eﬁ%gfgr(e g ,Qs f?cf%ﬁﬁinﬁoﬁﬁﬁE&E 28c%°' NGE,

ag- 3etﬁ¥%@blIanqaieraaqrylpc aciudopodyinier spsedlrctadn/secretion

i, goal kyl MQ,2006/ 133743 15C1L 153006/ 922416, 4520 1) -5-[3- (2-
methylphenoxy)propyl]oxazole etc.)) described in WO '01/14372),
ACE inhibitors (e.g., ALT946, Pimagedine, N-phenacylthiazolium
bromide (ALT766), (EX0-226), active oxygen-crasing agents (e.g.,
thiocitic acid), cerebrovascular dilators (e.g., Tiapride,

Mexiletine).

The anti-hyperdilidemia agents include statin compounds which
are inhibitors of cholesterol synthesis (e.g., Cerivastatin,
Pravastatin, Simvastatin, Rovastatin, Atorvastatin,
Fluevastatin, Itavastatin, or their salts (e.g., sodium salts)),
inhibitors or squalene synthase (e.g., compounds described in WO
97/10224, for example, N-[[(3R,55)-1-(3-acetoxy-2,2~
dimethylpropyl)—7—chloro—5—(2,3—dimethoxyphenyl—2—oxo—l,2,3,5—
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nmet hacryl ate copol ynmer RS (Eudragit RS (conmerci al
name, Rohm Pharma Co. Ltd. - nmde), ethyl

wa@eosoghaizes net hyl nethacrylate copol ynmer suspePGI/082006/022416

(Eudragit NE (commrercial nane, Rohm Pharma Co., Ltd.
- made), etc. 5 The "preparations that rel ease DPP-1V
i nhi bitor fromthe prepar atigg-by degradation of the
preparation” include, for exanple, a capsule

%éggéydy ngipqgéﬁgdgggggﬁfﬁgéﬂégi?Ebg Eﬁ%&?&rldlne -4-azetic

comrer cl al name . Ltd. -
awide) §tc- et cflbr@tqrh@omp@@p%ﬁ ats ohs tHearafaPeasey Cpmibprate,

{$¥fﬂ QE | 18 RQRSELL P, ﬁbﬂﬁg%JﬁﬁbEE8r§Urkp@anrﬁha51m1be,
include, for exanple, a tablet or granule coate

B Lipianibe) | ¢ basen NERAIHEADS (BeFYE ¢ i/ pGP%%?"syramme>'
SHGN, &5 el hasriyiat eaéﬂpmdﬂl@E (('v:eu@r agi4i dor{c1QMBI €ddilt rol) ,

name, Rohm Pharma Co. de)), nethacryl ate

egpol W@ﬁaEm@f(e&u@#a@FtSftersodrﬁsssw%m%. al ﬂﬁ%anol' etc.
Rohm Pharma Co. Ltd. - made%}é /| ate_co I%bt s
@% ERRRTRGSCTS (BT AI1Ohg Ber | ibitor

A ge))Cagtﬁoprme ' PSRt ONS mélatprﬁebeasan@metéwsm I
I n I bi tor

the i nner ressur e swol | en
élf‘t%‘i@lﬁrtépé? a¥ i 'orFa@g&%g C’égel"ﬁﬁ\ge S ren ' B3t &Sartan,
$HI£§&HHH ng mﬁlﬁisaﬁﬂmaludeIrﬂdHar&&anpleT&HDsaxmﬂth calcium
system, e., Conc
%E%‘??fglt%ﬁ PAE-9- et c M"I‘ édl‘%]rrbepar ath{ (L)fag ipf ﬁa? reI Aniqdipine,

BPEh 1M dimlai, bNiBérdIﬁﬂﬂélatﬁb@aiaﬂumthhapneban&ﬂumg drugs (e.g.,
disinte tion_o 0 I de 5
ERAAHTE, S;i(‘al{i}l]dﬁlse t%ﬁajtdg g‘Eg% a%leﬂdq%y fri %%}g OH%I% "DBESI v
hibitor with a har col [ CCS e ¢ | -
TRE iy -ehr i h g BORNIE L EPaTS | Lol RERRRLY RS anes
pbasagol ogyaadd y aoac@pt, abI @eaahemélurann@letades Phgpéeuramine,
to the. s ed e 4R 0k net h@ dol,
?)hv%%a{mlne’Al s%u%%g‘ﬁ%g a}%n? %g?xg?lgég g%}?atbe St orhed - nde
%eagzl:@n'cd:amglamlne)nvémbe@n@iemhapm@ﬁﬁl@al ipase inhibitors
techni e tral smeckant s4n of, ts|?<358€y\@—A, UL-
§F - frot gbj%flggg?z Ela Qg%%)ﬁs?z}l ning DPP-1V i nhibitors"
%@D%ﬂmsﬁl@zté%zpr eagnbetlr Ug Mmis-10lsesspventienaay beptidyl
either sanme or different fromeach other. The "two
Qher8&Bt BoPr apay.at ilensicontalhang BREdtYophhtbifporgr (CNTF)),

TG00, 20001135723, PG 520001 322418 1 28 be- 2 sinal e

ural “preparations i ndependent to
?gChdﬁEQS{lCJTEhéﬂJEQ,ef%&e%§gﬁ£1QP inelhides .90 6 (e.g.,
sodium salicylate theobromine, calcium salicylate theobromine),
thiazide preparations (e.qg. ethiazide, cyclopentiazide,
trichlormethiazide, hydrochlorothiazide, hydroflumethiazide,
bentylhydrochlorothiazide, penfluthizide, polythiaside,
methichlothiazide), anti-aldosterone preparations (e.g.,

spylonoacetone, trimetellen), carbonic anhydrase inhibitors

(e.g., acetazolamide), chlorbenzenesufonamide preparations
(e.g., chlortalidone, meflucide, idapamide), azocernide,
isosorbide, ethacrynic acid, pyrcladnide, bromethanide,

flocemide, etc.

The antithrombotic agents include, for example, heparin (e.g.,

heparin sodium, heparin calcium, dalteparin sodium), warfarin
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containing two ore nore preparations containing the
DPP-1V inhibitor; a nulti-layer tablet (preferably a

wQ@20084183723 abl et) or 5 nucl eated tablet having pPol/UsM€022416

rel ease controlling parts, and the |ike. The present
drug of the invention should preferably be conposed
of a conbination of a sustai neéj rel ease preparation
containing a DPP-1V inhibitor nd an i medi at e
rel ease p aration c ntalnlng 10 a P-lVInthI
alfd Sby adi‘ﬂﬁ%?@msucﬁog EOWDB mat |a<5]r1flt g™ Jerkcelal‘-]’(?r’?t (€.g.,
BRRybYrbbém bj t oryiragboDyrican beeopt ai nedkinaed) at eligokinase,
after adm ni stration and be maintai ned ov | ang
SOPIOR o T SEORTENt  GPERELOED. | VRN EBP AT « Raatelet
Sa@tr@lgaedon r elneﬁzselpoeqoar afel.@n, cont i Inipigiae DPtho\tochloride,
|b|tor varjes .15 de i.n n_the typ DPP:
CHREPL a kEPfST]t c'Tosapep ?aiiefgo%erapgoﬂ\{ ﬁ%&c%mrft SatrpogrelaIte
|ks;drﬁaahlexama)l € e20-30% by wei ght, preferably 25-35%
by wei ght, and ideally 25% by wei ght. Dosage forns of
tTe DEPatdhiteithi tongsord@ nipmgfprapar atingnlane preparations,
S|mlartot eof t ai rele rat
ot Ee LA RS eS, oHREs [y bR R rp bt cors,
invoprainii da mﬂtewerllts@blllm t@ewailfoevveaccesliear@teftﬁ ecteyreferably
asqlcl%r glngkga &an be administered to nammals (e.g.,

ovi nes, horses, dogs, cats, nmonkeys, mce,

%th’é?t S):hgs Péggﬁqtl%eﬁ%léﬂdr&fﬂ@so% "% Qgﬁiéi %oﬁ%r151ng a

vari ous diseases 25 simlarly to the said sustained
redmsdoetpeepaiativon osf Mone PrAverdiigms THE J¥dgd Vofinhibitor

tJ}fd o %%gpgn@rf&e%lwera&\ee%l Ohe MBye-biey ¢aRbhb ek ~
he two or nore preparations containing DPP-1V

'ﬁgyéynt0“§heaﬁPﬁﬂ¥V @hﬁlﬁfﬂdﬂn&ongﬂﬁﬁhﬁb(¥¥%@g§a££%ﬁn may be any
i ncl udes, for exanmpl e, 1) 30 admnnistration as a

SIRFE2E eParat i UM 6P te BFE Nhri@hipiERhr attidiy @ sustained

CMAsRI NG Dﬁﬁnééiéﬂéhlﬁéﬂéaé%, Peptirdil baneousn addltlon, the
adm nistration as nul {i preparations Q
o 1

st PoRE Lo AP Ar i PP e, PRAT BT Lgrabige? £f R Sopp-1v
aiﬁﬂﬂ?;?E&a&bﬁﬁbiﬁln@fbﬁéﬁﬁﬂéﬁﬂiﬁz3h£§ﬂﬂdﬁﬁ£ﬂiﬁbﬁ?2ﬁ41ﬁmltat1ons,
-29 different tines of nulti reparati o of t or

fE  EBPepBF BRITGITE CBortThi M gep ? \/&f‘ah i 55 rnLSiaEesetc DPE-LIV
Whidieitbe ; dB§|p@sﬁmunit1faﬁstdsne aifd@lp@ﬁlyﬁ.h@ dewentatdon of the
varies . .depe ect ni strati

ing on th N
G ARG eb of SERREC 8 BUBCe {Hforr br SLFYOIh Py by the
athmey stresisngei bftbheansvadulm paﬂsudat oW the preparation caused

by intake of the surrounding water; immediate release by the

preparation’s disintegration or dissolution, and the like.

Herein, “preparations that release the DPP-IV inhibitor by
passive diffusion” include, for example, the sustained release
preparation of the invention, (preferably, a matrix tablet using
hydorphylic polymers (e.g., hyroxypropylmethylcellulose,
hydroxypropylcellulose, and polyethyleneoxixde), a matrix tablet
using lipophilic base materials (e.g., carnauba wax,
hydrogenated castor oil, hydrogenated rape oil, polyglycerin
fatty acid esters), a tablet or a granule coated with sustained
release Dbase materials (e.g., cellulose polymers such as

ethylcellulose, acrylic acid polymers such as aminoalkyl
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di abetes, for exanple, the usual does of DPP-I1V
inhibitor, which 1is the active ingredient should be

w@b@ai130291- 100 ng/ kg wei ght, preferably 0.5 PgI/k§2006/022416

wei ght, nore preferably .1-10 ng/ kg wei ght, and these

anmounts shoul d ideally be adm nistered once or twice a

10 day. Preferably, the drug_g%f_the invention shoul d

be adm nistered to continuously obtain action of the

DPP-1V _inhibitor int 0 f%ge:qggg ., Rohm

‘Fr%ig}actré’lﬁg |é:ggg£§émelﬁo%$3 a‘f‘%er g(rjré/ésal( erably to 4

hiarne atoer 1adneat . mible ) pr eskpt @mglétetm%thﬁvemi‘rftﬂ?rylate

used in ¢o 1 Shrdehe QHH%tafmh Pharma

‘a?%"g“@i% Ingp?%sjt% g%t I?r:j%ewtsf“tst ai nég felease o

ps epdrat.i enmade t hetor. esent i nvention. The present

invention further relates to "the rel ease-controlled

phlepahc&teip@macdmmai nitwg: t ke loPe= | \PREHiYi dapioWkth They  the
G 6 | YeBEhdN dop 1 8s blaad Fathynd0 1001888 for
%‘?Fge ter gﬁfly, Meg ‘%0 815% 1 hr af tﬂéﬁlre%)%1

eglEmlisst rat pénslllé'tﬁ@n*l‘c@né@% ReGOLBFPEREeDr ehereRicdss (e-9-
* fz#é‘ ng15he BRRa LY dnhihid, orciisgbseay cdecrnease - made)),

%%n& 1Ct9|V|te()(/:Ine %odpasma by 10 to 90%

e‘pqceferably, 10 to 85% 8 hrs after adm ni stratl on"

"the rel ease-controlled preparation contining,t

DPP- | RESRIHIAIONE WAREhTRAESA Tediieadd 38RERELGY Jar&tlf‘?ﬁpco;?se to
bﬂar%é)ocﬂf pc!@%r?%u&@uﬁﬁ p?@%lﬁ@lﬁéﬁ@f atdry ,exkplle, 85%blet or

hrs after adm nistration" t he rel ease-contr flc acid
gr@blalfeat i 1R tEENnt Yt AP ngerftr?é"lSPPbF‘?/el G B 6 \/\H?Sﬁy
g sd@ﬂDd§Vm§EhbMt§béﬂé1cbbelbhﬁﬁd (Bl casma tby 160mmBr01al
0% preferably, 10 to 85%ov lto

aaﬁ?nl%@m%t?QﬁFma'CFheLFgleasg COHTe%hﬁcﬁXlaEe copolymer LD
REGRALRY ON-gODS A rIchgmé:l‘taaDPPaMé,l nRobint dharwhi cdp. Ltd. -

may decrease DPP-1V activit 0 a

9‘6@6*>)(pr%?%}y§kﬂr9’laiﬁ ‘E%p%lé'@% O\Q/’e?lmi&foé) tzgal %%gcrﬁgl names

adminnpbisd e icen” Ltdand tade) ) | ketc WO 2006/ 135723

PCT/ US2006/ 022416 -30 Herein, the bl ood plasma in

TREP-YoWepatavidrys | hit ooeﬁqzﬂﬂsrm?}? Iveakms ipétophéwalthe inner

venous_bl oad pl asma., Al t t hg s | ddichY @ded b

PSS BT egge t‘r?‘aet & Ty Va t?&%gtcal|(ca>en rl?g eon%/:trelgé:% ype of oo

hiheede pd>ﬂstrm (sargoun@mmwgtea’( tJeIFCFlaideor fBér%@mFH{eoéﬁ osmotic
;5.any er cntrold.ed preparat. Ltorwgt behonsh, pa),

tsé’S%ﬁm reseht cEﬁ%&\;%c;a“ o%qtgf "Yel ease- control | esd

prtepar at| on containing the DPP-1V inhibitor" as | ong

as they can decrease DPP-1V acti vi i n_peripheral

Gemolsbbobe pirie ey 0860 O0TF (B o BFdbI 16 Tpgtistely by

the preparation’s disintegration or dissolution” include, for
example, those that are obtained by mixing the DPP-IV inhibitor
with a pharmacologically acceptable carrier and then carrying
out molding. Herein, the pharmacologically acceptable carrier
includes those similar to the sustained release preparation of
the invention. Also, mixing and molding can be performed

according to conventional pharmaceutical techniques.

The release control mechanism of the “two or more preparations
containing DPP-IV inhibitors” constituting the present drug of
the invention may be either same or different from each other.

The “two ore more preparations containing DPP-IV inhibitors” may
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85% . 10 The present invention of the
rel ease-controll ed preparation containing the DPP-1V

WO pdvehsi7e3 can decrease DPP-1V activity in bl pOOUS2006/022416

plasma by 10 to 90% preferably 10 to 85% nore

preferably 10 to 80% nost preferably 15 to 75% The
DPP-1V activity in bl ood plasqﬁacan be neasured

according 15 to, for exanple,”™the nethod of Raynnnd

et al Di_abet es, Vol 1253- 1258, 1998."

o b1 SAPBCI 86t HEBTST DTHETDRBORY. ofrOregent o
idadpl aathepl. asmr | Sindlkehigkdpataaloer Iiﬁd‘:SudésI aﬁeynbee capsule
different fromthe said val ues 0, 15,

SPATALPET t 1P, Phe &E’&Fea%%eﬁ%(‘a 8Psthe ﬁnHl/J “ne ppe-1V

aigiHivtityr} n kluaed- zay@i asammaypbefeha‘m@r anp- Ia{y)em tda@let) or

BRSIEOCERt T L9 T BT GoR bl . har = Ces gl & i parts, and

nﬁﬁsuﬁkeg condi tions such as substrate type,
substrate concentration, reaction tine, diluted
rmﬂdigmbesnbfdrid(nﬁqueasnaenE&mhtdh@uﬂﬁkerefeixﬁlyl%e composed

activit 'Igatgﬂo%g%fp' ag %tgf %g&iiee&fx{ég»g?&?[% moo%gtammg a

i thé et scrlbe ove ature
dERR-a&s énin b e aof antlealﬁ)F!Pame‘auacm vélsaden rkpeadat phrasigmtaining

nay e than t e f Uomp th
eanpFe %??ﬁﬁa%é 6$&gd$? §8£%@ﬁg%er %ﬁ@b X nénatlon' ©
gﬂepéﬂantoﬁEPtﬁﬁt%nhmhu}OKMeacﬁibm\Camhb®|PbﬁakﬁGQIW®medlately

3a0ft%r eﬁgﬁiniglé/r%@:. Bnan& IHa%h@QJ@I?e&Wro' | @gng term.

preparation containing the DPP-TV inhibitor" of t he

kﬁsi%nttﬂéwggﬁt&pc i Bfa trdf epsy-ati ohienein 1.6l ease Rftained
e DPP-IV inhibitor is controlled. WD 2006/ 135723

P@lﬂ/e@jgzoo@,rgggqq_@on SPOQGéﬁnan‘br epar BPPoH j sinhibitor varies

isfeally bhe idpeentdye sust aimad kel aasepitor, amount of
preparation. Al so, anong the drugs of the _inventio

"%W@tl%%mﬂqcsvn@hﬁ EOHBITat Ponff SiFEPAPNEN- ?’%ﬂ é%éfelght

RS.eRRrabl §N2 5 CONt diyNi8ggia: DBRal Yakati piAsar pande aghe .
i mredi ate rel ease 5 preparation containing a DPP-1V

i BdH et @b rmb Soprefermid-av Ihﬁllﬁ:ﬁic&&mﬂiaﬁlhimﬂﬁﬁeparatlon are
preparation containing the DPP-1V inhibitor of

t
BRI it othd e N Ert: o 1aRaer Bwgporeiipn of the

effaehs, iReenridinngly it can be adm nistered to manmmal s
(e.g., humans, bovines, horses, dogs, cats, nonkeys,
nree px@l&dnﬁOdtﬁ:ﬁs@fa’shqarmmritathEaanﬂiowéneria@emﬂtg and fewer

a%lecg Varl Ol'lcscodrI ?ﬁ tS|<gg1 l a£| y atd%l%]hgtéc'fj cI ajcgegxammals
prepara 1 on O e |nven 1 on.
(¢e.g., humans, bovines, horses, dogs, cats, monkeys, mice, and
rats) as preventative and therapeutic agents of various diseases
similarly to the said sustained release preparation of the

invention.

The dosage of the present drug of the invention may be combined
with the two or more preparations containing DPP-IV inhibitors
at administration. Such a dosage form includes, for example, 1)
administration as a single ©preparation of two ore more
preparations containing DPP-IV inhibitors, 2) simultaneous
administration as multiple preparations of two or more

preparations containing DPP-IV inhibitors, 3) administration at



10

15

20

25

30

Wi | e the dosing anmount of the rel ease-controlled
preparation containing the DPP-1V inhibitor of the

w@e@sasi’2d nventi on varies dependi ng on he SubP&r/US2006/022416

adm nistration_route, target disease, 15 etc., when
orally adm nistering it to an adult patient with

di abetes, for exanple, the usual does of DPP-1V
inhibitor which 1is the acti i ngredi ent, should be

about 01 100 nmg/ kg wei ght preferabl 0. 05- 30
iR S0ty BT ey 6L 0 FHERRG SR hoE argre. of more
i;d&’ﬁa&)&tadﬂb niEitehedg opeE®-1or ihwibet@rdaytc20

Preferably, ‘the rel ease-controlled preparation

OfHit1@l Ny ﬁd?&?].ngDF%E’ﬁdu\ritl o btiior defigt he m[hesaﬁhtventlon varies

ventj.on sho b adn1n ere 0 he acti
S B eSS BT | h P bt ghn eyt fe B8 aisease,
Gﬂm1|nuﬂusiyorﬂmky nathifrricrebéfior éta tmeadnt edatt | eastent with

aoPla% Ss, ursex%fmt L afeal, (afirﬁferab%%p”p 9“‘&%&%&, which
t) 25° The 6l e4se- cont ol 83° preeparafi on
comtthaﬂamg1Vhelmﬁﬁédidntlﬁhohﬂdche(ﬁbomheopﬁészﬁﬂ mg/kg weight,

(éké?ygg n@y qg/ﬂéegeig%eoqBEga%¥§%%$§%l St§ 10cpg/kg weight,

com case ai ne
ﬁﬁkb&@@sepamgwauﬂ|8bnubd idﬁahlmvbﬂta@munnﬁmsceﬁl@nce or twice a

P oA S8 el e e

F&ﬁm:@déltphe@ tPA)conSpauPhs by exclrpplias @f:taomag:fesmm DPP-IV

si.8af I agl I S
Sﬁggfg%grhgﬁvgggté%@%pigﬁgay %ﬁg?¥%%f9§%)awﬁggf EHnBt least 2

Hidurs, aOFpr 023081 ¢ 8878 YPCP/ US20067 GXX4T62 m%ﬁﬂ
S ecific exanples of a |actose include, for exanple,
J¥e IRt SHYIL&dt ode gmvemﬁlaadmﬁwoﬁe EsCetis gfqmbrination

QQﬂ%aH%eac%hkgﬁﬂﬁaﬂH dddd enmMbshe@r ene agldRd 40 the sustained
i ncrease the bul k weight of the blend resulting in a

SEHCESE BAPPRTE PP chprsseBh. 1B tiRo, three or
nore diluent, and/or filler can_be sel ected. Exanples
o"fheplﬁ’é”reﬁﬁEEu%I?Vc?éHtllﬁn SBE%ktﬁ%EleéaF??l’%‘?s %drelea €= contmlled

pfkwpm@eubh cabhnaiacegptabl ppellwemns bikog) uﬂk&,crbuftayamecrease
not_ i

I i d to, confectioner's suqgar ress
Y B P Rt RSP0 dd o, SPTRLSE R By, 10 to
Wﬁﬁnltdl Hmcwaﬁné¢stabhuﬁEStxﬁﬂndnose “mﬁédekeﬂease controlled
cel | The filler

sor bi t al
R S PhoRr e iy BE- B cdbRt ST A buAry decresse
foymmIabeutitbes tim ahoutl ph&smy My did tabo0f 1586ferably, 10 to

qggHt %5%%9¥ mekght (gdmlnls ra B%%Iloathwbsgelease controlled
preparation contining the DPP-IV inhibitor which may decrease
DPP-IV activity in blood plasma by 10 50 90% {(preferably, 10 to
85%) 12 hrs after administration”, “the release-controlled
preparation containing the DPP-IV inhibitor, which may decrease
DPP-IV activity in the blood plasma by 10 to 90% (preferably, 10
to 85% over 1 to 8 hrs after administration”, “the release-
controlled preparation containing the DPP-IV inhibitor, which
may decrease DPP-IV activity in blood plasma by 10 to 90%
(preferably, 10 to 85%) over 1 to 12 hrs after administration”,
and the like.
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preferably the above described conpositions conprise
one or two 15 fillers selected frommcrocrystalline

w@edobubsyse such as Avi cel PH 102 and | act ose.PCT/US2006/022416

Lubricants are typically added to prevent the
tableting materials fromsticking to punches,

mnimze friction during tablg%_corrpr ession and al |l ow
for renoval of the corrpressed t abl et fromthe di e.
Such | ubri cants are_comonl y

tHEReAR  mithei & Sﬁﬁuﬁﬁgsrﬂﬁuﬂl yD%%oISId tj1vé§¥ tlﬁar?qféfdb§lasma

\&@agll?,t pdigpHeiani cedtiousoMpRRNt phaynde hymtmp:lm@hu Ctlgg DPP-IV
drophi lic., Exanples of suych |ubri can@ts [

QEarRey a5 MR TRt e SPinY 3R &RE8: l%g%%s% type of
Sdle:@rdat;ﬂarsaduqes gt hev@botds, ciitsriaat waerpdrvea ldiba ondl |plasma) ,

and t abl et m X Npr.essi o nd e] ectl on
tHY t d5HEFEST TR d?f&]ggdprgﬁ%%r 4AdA8&si 6 Ee? t apl ets %o Obresent
t:hﬁremmmehes aﬂd ‘the&SaseNBgﬁﬁﬁol]lﬂ’eSt gmeabeatmrsocantlslmmg the
t ow e_jpowd in th hop
o’%}:’? IIV %bé Partitl en§| 78 ?Célr? eggf1 %ggr%%%) rré%fgr\{s activity
an‘ndp@r:i@hdem]snte;nonmngm@d p]la&@lalbﬁol@/m 90Rt (Psefimilly 10 to
aggi)does not polynerize within the tableting m x. The
pref'erred |ubricant, magnesiumstearate is also

| 0 t at g 0N, p, Pr Yoot} 1hUBN I GRRL rat 5
L OYBL.L, IR E9E T SO T SLBLAbL Yo DT | Snacion
fcmmaahmug @hQSB/BR-oTVabamth%r atayp qeeskepe eBPPsIV 35tavity in
! t 9o 2Dbqut. (4% RY. Wed GhY i 5aNdndBStoreferabl
pkr?leof%gr %%Fgg%g% Oa s 208 e By e 95, 282N 3PY lproterably
abouto 80%% nesabnsetferobby Meitght/ 23Ot her possi bl e
| ubricants include talc, polyethylene glycol, silica
dTRe  DREdSheFbidgsy abrebdPrd. Piashh oMt i Bhapeasured according

epdho d&ﬂpn$ﬁ§1lEhe“th@VﬁgEHdHLoﬂIN%thQ&'Q@n&llﬁ Hbetes, Vol.
present in t ormul ation, but 5 is sprayed onto the

dt &s Tor 12Ré- p%l%%%esw@gt fier A h%a?P%é}%&hédééad gy rate of

tond hﬁﬁ—@ﬁnﬁhﬁi#% \ﬁh|b|l@oﬁh§l@§1ﬁ§eﬂ'§ WikveAt h&fndlS errors, it
described in nore detajl in the. fo

'l ow n .
EPEHERE AP T TR P8, CRRS I bIEAESP nbiin 1o 78 Bl 85+ 90
| i dred, t ocidheagcpsubd hﬁaweSfoftHehermmm a@fuxrﬁa:;y ben blood

aried as 10 long as the scope
\é?ljtfltfd‘}arré‘i?tysk@f qlfic'%elrﬁ(}%n?if g%%l %’i}fg ettt CeeecﬁetpeS‘ﬁung on the

pﬁ@dhdﬂiesOa mhaarsmﬁ:ﬁ@t ipp@k1vakleativitor mf ablood plasma. For
T et L hohF N oWiong PRGY ey Lo as' bBsfidte eype,

substrate concentration, reaction time, diluted multiples of
blood plasma, and the like of DPP-IV activity in blood plasma
are different from those in the method described in the:  above
literature, the decrease rate of the DPP-IV activity in blood
plasma may be greater than those described above, for example,

the value of 90% may be over 95%.

Among preparations containing the DPP-IV inhibitor of the
present invention, the “release-controlled preparation
containing the DPP-IV inhibitor” of the present invention is a
preparation wherein release of the DPP-IV inhibitor is

controlled.



10

15

20

25

30

15 (a) a DPP-1V inhibitor preferably vildagliptin, or
a pharmaceutically acceptable salt thereof as an

wa@eaeass7ehgr edi ent, (b) a hydroxypropyl nethyl€l/Usto06a22416

with an apparent viscosity of 80,000 cP to 120,000 cP
(nom nal 20 val ue 100,000 cP) when present in a 1%
solution, (c) and optionally azfiller and/or a

| ubricant. The subj ect i nvention provides a

%hngcﬁygﬁgﬂtlo%b réper Il t%:ﬁ)Q Jganoern l at IB\?etEa)zrhed release

conpri stng per BSage
fpﬂdmwiahgomngr adsent smOI% @a@ QMO%fprtéfeerJabzleyltEnBS% drug

ot raE{ig"” o2 Sttt BRI e B BPPELYod I BlBlration

V|Id agliptin, or a pharnmaceutica
adptiabhe  sal PPPhEY eofnlasbidoractande iargr emr@ﬂlatéb) release

0 e 50% Ly ht
bas?}gié%;;-}if\Ifl hf/ﬁwgiiygggpg B%ﬁﬁih ]IL olee('jLS t%g P

afar efgle\é!s%cgéhEi’on csopx)gﬂe I%%:LBR 1%gn999n119 the DPP-1IV

(nom nal val ue 100, 0 when present in a
Sethidi6ar V@’QEH)G?%MBW@WUS@O@@/SOQQH% t0>314:1(to') and fewer

aniOoPL #QNAS Y feddddighiandiore g | WO heanh; sdh&d to mammals
subj ect i nvent i on provides a pharnaceutical tabl et

f Gl abFBARE FOPATARAS 0ROEFeB onPPISi neRter MATikevdosBgee, and

frug)ead. proRIntabk et aﬁcﬁ‘ecﬁeglab@%ﬁg alcﬂg{t%dbﬁn{f§r1c§15( Ak seases
10-50% preferably 15-35% by weight on a dry wei

ght
BRI 251 Y At DPRS FUshRi RS d%elﬁlaéFeﬁ’%efﬂ%Fat\}PPd%WQﬁ iijpvention.
or. .a pharmaceuyti cal accept able salt thereof as an

deti'¥e FiTgretitaft am(%? 266 0Rep RSB §OBE SRS preparation
vinglat n0fg atigl YpPELG Wehghbi basics aheaphydefxypivpition varies

r%tt%ldcel | ul oge ith an derslarent Vj Scosi t of 80, 90%,

cPR%E129, 600 cﬁ%ﬁ%‘?ﬁ’naﬁ‘ A GET 1B DO et disease,
partesentwherm aoﬁ%lysdtdﬂmﬁmte(fﬁ:l)g aiti ldoeran aldulﬂ5pé{ﬁer& with

br| cant. The subj ect |nvent|o$ gro?\g' ﬁg%%g o .

pcﬁar e aut TXaISPERT et T oriirAt FOR° (Folmar &Yi iy ter, which
cicnhies e 0gi yeringmetii dosaghofudrinbe. ghout 0.01-100 mg/kg weight,
preferably 0.05-30 mg/kg weight, more preferably 0.1-10 mg/kg
weight, and 1ideally administered once or twice a day.
Preferably, the release-controlled preparation containing the
DPP-IV inhibitor of the present invention should be administered
so that the action of the DPP-IV inhibitor in the living body is
continuously obtained from before a meal to at least about 2

hours after a meal (preferably 4 hours after a meal).

The release-controlled ©preparation containing the DPP-IV
inhibitor of the present invention may be used in combination
with a concomitant drug as in the case of the sustained release

preparation of the invention.

Specific examples of a microcrystalline cellulose include, for
example Avicel® PH102 and 101 (FMC Biopolymer, Philadelphia,
PA) .

Specific examples of a magnesium stearate include, for example
Synpro® Magnesium Stearate NF-Vegetable Grade (Ferro Corp.,
Walton Hills, OH).
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per tablet the follow ng ingredients: (a) 10-50%
preferably 15-35% by weight on a dry 20 weight basis

wW@R00a/187R3 | V i nhi bitor preferably vil dagliptiPCT/U82086/022416

pharmaceutically acceptable salt thereof as an active
i ngredient, (b) 20-60% preferably 30-50% by wei ght on
a dry weight basis of a hydro§<%/propyl nmet hyl cel | ul ose
25 with an apparent vi scosity ©of 80,000 cP to 120, 000

SheLaeTs e 100,000, 7] WS gent 08 1o o1

iyl Leetgbd dmasi s of a pharmaceutically acceptable 30
filler; and optionally WO 2006/ 135723
RTT/ad82006m 022416t s - Sﬁte(rd)coﬁtiiﬂo%cplﬂefeeutabi:yfﬂlﬂer?:%'llch are

Dyaael ght on. 8 drye, velght bashs of: 3.phanmgeutieally, i, .
accep t ab Fubri cant ect i nVenty on provide
@q@h:&rmateutzecalort abthleltesstiOfnor rmrha,t i, ( Ebreul at m@treG)i:Lluent

t
PORT i i U RGy o enbS: 8y 10 s0d BreHar asly 1Eeveny 2Ly
weqogmtabhea ﬁxl)lerwmgm M@maoéu‘al@!imyl Var:nhpibahl@r dlluents
S %ﬁ%@b' ybuE[ gg?!{ I tR L, 1?1‘211&&’“!557&06&‘5&&34% nerts sugar,

acceptabl e éreof as an active ingredie
(d9yr265 6096 pr efuaeah| y IS8t 5O% Dy \Ai@lxgmnon dexfrsose, lactose,

\Qt%'rlglm:o?a& ?alggfo@ryhél?gd’lq_?yler oDé’eJll'i[ﬁngl cel oldzldg§gd c'élfﬂlulose,

an apparent Vi scosit 000 cP to' 12 cP
(wwﬁaﬂrvaueéoaeooamot@m W pFiddent aw/arl%llmgnt e.g.,

%%b/ub\%\g?res(&)t 13- 2R% R aferrablhyadSud 9%eby s Web gt BB aor from

basis of one or two pharmaceutically

20EHt dstse F9 13T sEi%ect BY FRéEPF abfodd@carfpmposition.  Most

roﬁr‘é'f@(iﬁbfﬁf atild n& el kubesared anghpdRt L oHad |d’on%(}1@€) one or two
1 10%preferab| 0.1-3% by weight on a dry ht

Hadilersr sgl Wrﬂ%@@t fnéarwr&a%@é 88| @eljr‘b]tﬂﬁecéﬁf: s@ghAvicel

as; negnesd umstearate. The subject invention provides

a pharmaceutical tabl et

Lubricants are typically added to prevent the tableting
materials  from sticking to punches, minimize friction during
tablet compression and allow for removal of the compressed
tablet from the die. Such lubricants are commonly included in-
the final tablet mix in amounts usually about or less than 1% by
weight. The lubricant component may be hydrophobic or
hydrophilic. Examples of such lubricants include stearic acid,
talc and magnesium stearate. Magnesium stearate reduces the
friction between the die wall and tablet mix during the
compression and ejection of the tablets. It helps prevent
adhesion of tablets to the punches and dies. Magnesium stearate
also aids in the flow of the powder in the hopper and into the
die. It has a particle size range of 450-550 microns and a
density range of 1.00-1.80 g/mL. It is stable and does not
polymerize within the tableting mix. The preferred lubricant,
magnesium stearate 1s also employed in the formulation.
Preferably, the lubricant is present in the tablet formulation
in an amount of from about 0.25% to about 6%; also preferred is

a level of about 0.5% to about 4% by weight; and most preferably
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formul ati on (Formul ation H) conprising per unit dosage
forme.g. 25 per tablet the foll ow ng ingredients:

W@ 2)06485720% pref erably 15-35% by wei ght on a dPgT/US2006/022416

wei ght basis of a DPP-1V inhibitor preferably
vildagliptin, or a pharmaceutically acceptable salt
thereof as an active ingredien;_30 (b) 20-60%
preferably 30-50% by wei ght on"a dry weight baS| s of

dr RLop thI l ose with _an appar .
\?ﬁé%os%? Y %olbocFoy “plt 0 00 o 5a08F 198 7 5ger  possible
H@b/rlilsat?@ﬁl 0224§le - 3B 1ck (lp@r:tya’ahylmiaje dli3@o0Q0 ePlica and
Vﬂ%egéﬁs% tgbgel%’llgm Utfn an t%% 49% %o :ng{, of the
on a dry wei jht basis of oré or ﬁarmaceu I
dooeptabne ’ﬂlleb | laroyricBnsel ecti@d zfne@lenlta(;noslee afmkmulatlon, but

cr, alli cels e [

S%‘i%%?e%llé’%cgq'[he gi lfH th%ggm@@gn%@%éy éhda?n bging added
tﬁa@es:tév ’éomi@rrf@é@ula@eﬂﬂ .y acceptable | ubr| cant 10
A pharnmaceutical tablet fornulation as described
Héxiden thepEppent hinventiep is deserihad fimomorgcdeteil in the
%qlwgﬁgcmgwméﬁ%l C@éﬂéﬂlgse tHR ppfé@lcteu;bﬂ%&uuon is not
tablet formufation (Formulation 1) as descri
Hé%tﬁdcéﬁpﬂl%i%gmalt theayses Wf fhiblel dpgepridrermlyl e varied as
l1261;088 aRd scbpeisrosy ¥sikhiae cellulose. "In an
enbodi ment, the lactose is present in an anount from 1
tmm%%{qﬁé@éﬁr@dalt%elzﬁ@ex&@ow wei ght and
m crocrystallinée celTuloSe is present in an anpunt

fihem 2&ubte@t35%dentebght p%oﬁhaémCaUt igralrnbabheical  tablet
f or rrulflat i on &For | at.i on as described 20 herein

VITEFET AT SO 3086 B Yadi ght Can aCaPS” iightP Pasts! of dgsage  form
BRE- b¥ritdb kit aheesSPEIvAlgY i h&FERiernts  :cont ai ned in

the fornmulation. A pharmaceutical tablet fornulation
(Fornul atapn K) pas-mestnhiiedorhereiferabey eiviléfi@liptin, or a

hydr oxypr opyl th ose i s_present |n n

anount from Sﬁglemycfg&lﬁ?g#}ér eﬁﬂcf?pfg? 38 o %ﬁ%eoof as

wei ght. 25 Aatoivaliapirediastdescri bed herein wherein

the conpound (DPP-1V inhibitor) is

1- [ ( 3- hydlp bxyaadiadeox ydrodyvammedhyacel hilose with an apparent

viscosity of 80,000 ¢P to 120,000 cP (nominal

value 100,000 cP) when present in a 1% solution,
(c) and optionally a filler and/or a lubricant.

The subject invention provides a pharmaceutical tablet
formulation (Formulation D) comprising per unit dosage form e.g.

per tablet the following ingredients:

{a) 10-50% preferably 15-35% by weight on a dry
weight basis of a DPP-IV inhibitor preferably
vildagliptin, or a pharmaceutically acceptable

salt thereof as an active ingredient,

(b) 20-60% preferably 30-~50% by weight on a dry
weight basis of a hydroxypropyl methylcellulose
with an apparent viscosity of 80,000 cP to 120,000
cP (nominal value 100,000 cP) when present in a 1%

solution,
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pyrrolidine-2(S)-carbonitrile (LAF237 or
vildagliptin). A formulation (Fornmulation L), capsule,

w@e@auby2dr tablet as 30 described herei n wheP€i/nS2006/022416

vildagliptin (LAF237) is a crystalline form of
vildagliptin (crystal "Form A"), characterized by an
X- ray diffraction pattern CT? peaks at about 16. 6,
17.10, 17.2 WD 2006/ 135723 P Y1s2006/ 022416 -37 0.3
degrees 2- tpeta or characteri zed b

di ffracti on'®pat¥t FPN f’ﬂa]p]éélés é‘ﬂl Bo?ﬂd;f?yﬁ‘ lygricant.

6, 17.1, 17.2 1, 22. 27. 4,
ﬁlﬁee@ B et lﬁvﬁ?@ﬁoﬁ @F;??ﬁ&?sfoﬁn %hadfé‘éaEFPBé‘aa%rn tablet
tferrntel oat (onalulpai ente)5 capplki sahdg grerNanit dosage form e.g.
PCT/ S2006/ 001473 The term "vi.l dagli ptin" covers any
t%%?ﬂﬁet or lﬁ?’é?%r%rfdl?ﬂggtryst al form"A" of

V' ! dag' | pti ggl FFQD%%QJ eCJ.Iefera%? O Qi deswel%ht on. a dry

phar maceut i Iet” Formuract on conprl unit
dosage form ewgigper Haabketof he DOPfILV | awmmgltor preferably
i ngredi ents: und s an act i ent,

wherein the &g%%% 3ﬂﬁ%é a° or%ullg}l 4@%% E%QE ffcﬁptable
15 wherei n R isslsubsiieaft ed anadnivel iaadedidrs:,an

integer fromO to 3, preferably vildagliptin; or a

phar maceut i gal | y2Gcdépt piiferabdbt I0redéofby (Byight on a dry
hydr oxypr opyl aethy! ekl ul ase yi %E}d@gxgﬂfgbyle%e‘ihylcellulose
vi scosity of 80 00 cP to 120,000 cP 20 (‘nom na

val ue 100, OOOWéP§1 @meappamee§emscrcrﬁlé:Y1w Bt RG orf tec) 20,000
a mcrocrystalbi neoffldiulasge pO¢, oddkrd NRONES DNt in a 1%
stearate. In an enbodlnent relative to the wei ght of

the fornul ati 6R1UPEY/a) the compound e.g. vildagliptin

is present in an amunt from 20%to 30% by wei ght;

(b) the hydfoxypt dpyieret#fcel | ul ose is present in an
amount from 30% tao 50% by wei ght; WD 2006/ 135723
PCT/USZOO6/5§24fBlub§8¢€€§ t he n1crocrystalllne

IIqu e i resent .in an
jec b f%ventlon provides a pharmaceutical tablet

A

formulation (Formulation F) comprising per unit dosage form e.g.

per tablet the following ingredients:

(a) 10-50% preferably 15-35% by weight on a dry
weight basis of a DPP-IV inhibitor preferably
vildagliptin, or a pharmaceutically acceptable

salt thereof as an active ingredient,

(b) 20-60% preferably 30-50% by weight on a dry
weight basis of a hydroxypropyl methylcellulose
with an apparent viscosity of 80,000 cP to 120,000
cP (nominal wvalue 100,000 cP) when.present in a 1%

solution;

(c) 15-55% preferably 25-45% by weight on a dry
weight basis of a pharmaceutically acceptable

filler; and optionally
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amount from 25%to 35% by wei ght; and (d) the
magnesi um stearate is present in an anount from 0. 1%

W 2008433793 wei ght . 5 I n anot her enbodi nent, rel BCT/VUS2006022416

the weight of the fornulation: (a) the conmpound e.g.
vildagliptin is present in an anount of about 25% by
wei ght; (b) the hydroxypropyl_gethylcellulose is
present in an 10 anmount of about 40% by wei ght; (c)
the mcrocrystallinecellul ' resent . in_an
armount of a%déut %'Oj%elg)? \/érl%gf%?gb% de(g) §f hgyrre‘{véeﬁ Sfupn @ dry
stearate is presght ibesis apfuné ofhamafboetti®sbly acceptable
wei ght. 15 In,g fycther enmbodi ment, the tabl et
fornmulation further conprising a lactose. In an
efﬂ?eomé'i%‘;t tt hey LAGkg3g | t gn AL ELOM £apiet
1%to 8% eyc vveilght.ttl.n anspa 3?taiggnala e%gao Iﬂ%ﬁ%l{:%}g table
| EeTedatian i nFarakiduen ¢f) abeamrudsing viedghunit ndapage form
Fé;]‘?;o b@ggﬁablt&e thBPb M b Pl hghediferi®l.€Ct €d from

_| -
[ 2- (5-cyanocA3- pyrd-tioay| swd ket hylamsre] acet yhi iPYER! & ary
idine carbonitrile nonohydrochloride, vil dagl_l ptin,
L-t hreo-i sol ei@yPht t hag26] i off n&, BPYahyi popabitor preferably
Saxagl i ptin, 3v{aghsomriihy! ) o2- harmaceuticall cceptabl
i sobut hyl - 1- oxo-4-%%ewﬁwl -1, 2-di <Erl1yd,[?r 0- 6- icsegq.llj(i:?]olﬁg neacziljlrep apee
boxan de andsalt therdof as an active ingredient,
2-{[ 3-(am n&amsth | ) - 2-isobut hyl - 4- phenyl -1 -0xo-1, 2-di h
ydro 25 6-i SHqui Tl 4] B &EePa @ -afld dpti BRtgty on a dry
phar maceut i calesght Sbather egf .al ﬁydﬂof&ﬂkﬁﬁyﬂeﬂﬁetHﬂB@ellulose
conpound (DPP-1V inhibitor) is, 15-_%]2- 5-
cyanopyri di n-f-l§lil)%f?ﬁal?(§ﬂa§f%§l &nt %(gfef’ﬁ 89. Q9 5 &p- p20,000
yrrolidone otcpra(phaimmcedtlieal by, @ocep) abhen Sddsent in a 1%
thereof. 30 In anp Oef_erred enbodi nent, the invention

r
SQ H .
concerns a COI’TpOSIJtI n or unit dosage form as

descri bed hgrei vherein the npaund ., ( DPP-1V,
i nhi bitor) id virhlsdé\gl"i rlenfhegraggys%%tqéﬁer%g'ofwewt on a dry
2006/ 135723 PEFLYS2008/02246 ©88 | nryetwanopimemaceutically
embodi ment, tggc%#ggyyéndfﬁhhggglIQ%}éEﬂé% pﬁﬁggrtlah pse and

the fornul ation pharmaceuti calTy accep e sa

t hereof . The subjeetystaténné oreldludospr ovameopgionally

phar maceutical tablet 5 fornulation (Formulation A),
conpri sing (Eer 400 -A§%t axederepky 0.1-3% by weight on a dry

weight Dbasis of a pharmaceutically acceptable

lubricant such as magnesium stearate.

The subject invention ©provides a pharmaceutical tablet
formulation (Formulation H) comprising per unit dosage form e.g.

per tablet the following ingredients:

(a) 10-50% preferably 15-35% by weighf on a dry
weight basis of a DPP-IV inhibitor preferably
vildagliptin, or a pharmaceutically acceptable

salt thereof as an active ingredient,

(b) 20-60% preferably 30-50% by weight on a dry
weight basis of a hydroxypropyl methylcellulose
with an apparent viscosity of 80,000 cP to 120,000
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2 (d) a lacto$& iROHPEHmIEAES

following ingredients: (a) vildagliptin or a
phar maceutical ly acceptable salt thereof in an anount

w@tooahsire3 100 ng; (b) a hydroxypropyl nethyl cePCTIUSRE6/022416

in an anount _of . 10 about 160 ng, wherein the

hydr oxypropyl nethyl cel |l ul ose has an apparent

viscosity of 80,000 cP to 120,000 cP (nom nal val ue

100, 000 cP) when present in a 1%solution; (c) a

m crocrystalline , cel]ulose.in unt_ of 120 15 ny, o
of SORITH B Ky dhp Sepi) e 2 13

a magnesi um stseanaten;i n an anmount of 4 ng. The subj ect

i nvention al so provides a pharmaceutical tabl et

fornul ati on(¢)For MiH4Ei @y Bleighanphi i rgyperiGhO bgsis of one

tablet the 20 fol]ow ng.inagredients: (a) _vildagliptin,

or & phar macedfi calts alleniaEraE LY { haFEeh oy Fillers

amount of aboweld&fedryg; fiopm a hycdrosey/pr @pyl microcrystalline

met hyl cel lul o kD, an a t_of. t 240 ng, wherein

t he hydroxypr%%%?uléﬁf ﬁg$ﬁ§|8§F%?ﬁ%¥§§ has an appar ent

viscosity of;480, 900 ¢ t P. (rom _nal e

100, 000 cP)E%enS)QLprlgserﬁq:ﬁ]fﬁ%ggggg/o g)c') u?fg]r?,g (‘AICG)\'{%%\)ld on a dry

m crocrystal | weégbel Ikisdse i aa apipumtacefit18@llyy;ac®@ptable

(d) a lactose,ip,.an.amunt of about 24 ng; and (e) a

magnesi um stearate 1n an anount of 6 ng. WO

2006{ 13 £23c PCI US2AQ6/ Q2243 6ac r A0 Jsh RBEMHO4 iBLr wherein

the pharnmaceutical tablet fornulation conprises _
ctbi fildgerhel s ngiedicérts EHROR heladtnpst s aPci pegrocrystalline
ahove.1okbe subject invention also provides a nmethod of
inhibiting 5 dipeptidyl peptidase IV activity in a

ARRGhaconPIdSl MEb1 M Mgtk BE (ot a34BheE] & described
amount of the above-nenti oned pharmaceutical tabl et

R RHPatGoBRE L8t P cRT vaSR DL | AT bit1t%e Qﬁﬁﬁ%ﬂapﬁyoﬂaCtose and
diipaplcrd¥tapeptd dase di¥sien the subpeBbdiddhtdN the lactose is
enbodi nent, the subject is a human bein

.. 10 The ,
RIS hv Bt PBAYH ST 9By dvitdes *aPREERGPBF 4 riati®ngYaveionht

and microcrystalline cellulose is present in an amount from 25

to 35% by weight

A pharmaceutical tablet formulation (Formulation J) as described
herein wherein 20-30% by weight on a dry weilght basis of a DPP-

IV inhibitor especially LAF237 is contained in the formulation.

A pharmaceutical tablet formulation (Formulation K) as described
herein wherein the hydroxypropyl methyl cellulose 1s present in

an amount from 34% to 46% preferably from 38% to 42% by weight.

A formulation as described herein wherein the compound (DPP-IV
inhibitor) is 1-[ (3-hydroxy-adamant-l-ylamino)-acetyl]-
pyrrolidine-2 (S)-carbonitrile (LAF237 or vildagliptin).

A formulation (Formulation L), capsule, granule or tablet as
described herein wherein vildagliptin (LAF237) is a crystalline
form of vildagliptin (crystal “Form A”), characterized by an X-

ray diffraction pattern with peaks at about 16.6°, 17.1°, 17.2°
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condition alleviated by dipeptidyl peptidase |V
inhibition in a subject suffering fromthe condition

w@ompnszehg adm nistering to the subject a  PCT/US2006/022416

therapeutically effective dose of any of the

her ei n-nmenti oned pharnmaceutical tablet fornulations,

unit dosage 15 forns e.g. capsyl e, tablet, conpressed

tabl e, direct conpressed tablets, granule. The

s:}aj %:?t i nvention also covers the_usg of any of the ,
Here’m WEREFBMed i5tTar RACSRATACERTE4BT 1Y 138 il aY i Shisiraction
WiticeflfSagen fira®s a€. ghoAnzube, tald%st 16cempressed 17.2°,
table, direct conpressed 20 tablets, granule, for the

rhdf actar? of7a ‘nedfatrent ¥ or OPKeIPrEat MBS0 SHCh 2
CaRGichi ORo & | 18y idaked: Byd dinpepti tyte peplibdasepddbnt
inhihition in a subject suffering fromthe condition
CBRIrCEF R %mpﬁl’réb\%?(?%ﬂoto&‘lgﬁe subj ect a ,
therapeutjcally effecjive dose of any of th

A5 S SRt T DHAF IRAL SIS gar Y (BT LA QEAR L2 FbnTes8Tanly
The subkegl foremhirosar abSlalageyptsnt he use of any of

t he herein- nmentioned pharnmaceutical tablet

foremul eubjers, undenddsage pgroftiEes €. g CGapsttleesutdbdlet , tablet
C ressed tabl e, direct compressed abl ets r anul

R R e ot PRt 3P I ab BB 11 O APF bt oF atr oy D7 Tablet the
diqgiéptidy| ipeptdidase: | V i nhibition in a subject

suffering from30 the condition conprising

admi ni steri & t = tdvepoubfeat an ddidvapeéntredldnt, wherein the
ef fective dos f.th ve- nmenti oned

phar maceut i cafe'o{aé%@ hf(')ig’r rgru?%]?r?%r?s'. Preferably the

condition alleviated by dipeptidyl peptidase |V

inhibition is selected from non-insulin-dependent

di abetes WO 2006/ 135723 PCT US2006/ 032416 -41

mellitus, arthritis, obesity, allogrgft
transpl antation, “salcitonilp-osteopdrosis, Heart
Fai lure, I|npaired t abglA , G (Inpaired

d ucose ToIR(@mgn , heurodegen&yative) di seases such

as Al zhei ner's and Par ki nson di nodul ating 5

hyper|i pi dem a, nodul ati ng condi associated with
hyperlipidema or for lowering VLDL, LDL and Lp(a)

Ivhegkdn Rchy divbeastured aslemeannl ahdeadesan. gnteger from 0 to
dj,ag%kgrg@mmmgﬂmn; logf & ,Igﬂafraag;%ht\isgmz CHAptable
hypertrophy,” hypertrophic nedial thickening 1n

&etlér Chsred®/ or in |arge vessels, nesenteric 10

vascul ature hypertrophy, nesanglial hypertrophy, .

neur odegenefdt i Vi dily6Fa8yRT co@ﬁfclv“w‘éeh]i‘él&rs@erswlth an
to produce azggdaddve 9.l ¥ki goefobectap t@o 120,000 cp

attenuat e post-surgical .
(nominal wvalue 100,000 cP) when present in a 1%

solution;
(c) a microcrystalline cellulose; and
(d) a magnesium stearate.

In an embodiment, relative to the weight of the formulation:

(a) the compound e.g. vildagliptin 1s present in an

amount from 20% to 30% by weight;

(b) the hydroxypropyl methylcellulose is present in an
amount from 30% to 50% by weight;
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cat abol i ¢ changes and hornonal responses to stress, to
reduce nortality and norbidity after nyocardi a

w0 pdoansi7’edn, the 15 treatnent of conditi ons rePEL/E2006022416

t he above effects which may be nediated by G.P-I

and/or GP-2 levels. In an enbodi ment, the condition

I S non-insulin-dependent diqﬁgﬁps mellitus. In

anot her enbodi nent, the condition is obesity,

arthritis, or__ 20 psteoporosis. In furt her .
enbodi meff), fﬂ&as%bﬁ%&99%3§a§5hﬁﬁaﬁe?b%#ﬁﬁ% ThePEEBfRet 17 &P
i nvention furddiemtprovindes: a&orsbhody ofeigheat eng a

condition alleviated by dipeptidyl peptidase IV

inhibitioan inke ssppectunsufferiatg fionprbeecondnt iapn amount
conprising adm ni ster|i 0 .25 subj ect a
therapeuticaIg%”%?%iétP%e§h%ﬁhﬁFlg%gany of the above-

ntion har maceut i cal tabl et fornul atj,ans j f  th
gg‘nbi%é’?ﬁ%ﬁ we{‘]%"g%{“ rﬁcér ap%ﬁtal%f:lgFl yl%f f eec?t%i Vev&egggg of ©

goranlatiimabetic or arthritis drug. In an enbodi nent,

the subject is a human being. 30 The subject invention

al so provadeshea phrarareceutical viddretiptior g aprepent 1in an
conprising_Qﬁ&nﬁﬁigfdga%gfzggrgyew&hﬂﬂgr tabl et the

fol l owi ng i ngredients: (a) a cohpound as an active

i ngredi ept, eng) '”%%H%} daprdMAnt in an
2006/ 135 %-%%%f%§%882?6%§§56 - éhﬁﬁéa%i§£RPR?%H2)~ N
wherein' R ixnasubseft #eett 49&nBlity¢idHd n is an

integer fromO to 3; or a pharnaceutically,acceptable .

salt thefebftheanaisreenysialydrexyisigyypse” is present 1in an
met hyl cel | ul ggaiWM bR &Fou@RRAr 80t w¥i§o0oSiahy of 80, 000

cP to 120,000 cP (nom nal value 100,000 cP) when

present i#) anldonspldstibAnstbArone esbpdésmiy ,id hen amount of
herei n described pharnmaceutical tablet 10

for mul at i ons®RAo LCoRY afHI S filler. In one

enbodinent, the filler is lactose..|n anpther .
dibodt nEE e he F???éﬁmﬁﬁg’ n?gFocgﬁgi%Tliﬁ%m%% tiPBsefurther
ldbmprivihdes erederentnt ke éidddment, the lactose is present

W

in an amount from 1% to 8% by weight. In an additional

embodiment the lactose is in an amount of about 4% by weight.

In an embodiment, the DPP-IV inhibitor is selected from [S]-1-
[2- (5-cyano-2-pyridinylamino)ethylamino]lacetyl-2-pyrolidine
carbonitrile monohydrochloride, vildagliptin, L-threo-isoleucyl
thiazolidine, Sitagliptin, Saxagliptin, 3-(aminomethyl)-2-
isobuthyl—1—oxo—4—phenyl—l,2—dihydro-6—isoquinolinecarboxamide
and 2-{[3- (aminomethyl)-2-isobuthyl-4-phenyl-1l-oxo-1,2-dihydro-
6-isoquinolyl]oxy}lacetamide and optionally pharmaceutical salts

thereof.

In an embodiment, the compound (DPP-IV inhibitor) is 1-[2-[(5-
cyanopyridin—Z—yl)amino}ethylamino]acetyl—z—cyano(S)-pyrrolidone

or a pharmaceutically acceptable salt thereof.
In a preferred embodiment, the invention concerns a composition

or unit dosage form as described herein wherein the compound

(DPP-IV inhibitor) is vildagliptin or a salt thereof.
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is mcrocrystalline cellulose and | actose. |In another
enbodi nent, the herein described pharnaceutical 15

WO adweass7eodr mul ati ons al so contai ns a | ubri cant PCT/HSZT06022416

enbodi nent, the lubricant is preferably magnesi um
stearate. In yet another enbodi nent, relative to the
wei ght of the fornulation, trrbe hydroxypropyl nmet hyl
cellulose is present in the 5tein descri bed
formul ations in an anmount from 30%:t 0% ) .
U G PACSR HICGIRERE: Hife JRPURGpT bRAT R 1o present
Gel | gheserbsmpr2sent okn &hephereideudessripectcceptable salt
formul ations in an amount from 34%to 46% preferably
trhﬁﬁlegé%to 42% by weight. In a further embodi nent ,
t he present inventi,on aI 0 concercger pthhe her e

at’l

déscrf %a}%é&}ﬂncaﬁ L pPEYV¥ ﬁmaﬁﬁu{lcal tablet
ifortbeatifot  (dbsaga aftapm thecbaprnsnfg tieer Wed @hihg ofablet the

vi | tin_to.-the weight of hydroxypropyl

rfxﬂlﬂrﬁ%&% | tHBS gleglg%f 0.16 to 2.5, preferably 0.3 to

1.16 or WO, 2006/ 1357 0]

-43- Pr eg } ?ldlatgﬁ Phefern &x %ggs%é&%%l%gg or?a?#égtable salt
expressed ontlaereebrfymeaghamdmsl of &powt fUOOt hey

enbodi ment, the present invention also concerns the
herei n débtrabéydphaypeasdt | vathylkdsléulpee mirat pon,amount of

wherein 5 i£‘o<§ unj &, dosrggge fo‘[,}{gre\&l | daglpt i rhﬁ}agfoxypropyl
present in an am)unt of 100" ng to mg, preferabl

100 ng, 150 methydice200lpge drag e a@@ﬁﬁ@@bo‘ﬁmwl&meﬁt% 000

~of any of 'télrs%t 126“@06‘%@' Nneesssi bediue 100,000 cpP) when

pharmaceutical tablet forrmulation can also be used in

any unit dosegserdr A fot® eSdmsienian oral 10

formul ati on such as a tablet (including nultilayer

tabl et s) (CtapsBEETPFREI ifdilAgea GfiePoREDs tle A %S OF 120

containing sgyeral e.g. two conpartnents), granule,

or powder; or a parenteral formulation such as a

supposi t Qry Qrisdtsset har aphatomeedti gedut del inger ¥nd

system Preferably the herein described pharnmaceuti cal

15 t abl et(ef 08 MH@idsanmaseeatsed A bheadarm off ¢apsul e,

granule or tablet. In a further enbodi nent, the

pres estibi evenihemtalso sdngcepnsvadephar eeewiceakical tablet
the herein descri

[ til “taple
% g g%?ci&?%%%%or il actomgr:LSlm‘i)r%sen?&SJI hg spoiet the
tfﬁiﬂb&bhgtingredlents

(a) vildagliptin or a pharmaceutically acceptable salt

thereof in an amount of about 150 mg;

(b) a hydroxypropyl methylcellulose in an amount of
about 240 mg, wherein the hydroxypropyl
methylcellulose has an apparent viscosity of 80,000
cP to 120,000 c¢P (nominal wvalue 100,000 cP) when

present in a 1% solution;

(c) a microcrystalline cellulose in an amount of 180
mg;
(d) a lactose in an amount of about 24 mg; and

(e) a magnesium stearate in an amount of 6 mg.
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20 layers. This can be done as a nultilayer tabl et
(one over the other) or as a coating one |ayer

W@ 00608873 ng t he other one. Preferably the prrGPOBE2006/022416

i nvention_al so_concerns a pharmaceutical nultilayer
tabl et wherein the herein described pharnaceutica
tabl et fornul ation, represents gne |ayer and a
formul ati on 25 conprising a fufPRer active i ngredi ent
Lﬁgresent %pe second |ayer and/or third | ayer.
f eFBbl YTPRSIFU ther %tu%rmaﬁgiﬂéa%ht Fabket formulation
gtorti@ziaRe (Eofeidingg! thaZARgrefi&Rsd gliht azNelnofhts recited
tforn1n Preferably the further or second |ayer Is

at Y Smedi ate rel ease formul ati on. The herein

scri_bed phar npceut i tabl et formul ati on can
S]grbr eseﬁ?eﬁ]e ﬁﬁ"agﬁﬂe‘”} a?i?o IFQVEARS | Aelp i r 8fedgdibiting

fdrpaftatiyon pepprdasieng1a faetheity aghi ve | BEpe&k€Ntcomprising
ternal | ayers. The herein

ent
esclrn%%[tg ph r%r%ceu i 8 ?W%tbl 2 PEYRIE afT ohbgafPove-mentioned
rlé’p'ﬂ@@@ﬁtltld:hb cehieal floaynenaanctns hefirgaedvat @or €1 @338+ the

f .at 06/ 357 2006/0224 44
c%%lg& QPaé{geprﬁé a%?p alsﬁg?gdf%ntthece?ﬁ F%ﬁf esent
the o5 t er.. rt.her
eﬂngoélli %e{nfﬁt%l r{e)cgplcr&gge%f{ﬁ% nvgn |8n am%rb%@&ﬁlger ns a

t fot
%ﬁ?ﬁ‘ggﬁééﬁ?ﬁ‘?ﬁ@ﬁphgﬁ%2’5??‘?% T aB) EEtPSR it Figpting @
IQ?@QlF&PPh@%lQﬁﬁﬁﬁﬁﬁnﬁmtle¢E¢#ﬁMiS@ﬁptlda@mtIWHlnﬂlﬁmtlon in a
QQ&%%EBSsuffE%fﬂ@°Y§oﬂh@i HEEQ?% d rngbta neds?%rlng to

conpreSS|on of the herein escr elitica
et WIAGH| at itbarangidriaad Wwheeffemtéiva dizser i Gedany of the

Qﬁﬁ%ﬁﬁcﬁgﬁ&£8ﬂed¢ﬁﬁgﬁﬁaééﬂﬂnéagtkggléé fgﬂmu§8£ #ﬁ%, %%ﬁtadosage

roll er conpacti on before conpression into

L TRef - Emb6R TR, teRéShr e%@mrasﬁ@énltﬁbhealqbﬂcrect compressed
aemeerss gidigiiahove pharmaceutical tablet. wherein the
hardness range is of between 10 to 13Kp for the 100

n@ewShH@@&t pirivfénl’cdbheéls@% et weenydd ¢o R op _
150 vi | dag ]E)tl n tablvet 15 |n ¢ he d%é’g Oprreﬁ herein

mfentﬁ8n‘ﬁ% Fiorl phhetadedmréar ionsonpeditt depage forms

the. apphpsna]m hasbdescoves@skdshat t BELLOMIESSRE compressed
ttagtle S especi aIIy di rggt co ressed tablet is

partt el at 1 &dvarf s MR f"h%tupfﬁr t9c Pe eCHAPRPRT nEPr the
tthheaDRPRY \b £ ndni tbd)IthJ‘tloﬁS petedldted AR ipdp@YBy® peptidase IV

e si.ze dis rlbtlo er 20 than 250m
pre%%%fb 7 BerwsTR 1015 O FROE Fie SCSHERER comprising
gdmgm_ﬂtgqnlntgheOptmenibjlemzemttlﬁlﬂ:a@:@ﬁh&&l’:Slj’l heffective dose of

any of the above-mentioned pharmaceutical tablet formulations.

The subject invention also covers the use of any of the herein-
mentioned pharmaceutical tablet formulations, unit dosage forms
e.g. capsule, tablet, compressed table, direct compressed
tablets, granule for the treatment of a condition alleviated by
dipeptidyl peptidase IV inhibition in a subject suffering from
the condition comprising administering to the subject a
therapeutically effective dose of any of the above-mentioned

pharmaceutical tablet formulations.

Preferably the condition alleviated by dipeptidyl peptidase IV

inhibition is selected from non-insulin-dependent diabetes
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herei n descri bed pharmaceutical tablet fornulations,
wherein the dispersion contains particles conprising
wWORR6e135720hi bi tor preferably LAF237, in free POT/ISI06/022416
in acid addition salt form 25 and wherein at | east
60% preferably 80% and nost preferably 90% of the
particle size distribution in 4he formulation is | ess
than 250 gnror preferably betmeen 10 to 250 pnr The
gi |nv nti.on_co ceg ns ? here descri e% tion
c%’ut tabl e Yor |¥ul El %%?rrsa SrEFBPR FH& tony
maSpetsmInroéﬂéoponbadmsfﬁamtlEhEBnﬁnnnmparngimRExbve
Pr | ree for '
a&& F Pon sa(lt% o?r?ﬁng%lnr %ﬁ'?g?%’e aqi Hergnf:eg]OO}leurOd%generatlve
pheéesa@l%udﬂyﬁﬁahﬁszmmeqjﬁeﬁedahégkﬂﬁw%noﬂl$¢Esém0modulatlng
[ 723 .PCT. - 45 par |
SRR R A R R ER DT Bk Sy
ArypeThep idamma’ whefer nlcarterileasVLlﬁlo %L03r efhdr Bbla) W@aad
l least r
SRRt Btah PHILIRNALRL L RR AR S B gy,
tlerfrth Ovm]er@tn vantrefalslalathypeasmma% hypeferapiic 36dal
RLLEeEaDL ys A4 oIeans) algd €23LeDMinesent
A aForabTS o T east 3 Asa thokfles Bbef tnssqnsarie
&@@@uiﬁt$ﬁﬁthMP@K§F0PMBrﬁ%§§eﬁll¢¥nhyﬂﬂr§ﬁoﬁ@hcerns t he
%%ﬁ@bae éﬂéf&%&%@'9?§bfﬂ¥¥5n3ﬁ3u£é§ﬁitﬂﬁ%bh?gorders, to produce
formul %rons wherein the dispersion contains
ﬁaﬁ?ﬁé?%ﬁ@(ﬂﬁnépﬁéthFrmDﬁiﬁchnthn%ﬁﬁenuBFefﬁﬁ%ﬂﬂéwrglcal

%@Egggllérbﬁdﬂ%%sfQﬁ&ﬂﬂgrﬂdﬂaﬁckgsﬁgkgé§ QB setdsd,0rl reduce
wherein at | east 25% preferably 35% and nost

ﬁPéFéiLh‘bY VIS o rBE A} FHe i BYeCa Ha lgil8E AT Peitqlon thA

theatesmul st |déﬁdh§1&@§ WeaR tedS5t S0 HO 180 M s At s which may
sel ected particle size distribution provides an

5@0@59%&ﬁ%§ byi §SBrutduH Pr 60FTe, 195 NRel | as accept abl e
degrees of _hardness, _friabiljt Tabl et br eaki

SET et h SBPSHBT ST on Gl (3P HRAOR T dP st B 1 R-dependent
chiappteg,meAs iwekl. as a proper disintegration tinme, 20
required flow and cohesive properties necessary to
dht another acicepineblite soki dodosagen fior mbdsipypvedthritis, or

naQUfacéégﬂgug H?bUStfhf%%er %aylred COQBac%hB'LéEyis a human
PE%iI%7e rug €. partlcles ize,~1s

¢@mhgolled 25 by crystalllsa2|on dryi ng and/ or
mlling/sieving (non [imting exanples are described
FékowpbiPart ioventsicre mthaksprbeides a method of treating a

condition alleviated by dipeptidyl peptidase IV inhibition in a
subject suffering from the condition comprising administering to
subject a therapeutically effective amount of any of the above-
mentioned pharmaceutical tablet formulations in combination with
a therapeutically effective dose of an anti-diabetic or

arthritis drug.
In an embodiment, the subject is a human being.

The subject invention also provides a pharmaceutical tablet
formulation comprising per unit dosage form e.g. per tablet the

following ingredients:

(a) a compound as an active ingredient, wherein the

compound has a formula:
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conm nut ed using roller conpaction and
mlling/sieving. Producing the right particle size is

woedtk/1837e3wn and described in the art such as P@I/US2006/022416

"Phar maceuti cal_ dosage fornms: volune 2, 2nd 30
edition, Ed.: H A Lieberman, L.Lachnan, J.B.Schwartz
(Chapter 3: SIZE REDUCTION)". 2006/ 135723

PCT/ US2006/ 022416 - 46 Nhltipré particle sizes have
been studied and it has been discovered that the

herei n descri bed specifig;size ran provi dg
unexpected good results di rect |conpacti gn.
PARTI CLE SI ZE DI STRI BUTI ON_EQTI MATI _ LYTI CAL

SIEVING 5 Particley,si I str

usi ng Si eve analysi%&ﬁighoton Correl ati"gn Speg¢troscopy
or laser diffraction (internationa
13320-1), or electronic sensing zone, |ight
obstructi onyh&RANMEAT afd ORuBEL M GIRECARYmIMUEN 8H8 1 is an
procedures well known by the person skilledn the

art. Sievi ngHRYSTs L5AB %ftq e GFdesPhavgrassasieplly acceptable
cl assifyi ngsgunvdeeseby; patd i cl e size distribution.

Such net hods are well known and described in the art

such as inrany apal Wydzakyshepyst r udr@Xt cBooki e DY with  an
the United State Pharnacopeia' s (USP) publication

USP- NF ( 2004%EPH4f5t e/ 1988° 1 tY TRE U%?t%(go ScAt eko 120,000 cp
Phar macopei akn@oimeantvaiue | 060,0005 BockyhbheprMDdt in a 13
whi ch descri?gg.@he US Food and Drug Adm nistration

(FDA) enforcea i

é”%?andards. The used techni ques are

N T TR T R LN,

FBredhharnty bésa goodaiexamplElletr.al®™0 &t e@PSdiment, the
(£39e.187) additjqnal t ...20 Electroni c sensi :

zqne,rlig%t %ﬂ%tﬁhétigﬁ? gggé%%?néﬁ%Pgﬁ?ent’ e Pirer is
Jedineeny atd diinen qgadudes¢i qlm da Fur@remienfjoetimshevehe filler

RASHEEHEN 5101 1RALL L] B8 undl ol dr @wn upwards,

through a sieve, froma rotating slit so that materi al

o t hgosheve e!nt%ofihﬂlérgté,se%he’a‘t nt gir?arg%s%:ir?ﬁeé‘ %%%Rgggutical
pressure 25 is applied to the bottomo e si‘eve
WIRPEREr efovBY 2 HSparalad escenyadnsol |act Lwgridewitce. In  one

SnBBIRAG S aheaNdh r ot Ar msnezgﬁ&ﬁlyamggﬁggi rsttiecékgte.
I ticles fromthe

size are performed by removal of parti _
finneyend obthbe SdzRdieht | butdigr ; by ut?dnghes'@sgilg%t of the

s'evef consecutively. See also "Particle Size 3
XBGF ek Sa5 ¥FoxYRgoRYS, ToBIYL 16e Tlulgseris present in
Chapmebe 8n Haddgriveandopmullick®94n 0 sBLsrdetah ! $oOMy 502

%@'3éi§§g.a person skilled :
In an embodiment, the hydroxypropyl methyl cellulose is present
in the herein described formulations in an amount from 34% to

46% preferably from 38% to 42% by weight.

In a further embodiment, the present invention also concerns
the herein described pharmaceutical tablet formulation, wherein
in the unit dosage form, the ratio of the weight of vildagliptin
to the weight of hydroxypropyl methylcellulose is of 0.16 to
2.5, preferably 0.3 to 1.16 or 0.4 to 1.
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in the art, the size neasurenent as such is thus of
conventi onal character. WD 2006/ 135723

WEMCWE2006/ 022416 -47 The herein descri bed PCT/US2006/022416

Jornulations can also be in the formof a layer in a
“multi or 2= 1'ayer tablet. The herein described
formul ati ons can also be in the formof capsules,
tabl ets, conpressed tables, ??ect conpressed tablets,

5 granul es. The DPP-1V |nh|b|tor conmpounds especi al
Riqieaghlpt FRS RRETH SHRTePRPS PRGRR | are B2 on &

@Mpgggggglgasﬁgpsenys stability problens, and are not
I nherently conpressible into tablets. Consequently,

$e£efh§tﬁbﬂﬁﬁﬁbddam§ﬁﬂyid&hé %mGEeﬁtOmhvghﬁMhi cahesiopacerns

10 conpasition capable o n d
phrefharaPy 98P FEERTY, Ph%rﬁ‘tasegh(g R SOl ion, wherein
ﬁﬁcﬁﬁéiﬂ%f1 wbs&gér@oﬂTsso&iﬁdayLlptphatmapmésamﬂ|un aan@mount
phar macodyn rofi dl e od

Phal O gt ot oR P Ereti s AP0 Far ooyt Baogds Wi g the
390 Hpcatii By G UlE ofSush setitedsaate wel | 15 known

and described in the art such as in any analyti cal
the Maidiyy dextrbeak mnaﬂmﬁcehEitkﬁtuablStaﬁermulation can also

Phar macopei a' s_( USP u t SP- NE
%ap‘fseerd%ff) ?(’ch %ile1_‘sclc‘,)rclp gt Ih]ggﬁrg l%!gd(é%géﬁ%’g an  oral
fﬂﬂmumaﬁhbatmgmh(%BA)aewbbﬁeeaUHQCQEQhuarmglti#ﬁx?r tablets),
urt t t |
P B ngnc%ud"}? ?aﬁgﬁlggs{ggg% | IRALLOD EOREETihd Woveral

ceutrca S conpri sing
Ee@pectmwekym@éﬁtm¢mraﬂ,]gﬁhnﬂ@eofOWIHGaﬁﬁﬁptpﬁ ghdparenteral

é%%@f%#ﬁ%n éﬂ |, day %'%Ptéqbp&%§k8996 Qrgkyl%tﬁ@ftbﬁHkﬁéééhtlcal
providin roved phar macokinetic
pebivd:ra/ svheemesmnaf@gapharwmwua?ém gegrriofqede PhpEEyFutical

klzﬁblagt I )ﬁiq p\igglgﬁ eﬁ@%éecﬂ% e Cﬂ‘orhh%)fpébbgﬁie, Z29ranule or

resent invention concerns
phbtemceuti cal tablet formulation conprising 100 ng of
vildagliptin or a salt thereof, preferably conpressed
Tn &hBurflsrmesPodinertai idd PEPESRE 1AM OPWALP 8| foneeThs @

ﬁg}f\ﬁ%lﬂtqoééﬁn%ul@%l@f@f ecabl &c betyeem 14106 aﬁélré.ﬁ% &éscribed

O vildagliptin is released after 0.5 ho %meh

PBOFTERF DATApr SFEF DI SO BELAS AN L OYB ST o239 B Of e tablet

\15 839! i i das N Qﬁﬁféd af temull thodyer WhR0O6/ 1@57287er the
/ US2006/ 022416 |, - 48

other) or as a coating one layer surrounding the other one.

pPreferably the present invention also concerns a .pharmaceutical
multilayer tablet wherein the herein described pharmaceutical
tablet formulation, represents one layer and a formulation
comprising a further active ingredient represent the second
layer and/or third layer. Preferably the further active
ingredient is a glitazone (e.g. pioglitazone or rosiglitazone)
or metformin. Preferably the further or second layer is an
immediate release formulation. The herein described
pharmaceutical tablet formulation can represent the middle layer
and the immediate release formulation comprising a further
active ingredient can represent the two external layers. The
herein described pharmaceutical tablet formulation can represent

the central layer and the immediate release formulation
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bet ween 30% and 36% preferably between 31% and 35% of
vildagliptin is released after 2 hours, - between 46%

warae32epr ef erabl y between 47% and 51% of PCT/US2006/022416

vildagliptin is released after 4 hour, 5 - between 58%
and 64% preferabfy bet ween 59% and 63% of

vildagliptin is released after g hours, - between 67%

and 73% preferably between 6894 and 72% of

vi | da tin is released after 8 hours, - between 74%
8%1 P ef &r aBISFN5&t WRERI V500 HIRFSPGORbBf Cap represent the

Védﬁ@ghdphgl’bd@:lh@ gaged, after 10 hours, - between 80%
and 86% preferably between 81% and 85% of

Vit cbagidrmhbﬁ edbdsEeased ahéefrdskiouhsentihetaen Bi%¥erns a
and 97% % ejlrag % bet wgen 92% %nd 96% of

FHOFRGFEREH AT o tPhl Sas SRCAITSH BB HOWPZeSEEoD & vidke herein
SEMcanded Ofa prefarabiy teilveeno 8N a1dn100% of

vildagliptin is released after 24 hours. 2) a
phararatentlieral entreblisent or mihat poaseopineintg oh5Q189 @bncerns

V|Id liptin_or_a aIt the ef er conpr essed
o8, PR SRy DSBERL oRLEL LAY ROIRLSEOSY o cne

\Mﬁateenndescbm%@hﬁmaé’eatlibﬂ 8dipeef eoabbyathenyeaferein the

[heas% ﬁn9e§¢l81Qe§r f&]vl:mg pt IJ.ﬂtéa~ ler’t:eI %%%g?ak}érﬁrlgs fd}%ject to

hour bet ween o preferab

a1 183, ¢opmtct ivinl da‘gdnrqatqqmplrsssednealsﬁ:@b abbeet 0.5 hour,

25 - between 14. 7% and 20. 7% preferably between 15. 7%

amd a9t umehefr epibodagéipt i nthe petewrgediafangriob hdapsconcerns

'thl%eta)ﬁggé] ;?};Sar%lé’c@{lgl (3;;-1 3cé?bqr %f %ﬁ@%%} Q%tewggﬁdge(ss s30{°a%8g is of

0. 3% of l[iptinis release ter
%tt\w;@éﬁ 4!@ 91% a aX6 £9%5 phef e¥tbl 39 batihdenl 4t ig0s wadellet, and

42+ Q% Qf L Pt i | s,
e Ty s KR LD 159, B PARERabLEE Caliils,

and £68. a&@éﬂdﬂﬁ%h@bbf iﬁg\M@%@1§3dés@fyﬂgd65h;fﬁ§geutlcal
wldgg ptinis released after 8 hours, - between

éﬁborssz 59 pRBP BRIty DBEt SbFPVEF ey At Hie Sompressed

Wabdagh | §ddriiad 1vedpased Rhbetsdéy hawise bs-plaliveglr1y
83. 5% and 89. 5% Ereferably et ween 84.5% andp 88. 5% of

FAVBRERI R 1s TR | RAeE At 6PMRD Howr $he- DhRtijedanibitor
88pb%4 anty IAFE%TPredws ably rbet vead £9 5% angh93bYrofess

than 250 pm preferably between 10 to 250 um.

Thus in a further embodiment the present invention concerns the
herein described pharmaceutical tablet formulations, 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 formulation is less

than 250 um or preferably between 10 to 250 um.

The present invention concerns the herein described
pharmaceutical tablet formulations, 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
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vildagliptin is released after 18 hours. For the above
descri bed two pharmaceutical tablet formulations 10

wo b@oR3sidd e net hod to nmeasure the drug di ssol up€DOS2086/622416

(%.of  release)has been used. Preferably the above
descri bed two pharmaceutical tablet formnulations
conprise a hydroxypropyl nethylcellul ose, preferably
bet ween 20% and 60% bet ween 30% and 50% by meight on

15 a.d . basi s of a hydroxypropyl nethy
cpmtar:iéemero %FEF&BPyl?fhema%@ef%@éﬁtﬂ@a %wreater than 10

ir maceutical tablet formulations conprise a
hydr oxypropyl nethylcellul ose with an apparent

VirRCeskh Y e 800000 €8540 6%209 gpgfé:ﬁb(l@/o@bgaén<¥ %olé%

100, 000 cP) when present in a 1% sol ution, preferab
REekesaPdy Wb FRE"8094% ]cﬁasﬁeﬁﬁeerpmaﬁé%@’%ﬂkgﬂst 80 and

Wes@hbrofie By atehghtc dwasis of a hydroxypropyl
nmet hyl cel | ul ose with an apparent VISCOSIty of 80, 000

ciet e 20N GR GRONEAA! MahWgs21085:008 6P radhiEBss ang most
present_in a 1% solution. Preferably e above

PEEERTFBREY t4uF pAERRACRULISEAL £abl &r%rﬁeim%t%%% 35% and

CRRRI bsé Pgralfid &Y 068adOCzyy of vildagliptin are in
the formof a tablet or nultilayer tablet. Preferably

tﬂmepabay@lrbesmmleb@deﬁm AhatraceutdGRlerhabt®d herein

Loy

R RAGPT b= GORBH B S 6T REMNeTSPRe desEivisda the

;d1apaaszmn|quﬂtauablpﬁrtiﬁleEOEBm@fﬁSﬂM@sDPF¥E¢Eﬁﬁﬂﬂbﬁtbhe
ta

t t |
haye desprubedy! 10 PRS0y LARLEL st an gy fome
@onpresséion atoﬂeas’phaﬁs%ra@e*afecawlj dsisetnfiotisrd girde@Brasly 45%
135723, PCT/ US2006/ 022416
%§BQ&E é%?ﬁ% ﬁ%:glﬁ%féégggﬁh ga?nt%ﬂfga ?8r%%é%ﬁﬁ9§nlﬁsbetween

5@bpeclSQthroller conpaction before conpression into
tabl et. Preferably the above described pharnaceutica
tTabl eda.'Se@lmmlpiaS;E1c]l@(bJr@ dfi svtislaglonpbic8v Ode & aﬁrla|atcceptable

f mherel he tabI 5 hard r
be meg AEAE £6° gﬁaBFya??ﬁP ﬁgggeg%ékﬁﬁﬁ ﬁédhardness'
Fhasaltieut,i d‘alblbablbneetaslumgn‘ptr&egtrﬂﬁ@uﬂgeﬁé1on Quality and
salt thereof wherein the tahlet . .
harg%%%g&?gﬁggklgpl gbé%Mgsgflﬁétﬁ)BfgﬁﬁF $ s%ﬂ%ﬁ???ﬁé?n time,
aspecred tHewpredenthd siwenbicope corece mesebher ys® obtaif an
taggegﬁkﬁéﬂ' s@@%ﬁr&ggéjgeo%gcﬂacﬂigfo%ld f g{nqyagtturlng robustness,

capsu
required compactibility.

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)”
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tabl ets, conpressed tables, direct conpressed tablets,
granules for the treatnent of conditions, such as

woemsilsesd | n- dependent  di abetes nel litus, artPCT/UBR06/022416

obesity, allograft transplantation,

cal ci toni n-osteoporosis, Heart Failure, 15 Inpaired

A ucose Metabolism, 1GI (Inpaired A ucose Tol erance),
neur odegener ati ve di seases such®as Al zheiner's and
Par ki nson di sease, nodul ati ng hyperlipi dem a
NOUUHE e §2EbhT R 7S Bt disaredtiit el Hysedli pradmen
odi §@vdredethaty tDherbDh dYbribREAdpleVElIS size range
cardi,ovascul ar or renal diseases e.g% di abetic 20

cR i GiTyoBAP RS 11 6961 FRHS, Eer Fhimc Rypertiopny,
c . I ETGE FTYA . i
RGeS e B Bushlut S ieial € miseliroprgavrve:

nmararigjlbalsiz@ycﬁxgrﬁrri@ghyon nmmd@gea@ r@éjmgg sdeser 8ef1Sysis,
cognitiyv isqrders, to produce a sedative or

R B L LMD CE O A K02 O

c atretizonie i chahgesanatad t hDSOrss2 OF e $ posis esl e ce@ofl £ €8s ing
t ed rtality.and nmorbidity,after nyocardial . .

i digRt TR AP Re TS GreCREIOT offs TPEFEPERPY g TR aTe
abocedugkfeet 5l Viniceh aytlize peedbat skli tiyed3iR- thangor sieving
-2 | eve further aspect, the present .
e Skl BB HELIs AP B a1l R3Tors oy particte
coirrd titehsibsiichn .asunbrmétisulsi prdeperidentowdi ahét@sscribed in

ngld i;tys thrist] 0 i1y, all af.t
transplaﬁ%g%i{gnﬂh %2 c%ﬁ%?i%épggt%@%ﬁﬁ%ﬁﬁyéFeﬁﬁa??Ok or by the
Falltele StphpailrasthaConeds’es  (MSPabplh Bigat LoGTUSPAp@i (28d4 -

g?ﬂ%ﬁ%@ i@kefaﬂﬁﬁgUngﬁ &qg%ﬁ%ge@ﬁghM§Xﬁ%3§$g§?%6§§%En, Inc.,

zhei ner's and Par ki nson di sease,
FOEV 13592 MPOTMESZH08¢ 922586 the5US Fppserphidpbuer a,

e hatt pgr CONdiFa9Nsn ASQGHALEd: Y wypeL! L, pidend a . .
or for lowerin ¢ Vﬁ%L,nLDL alﬁgELg%%é%}edvsgl gﬁre LOLAY R ques
GedPodaseed &t FenBradicsensesak. gpsagicaferne: volume 2, 2nd
Garidii Ay opal M. a . hebbe ffad,l ANLa¥GRAIL | GURAE hyartz is a good

h ertroph%, hypertrophic nmedial _5 thickening in

%&P#@s Indflore PRRFArRe Pegsel87) mcEiteppé methods:

WﬂQ@ﬁkdhﬂéﬁbéﬂQQQQt&Qﬂ@y,lﬂ@ﬁiaegéfﬁﬁcﬂnd%erBEQpﬁafmeation,
neunodegeneratlve di sorders and cognitive disorders,

35 PPERLRE O™h Ledafi 9k biTWAxi ol ytic effect, to
attenuat e st -,sur gi cal cat%bolic changes and |,
18t BBnat: riSpcrieds T SHHBe8T 05 RUIICA 16t Aoy (344 iy drawn

amthamos pi thitouoaf besieyocardnab tofariGly enitt &€ that material
nent of .conditi,ons d to the above effects

%ﬁ?ghen%§eve is %guldlsed}'%ka%ge same time a negative pressure
is applied to the bottom of the sieve which removes fine
pafticles to a collecting 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. Allen, 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.
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be medi ated by GLP-1 and/or G.P-2 levels, conprising
adm nistering to a warm bl ooded ani mal in need thereof

w@200bhai7apeutical ly effective anounts of a PCT/US2006/022416

phar maceutical tablet 15 fornulation, capsules,

t abl et s, conpressed tabl es, direct conpressed

tablets, granul es as hereln descri bed. Preferably, the
condition is selected fromsuch7as non-insulin-

dependent di abetes nellitus, obesity,

cHicilegriin- dst @opocospsnulaigans Fanlal®y benpai tiedl form of a

G UraseMet abald oL gﬁ% aired 20 ducose

Tol"er ance neur odegener a IVG Cefl Seases, such as

Ai‘@@fe%&nsdml%%ﬁk'fgﬁglﬁlladdl%%gs B oy gL ng

e form of
hyperl i pidem a, nodulating conditions assoc| aF dw tmh
HSAEILESr dBRP kLt COmPrévwRst ital 1 DA dedit amﬂptqaiﬁd tablets,
| evghSesln @ further aspect, the present invention
concerns a process 25 for preparing a tablet, in unit

deea g H-afMinthbeho SOBREDARREs Pk b end IOQJb&CPJ]%gtln useful

phar maceutical tablet fornulation as descri
a‘Bb\Félls( BRVEBFpPRsihdvoRescerian ariesRnpp epbaletl idyr ipmgblems,

SRP akd) nb® fiHdPhiReyCoMmyRSsed 1L ablel dpupit ég%sequently,
dt%\%%e form In a further aspect, the present

ti OR cONCRISS £%rsEessde f g irspafinging t sidet cohesive

| domipdist t des agepherdn oi\h!bﬁbn?()%ﬁb.?@sgsed ( 33 dHeendh pg dﬁrectly,
ph rmaceutl cal tablet formulation as descrl bed herein

e, 5B S006PLE57 23 1BET AUSEIYRRA S 6 10 5721 fre) dissolution,

rmialmacemmd ngntihghd OiaBskighbic REQEaned during
step (a) (c), conpressing the formulation prepared

gu}mel E’gddls? epat(}im)i to ﬁ@mﬂeheh@oam@m%@ouabi&t ddreunit of
orm S t he present

irﬁggﬁsggn counsceedr sg% ﬁ@é‘g@sg% 8 &%rﬂ&}ar EH@ st are well
imowuni ancdicrmlbedmnwthecrara:owtms& in Gdy bhﬂwhl@gla

t talet for tlon esc¢ri bed herein
ROSUIBESY G PEPReF: difpsae: RO TThe FormararidipPeLa 3 (us?)
m@@aceulordmmngt(%Qﬁé( &) cwaphea mmazhﬁbﬂndéﬁmébes the US

GRERr %éggDpre e 0 ANl orhY o .ol Lhe DSl

conpact i
In a further embodlment, the present invention concerns two
pharmaceutical tablet formulations comprising respectively 100
mg or 150 mg of vildagliptin and providing a vildagliptin
release profile particularly adapted for providing an improved
pharmacokinetic profile. The resulting pharmacokinetic profile

result in an improved treatment quality of the patient.
Thus, the present invention concerns;

1) a pharmaceutical tablet formulation comprising 100 mg of
vildagliptin or a salt thereof, preferably compressed in the

form of a sustained release tablet, wherein;

- between 10% and 16% preferably between 11% and 15% of

vildagliptin is released after 0.5 hour,

- between 18% and 24% preferably between 19% and 23% of

vildagliptin is released after 1 hour,
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(f) conpressing the fornul ation prepared during 15
step (b) to formthe conpressed tablet in unit dosage

Pt Bl o8 W L Wl Bl . . h
sof1 8 “oraf phiarmaceuti cal dosage formwhich is; 20

i-1) a solid oral pharnmaceutical dosage form

conpri sing about 100 ng of Vl‘lgdagl iptin free base, or
a respective anount of -a pharmaceutically acceptabple
sapetiasar 86F, arthBd PAPFPEAP e BCHHPe s T aa@s%é $orm
PE YA RG 18N; a1 idiREHC 2 RSN JT%iuEYM pl asma
concentration of vildagliptin ranging from about 15.8

DOhSyetn 24%26280 910/ BlekorabOubel%3engdTd atld 552 af/ ml

bet ween about 0.5 and . about 16 hours follow ng oral

Hehdag Sotan) 6f Bileascd 865! fOMY in a patient not

treated with vildagliptin before said _adninjstgation
anke RS eiPH *pat? e%{g% ipgeéﬁa%?hf ?fttgaeléo%%‘?ta}néin§5°(égy 1
of 144 ahaveidessrded atuey)s hoamd,or 30 i-2) a solid
oral pharmaceutical dosage form conprising about 100
nypefwadd dagl bpdi T8Y eefbasiely dretacrespetande 78fpaht

of, har.maceutical |y, acceptahl e salt thereof, and a
8&?3?%]?1%& G TS ddgég%’g ?glrorlﬁr%{ ovi di ng an
arjthnetic nean J num.pl 6433 798 of
ch?‘f%%b%ﬁdziﬂ% B eggﬁ‘%%#?rb\geﬁ%%goﬁgv?{ agliptin
rabgaquifriomiaboete2@®d3 afigénl16/houkd,1 ng/ nl to about

175 ng/nmL +/- 62.5 ng/nL between about 0.5 and about
16bhbween 8012 eningbadmefesebhy ikatwskns8id E39E P&rm

on P paL | d reated; wiytdy,sai d dosage form
gﬁ%gg llgpaﬂylr}ﬁz'iiss,i %%%g aey 1 and vvheréli n said patient has

Qe%@té@éﬁ’?{%aﬁné%% by eakl-asty Wdihidan30281 MMM emssobst he
morning adm nistration of sald dosage form (day 9 of
vhédabbirt ideder rpeepstdidfFeant? di°vEs23) a solid oral

phar maceuti cal dosage form conprising about ng _of
vi baBgeemty T ﬁﬁéel%(g%éreéﬁréb}%s%dﬁ%@eggﬁo?ﬂ# qg%‘%aogo

RNAKHBEEM i £alsl Yo eSO alilcersal thdiher.eof, and a
carrier medium said dosage form providing an

arithnmetic nmean maxi num pl asma concentrati on of
vildagliptin ranging fromabout 26.9 ng/nL +/- 14.1
N9/ Blph Qrivdreiic it86 B 1dr FbrmBDaiarg/avinpbeés weerl SHbogt of

0.5 and apout 16 hours foll.ow ng. adni.ni ' f.
OigeSDLaEhou, 10,00 S LA O R0 ALY BB AR Lo ene

na patiren
widrh sai 8 slosageclioranance tabilay, wiamednday 1 and
wherein said patient is under fasted conditions
- between 3.8% and 9.8% preferably between 4.8% and 8.8% of

vildagliptin is released after 0.25 hour,

- between 8.1% and 14.1% preferably between 9.1% and 13.1% of

vildagliptin is released after 0.5 hour,

- between 14.7

o

vildagliptin is released after 1 hours,

9]

- between 25.3

oo

vildagliptin is released after 2 hour,

)]

- between 40.9

oo

vildagliptin is released after 6 hours,

and 20.7% preferably between 15.7% and 19.7%

and 31.3% preferably between 26.3% and 30.3%

and 46.9% preferably between 41.9% and 45.9%

wo oo0ai133723 anot her enbodi nent, the present i nveP€T/082006/022416
Lprovides a 100 mg vildagliptin sustained rel ease

of

of

of
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(day 10 of the above described study) , and/or ii-1) a
solid oral dosage form conprising about 100 ny

waeRlodagieptin free base, or a respective anounPCDUSHOQW2416
-pharmaceutical |y acceptable salt thereof, and a

carrier nedi um  said dosage form provi di ng an

ari thmetic mean AUC(O-inf) of vildagliptin ranging
from about 1073 to about 1825 ﬁgh/rrL i.e. 1449 ngh/ nL
+/- 376 ngh/nL follow ng oral adm nistration of ga&d 1% of
ddesigieepopth 1% i 3pch Gfat feRfe Frlye AP BECSH (4 - 1° and ©7. 15 ©

W_i(%?ggl iRE RN 25-befQka satd: admoiksirati on and wherein

sal atient is under - fasted conditions (day 1 of the

aboyg,Leseki beda st Wy s, padEd Qb1 yi be’&)leal sol.isd ahalsl.5% of
dosage form conprisin It))out 100 my vildagliptin free
Bakeaoldptans 68 peetsaredamdtmt ¥ PRYPhar naceutical |y

accept abl e _salt thereaof, arrier medjum, 30.said,
oS aBs o 6 oF oAU SanpErf e befhatlt Mol 299 °% Se or
vu@@@glllp&tmnlgaﬁ@lmédr afteborst hbQ@i,to about 1977

ngh/m. i.e. 1489 ngh/nL +/- 488 ngh/niL.foll ow ng oral
adpi e @tBI 6B afd SRisd dosagedler metween diy. 58 Bnda?3.5% of

patient, treated e formonce a day
i hRIGRFIT éﬁdr%eear Oﬁ ggelél p@t%l %Wt "has WO

2006/ 135 23 P 006/.022416 ved fons
B‘Pﬁa%ea J%O I’%Gnl‘ftoeg alfmat%élt?rgrgg SHIMH f@?m%

adai m&dlreamwhodftcsamedasd@saghe faarum @dayogﬂ‘otfort Fetabb¥eot

| dei 5 %eegy g and/ or ||-3) a solid oral dosage

MY STy 3Bout 100 5 vildagliptin free
nase Serah t"h%sgﬁﬁqé Vc?esaamuag 8fo bnaphareRCaM Gabhyc

sal er eof a carrier nedium said
ctosagleatfnmnﬂ gPORE N AYoapKY PP e TeEBHL ARICAPASR - of

il [ i f bo 802 abouts 1% ht
:érﬁ?%?éﬂﬂ} b%t%’%:e%g %@9 /Jnr%ng/@- u%%t%?}e%ﬁl/ nmL foll 05WI ng§07rwzlllg n

adptrmmmm dasop q@ % dIVEr OB ERERP O FIRERY bR W OFG i n a
patient treated with said dosage form once%%rdt%
Fraderdaly TthenaboarerIrierd ba iRNETRSSUEH dEEd
Rl t i oNshd daypi9sofa tﬁi/%lr@kl?ﬁiﬁoﬂﬂs Glelch@Ucsi udy)se, with an
and/or 11i-1) a solid oral dosa conpr

f o
@@@apex}_‘gmjrﬁgzosigyvpfd%(mqo& ch ¥ gleZOUaQ?g cBr Iéomln%l value

Me3PE6H I 8 amRunbrofed iphar MBC%JIdiﬁaald ypﬁéf:@q:)ihﬂkyl Petween
salt thereof, and a carrjer ge%ou P‘ dosa fO‘erl ht
B8V REF neP an & PFEW%?I? cHedh We\Jfg Eagrf i 8F+9

$a8lshe s+ -nybirddyPeop ol In@whRgcorhhlose with an apparent
viscosity of 80,000 cP to 120,000 cP (nominal value 100,000 cP)

when present in a 1% solution.

Preferably the above described two pharmaceutical 'tablet
formulations comprising 150 mg or 100 mg of vildagliptin are in

the form of a tablet or multilayer tablet.

Preferably the above described two pharmaceutical tablet
formulations comprising 150 mg or 100 mg of vildagliptin
comprise any of the herein described pharmaceutical tablet

formulations.

Preferably the above described two pharmaceutical tablet
formulations are in the form of a tablet obtained by compression

of a pharmaceutical tablet formulation as herein described,
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adm ni stration of said dosage form, in a patient not
treated 20 with vildagliptin before said

w@eaosensses ati on and wherein said patient is uPdPUS2006/022416

fasted conditions (day 1 of the above descri bed
st udy) , and/or Tii-2) a solid oral dosage form
conprising about 100 ng " vil dagrél ptin free base, or a
respective anount of a 25 pharnaceutically acceptable

t thereo nd a carrier medium said dosage form
SRR o BPFERIARI Hoar ek (formuiiRdagn, o negfect  to

2c&9 dar cd;fnpa&t:éomfbeffeﬁ:e Oriigc@kabn agi Nitsinaki on  of
said dosage form, on day 9 in a patient treated with

S}azraferdbmgehéoemo@caeﬁc:d;a;éds|gmemaayuﬂl@1d WIRIRISN comprise
Sﬁi(ﬂ tient Eg ?0 tbeen served_an ADA breakf ast

i B9 38 niviat et it e hor nSAYE ABRFRPEL Wﬁ?F%%Pthe tablet
s mindesagendorim (cdayeBwadn tilve taboyme descri bed st udy)

, and/or iii-3) a solid oral dosage form conprising
abefterad0y ngheviebdagl dpscnidedeehhasecevti @ lr esfiEekisVeomprise

135723 PCT/ US2006/ 02241
pgar r%a%géf?gg\ﬁ)ﬁégg CEht a2 SSF#J‘% %g%%?g gﬁar%ln the tablet
dandnes s negiaamis odi Hedesagea 1f oon2 fovi di ng an

arithnmetic nean tmax of vildagliptin of 3.74 hr +/-
I4 HBertiodt cviinegtor ahe mmenitsimmﬂmnoﬁ:oeaiem:ﬂdswese of

f s Mhe r Qn days 1A bR §y§%ﬁéég%E éairfg¥ﬁ§ W L0 C%PS%%GS,

dosage formonce a d nce 1-ana wherer h
e LERE | §0Weﬂa§@1ebe%orddmecbneon(m$ﬁsm bébldim, granules

avenedeseddRed skudydas tf%ﬂgloéﬁéﬁ/ég ﬁga +%€ﬁ Zﬂ,elpendent

dosage form conpri sing
pHseeter Beklddpset F‘V*éhla?'rﬁal@nt obﬁsatn,o afiﬁagnaé*em ically

acGeRpabhes s, EE@EE%Enldﬂ@gtéoﬁéggéfg' ﬁ@gkyn%a#fﬁye,

dosage form providing an arithnmetic nean
VitPaaged peturase Yosapep i) +/ IR 7 (grairefiofl oopry Todalkance) ,

aHHrBHEY &4 #01 vof 18384108 £ AndiRedr PAU AL M MOhson
treated with vildagliptiin before said adm nistration

i§eGRRr é??ﬁi%t&n%%yeea%l@ﬁee%a Asfulpgipggeonditions
Gﬂﬁdblaﬂﬂ$vbdﬂNh%p@fliﬂEﬁe&@QVSrd@ﬁﬁﬁbaﬁglnétWEb@ LDL and
%8/ 1Ly s) a sqlid oral dosage form conprisi ng about
ANy VA HagPr L PR T e ThaS eT ot SPESPRE LT v AHBOREC
@:raralorpmgameuuecal by rAeeeptabt £ salkt hhsseefoprand a
Qsage form providing an

%%%%ﬁ%&gg?qﬂggﬁléﬁdégj#Lenlng in arteries and/Jdr in large

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 responses
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 a further aspect, the present invention concerns a method of
treating 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



vildagliptin of 200 ng/m +/- 64 ng/m follow ng oral

adm ni stration of said dosage form, on day 9 in a
Weatoeasi723 treated with said dosage form once aP@EYS2006/022416

since day 1 and wherein said patient has been served

T Man ADAT b'r"ééikf ast within 30 minutes 25 of the norning
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adm ni stration of said dosage ﬁorm (day 9 of the
above described study) , and7 Bt ~i v 3) a solid oral
dosage form conprising about 100 gn free

b i OBt oo SIS 08 BRCRRTIAGH 085 BRI Tt P
g gseptiahliensal dr thar eoler ailgl VA DEAr LDEranidiplE) B@vs]asi d
osage formproviding an arithnetic anmx ﬁf' ath
var@a@ﬂaismlﬂﬁro?rzr@sl gPHPeages €8 IngPhi T ol GRIFRGOBY 2 Y

@gF%nh§Eﬁ@htOﬁeﬁﬁrﬁﬁﬂl@rdﬁ§§éﬁtﬁb@hﬁb,hywexhﬂpthCIMedual
gatlent tfreated with s |d dos %e formo

a
hhekerday 1R SR PROEF Fg87395e e Bed@reric
5’@%&&%&@/ Qggéﬂ@rop@ﬁ ﬁasﬁrgqmalalemypestm fas; ed
condi ti ons a the a SCr S
aﬁame%—nf)rgalga HBO&P&FSd%%%f&gP&r%hv%o%%?rgeﬁgy abQuR*o%ee
éOQecﬂmtlv\éi Io@‘auhkmlynfcr eéfbaise, tcoktaenespe @dste sanpierl

har naceuti c accept abl e L.t f n
EQF??%%EENQEEBH?S éi %ggggagpﬁeﬁponség Eo !%?é?% 8 f%&hce

rovi di ng
abkt ety angeacrPadithi bifteompdcarORPPl| ma@mmuqny oher

24 hours of_ 85. 64% +/- 12 76%foll 0 ts which
SARFHIRT & 88n§+tlsoar}sd 5 %%a L4 Or %%\Aﬂa?%v% ép%elceﬁt Moot Y
eeatethiwd byvchBayldngt/iom GEP@? elesf@llaf aderw istingt i on

0 wh d
S840 sl oS AR beh sty hask e madii en

mhrdp@l‘alcaidsagéfémwec@mpum‘sﬂs n:gf abobern@pe g cal tablet
lrr%& a'élpt I,n C%Fgglggse\zabqgtg ?ﬁlﬁﬁ(‘ets's\é@ @Q@i’é‘g Qiflr@ct

Arneceuti’ca acceptable salt 'thereof, and
mmpre$s¢rtedqalh>met15 mrdll@ésageh@ﬂtﬁ% Bra9F HPefy an
arithmetic nean % inhibition of DPP-1V activity ove
Prelionalslnf @7, 7eneiyion 453794 ¢@9hHRG SBFRy as non- “Insulin-

g%ﬂ&éﬂ%eﬂléy%tgg ﬁéﬂf&ﬂﬂ%sagﬁeéﬁﬁﬁn ,caQlidayi®-ddtedporosis,

ent treated with said dosage faorm once a da

é’ielﬁéé Bablureandmphéred Flusare %%%%%Sﬁlasl%%eﬁr@é‘ﬁ\?sa
3 AbA: bf SRkfASE ) Wi &b b R eRb PaE B %as@aseaesm risng

adm nistration of said dosage form

FHce HeE T (BeA TS GBI CHRBROF VIS A LAOP: B aripidemia,

dRsR8:{ 9F MR bak Ngs AkQWt 4001 17y hywelrdagi dgtian ofrr €er

base, or a respective arm ntl of . a
lowerlng VLDL, LDL and Lp(a evels.

In a further aspect, the present invention concerns a process

for preparing a tablet, in unit dosage form, which comprises:

(a) Dblending a pharmaceutical tablet formulation as

described herein above,

(b) compressing the formulation prepared during
step (a) to form the compressed tablet in unit

dosage form.

In a further aspect, the present invention concerns a process

for preparing a tablet, in unit dosage form, which comprises:

(a) blending a pharmaceutical tablet formulation as

described herein above,
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pharmaceutically acceptable salt thereof, and a
carrier nmedium 25 said dosage form providing an

wa@eoobhsees ¢ mean % i nhibition of DPP-1V acti vPCH/US2066/022416

24 hours of 90.20% +/- 7.35% follow ng oral

adm ni stration of said dosage form, on day 10 in a
patient treated with said dosage form once a day
since day 1 and wherein sai d‘ggfi ent is under fasted
condi tions o&ay 10, of the above 30 described study) |,
and/ or Vi -1§ba soT it o FarPaTskise ther i BBt iomn gL abRiRd
100 nmg vil daghicphdy nefdeqalpase, or a respective anount
of a pharmaceutically acceptable salt thereof, and a

carrier mediam ceairdsdosagend FormALOVLh MY epared during
phar macoki net i % gr%i e as WO 2006/ 135723
5ht8 R5F%

PCT/ US2006/ 02 BEPahts ATPra8pFdt waplet in unit

figure 24, fokdbeagegfcmmal admi nistration of said

dosage form, in a patient not treated wth

Vil dadgbirphén drgfeote Shé doradrinni shvaitiiom andcehes el Brocess
sai ' i r fasted conditions (day 1 of the
aﬁdorsgrggé%fl eadscagﬂgﬁijd% u,nlgné %?’g?/it%f)m’awg%?}? o FPar-ses:
dosage for 0 i S| abo 0 . vyl liptin free
base, or anzroésggglte?l\?gggn%uﬁa%%cgggﬁﬁaair rr%?%ﬁtti tggflfuilfaecmn as
accept abl e saFesthidrssbfherand @b xarri er nedium said

dosage form providing a pharmacokinetic profile as 10
subst anti al {8 depildeasdcpnrdigmde t28, foohllatiliog prepared

adm ni strat i oauQIngsasjt%pd9§§g\9iﬂ‘Ipramcom D08y, %olé%)e/acomprised

patient treated wth Said dosage formonce a
since day 1 aRkftverst €i®handal e Phatdreanyhast bden heeeied

an ADA breakf gstcddd Brde fIdWItR5pa0F 1 bheJmuni ng
adm ni stration of said dosage form (day 9 of the 15

above descrifjed &Ikl sin@NHeOFoWnBat forS Yrie@a LRl quring
dosage form conpri si n% about 100 nmg vildagliptin free
base, or a reggg%the SOt gt £OMBREP PR difilehl ty unit
accept abl e sabibsifereeh. and a carrier medium said
dosage form providi ng a pharnmacoki netic profile as 20

subahanhéaldmpodepest ek Hen phegeie Rsenfrobhopidigi sak 100 mg
aquidgi tration gf.sa(%}d gﬂosa e f rén’FSnn daémlo in a
pateAt P AIEG M Th i G0l b fUrrh BRRENCTHycal dosage

diormewllagh isand wherein said patient is under fasted

conditions. (day 10 of the above described study). 25
Rr-éf er adpdid heal Ophampaddudaghi pdd sagusbannedcngslsdageabout

%%biggogfﬂvildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
sald dosage form providing an arithmetic mean maximum plasma
concentration of vildagliptin ranging from about 15.8 ng/mL +/-
6.85 ng/mL to about 173 ng/mL +/- 52 ng/mL between about 0.5 and
about 16 hours following oral administration of said dosage form
in a patient not treated with vildagliptin before said
administration and wherein patient is under fasted conditions

(day 1 of the above described study) , and/or

i-2) a solid oral pharmaceutical dosage form comprising about
100 mg of vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,

said dosage form providing an arithmetic mean maximum plasma
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phar maceuti cal dosage form conprises a hydroxypropyl
nmet hyl cel | ul ose, preferably between 20% and 60%

wbheinsasi1280% and 50% or between 34% and 46% bRCTes0$/022416

‘net hyl cel 'ul ose. 30 Preferably the 100 ng vildagliptin

sustai ned rel ease solid oral _5|%r_1_ar maceut i cal dosage

form conprises a hydroxypropyl”” nethyl cell ul ose with

an apparent viscosity of 80,000 cP to 120,00Q_c _
cApReHaatiaruet 100568 10B) ™ vty 1pe SERT "117*??“3 %%5) ng/mb +/

sel ytﬁggﬁm ReefBs@b 7 hayyeen 20%2aBdn6fth tweehvwasout 0.5

30% and 50% WO 2006/.135723 PCT/ US2

OO?[ 022416 .-58 or - ..
peeveRaT 349 BAYE 69810y e P ghi™igH S5t §7°1\%e?%rﬁa18as?§a%?

3n Bydroxypropytismt Heaeblubnge seitthdasa@pfarentnce a day
viscosity of 80,000 cP t,g 120, 000. cP }%nom' nal e\éagHeADA
FODCDRYC ) 2Rfe prede it ldi R oY §6FurTon.°S ¥

Rreferadd witthen 190 nithutielsdagl t1pd inoraust addmeichisgressen of

sol id I h tical . d f '
SeLLOL e BB BES L S, SORA0E LU OMPIISAR) ADanc/o
f, | at i . Pref bl h 0 ' inti.n. abou
|00 4,005 Y BLAE b 08,1 00, Mo L 1 o

flomug onpriiSeiagaiphar faeeubesal dmall eespd@rive amount of a
fornul ati.ans .sel ected fr.aom erein d rl - :
FSPRIPTTOne A B0 Pop dot gt (ol 18381 Wi podium,
anatheéss ey adirmeptoviding pnegehthniabientEen Prowiudeslasmna
150 o, vi.l dagl.i pt | I,n SQbdgk AFaly L +/-
SRAPHREE Al agb b R SR 28pe Sy R o +/
driall pharimgceabbohl L8 swyalf of m &orfpriddhAgeabtean abgpt 0.5

'%%dpgbg'é‘%%9%58&%”f%{f3%f& SamPhi & -8IBECLE Vs iRIMWBhge form
of "a pharmaceutically acceptable salt thereof, and a

car degr liveidi enpatient teedgd ok risyCapfge ayprm once a day
| i n ' l@$a8; o CONGERhHAL T 94s1fd conditi

sgl ngggﬁ%%toll n%;ﬁaﬁgigﬁ%{%l:go%daéou%e 30.7 ng/nL +/ 20 ZCi)Tlgl o

nigaL 10 coalidst 2R23e ndgsaribed yyudying/ @Rdhetween about

0.5 and about 16 hours follow ng oral adm nldfqtlg{ ation

ofi-dai d HosEherafofarise £o5E PR oM AR 19

wiilidaghiptin hekongsspisk Adebpestivd isapuandomher ei n
patient 1s under fasted conditions (daé %1 of the nedium
aveageselsudy SCaERTePnGrdr BReTeYy 5P€ofi A ’
Pihﬁgﬁalgsyéé CﬁJfrnﬁ@%%@Edf_ﬁ rarC @ERE ibd tig: alant AUC].(5Q?fI’)rgof)f
viladagliptin free base, or a..r ctive a of . :
p‘ﬁédl%ﬁéélﬂ*ﬂrba‘i"’\n;glﬁ@cgﬁ?r%\tﬁbé’%aﬁ%ht& 25 u%gggﬁ% g h/mb 1.e.
CAI4d @« RBfll WP~ 376 ngeh/mL following oral administration of
said dosage form , in a patient not treated with vildagliptin
before said administration and wherein said patient is under

fasted conditions (day 1 of the above described study) ., and/or

ii-2) a solid oral dosage form comprising about 100 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean AUC(o-24) Of
vildagliptin ranging from about 1001 to about 1877 ngeh/mL i.e.
1489 nge*h/mL +/- 488 ng+h/mL following oral administration of
said dosage form , on day 9 in a patient treated with said

dosage form once a day since day 1 and wherein said patient has
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said dosage form providing an arithnetic nean maxi num
pl asma concentration of vildagliptin ranging from

wW@bwat13x® 7 ng/ mL +/ 30 25.8 ng/nL to about 22BCTYA2006/022416

+/- 99.7 ng/.nL_between about 0.5 and about 16 hours
foll ow ng adm ni stration of said dosage form on day 9

in a patient treated with said_dosage form once a day
since day 1 and wherein said 53§Tent has been served

n ADA WD 2006/ 135723 PCT/ US2006/ 022416 -59 breakf ast
W EH FeETeM Hut'dd SF SRhEA HorHithd R adfiMirsttest Péntlg morning

s&dnii rlesageidoron (day Qosfgd heraboysy des ikhedasd ¥ escribed
, _and/ or |-%%ha solid oral pharmaceutical dosage form
O sv n§P¥But 150 g of vildagliptin free base, or
a, respectiye amynt, of a har maceuti cally acceptabl e
§51?§tﬁeﬁg%*? % 30859?i€§J%n§8PEﬁ+SlQ%NQ?O&SSé%%‘W%nrn
priovdadilhgt &m frdet bage| CoNMeAn cRBXEILVE RINRSAR of a
cancentration .of vildagliptin.r ing. fromabout 44.6
r%?an%i“afﬁfu%%? Ynsfﬁﬁpﬁ%bfaﬁg&ﬁﬁtzgggﬁ 3pA. 2gAayrifyy medium,
betiweensapouforth proandimpaut albthestisc helahonvog ,,, of

m Ni i on_of. sai,d dosa 10 on da in.a i
paﬂ%ﬁ? Hf;?{e%treél WrentERT é’%@%@%%a@@ﬁ&g élég)}’g'h/ mL 1.e.
sl G®8e ndaly /ML and wiér ey rhAdi dopabvwent dluadeinfastdon of
C |t 10 o above descr.i bed_study). ., :
an ?iotpblg:‘gg%)éog&pslél .98 %?%ﬂ%dégaaep?%%erﬁtc%ﬁﬁ??%#n‘éﬂﬁbcﬁﬁd
Bragg feithdagle pt dayfsieechase, 1 oand whespeat syed grmueht is

1 I I ptabl.e sal t thereof n

AR papal TRERHELOR, NoBCEENOR v Bsheurngtrped Suan
and/eet i ¢ mean AUC(O.inf) of vildagliptin ranging
from about 1346 to about 3196 ngh/nL i.e. 2271 ngh/nL
#/1L-9252 nRfhi el oFrelll dakads diran aemdwiissnoasbont of00 swi d
da32681{9F 1M .£AcB BaP&l 16N RALLLELAILA WLD of

vildagliptin 20 before said adm nistration and wherein
hrdrpatiertalily afgertaltlessadtcomiadfonsnidaycar wifert medium,

alaveddesed ied ptydYding ARALRYthddtil) n@agolid ral
dqiage form caonprising é%out 150 vildagliptin free
Fas€39btPE T @dpdefl vt arfount 46fha fHariagettakal |y
acke pt abt £ i3l bft B@I@Qﬁosa@@df@rxﬁa[ Hin€h nglém R $3kGted
do%gge,{ rthrQV|d|ng an arithnetic nean AUC(O 24) of ‘
Vit dagt ‘gﬁq PraRgPREPES Gtdhtriaistratsonpord 3PgFein said
mghisht i i€.undd242a e Montht1865 NGR/ ALoFolhOWHIG 08 cribed
%%ghn stratjon of said dosage form, on day 9 in a
pat & t’t?ggf@d with said dosage form once a day

id patient has 30 been

3008 Bt LIS B R RSSO EED
Woldagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean tps, OFf
vildagliptin of 2.59 hr +/~ 1.4 hr following oral administration
of said dosage form , on day 9 in a patient treated with said
dosage form once a day since day 1 and wherein said patient has
been served an ADA breakfast within 30 minutes of the morning
administration of said dosage form (day 9 of the above described

study) , and/or

1iii-3) a solid oral dosage form comprising about 100 mg

vildagliptin free base, or a respective amount of a
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adm ni stration of said dosage form (day 9 of the above
described study) , and/or ii-c) a solid oral dosage

wo evoai1aepri si ng about 150 ng vildagliptin frReT/baxe6/022416

or _a.respective amount of a WO 2006/ 135723

PCT/ US2006/ 022416 - 60 phar maceutically accept abl e

salt thereof, and a carrier nmedium said dosage form

providing an arithrretic mean AUC(o_24) of

Vi | da I | él n .r.an ]; m abqgt 643 out r medium
allis Cﬁ REM-S P2 %’@%‘7#1_ P IFOC\?\?rnrgleoré“F ’

aﬁarli]dwldstsa@é i fanrmoforbviainy dosagethostg meanday: € in a

pat.i eat h_sa dgsa [ r.m _qnce ay :

s‘fﬁ%c@ggé]%}{ nao‘r“:% 3mérlé]f n“sjal d%%aﬁ ?O'Llrgwmgnae?gf ast ed

mdjnnsonat(ojay)fl@aoﬁ didnﬁwb(fwemdesca‘rldwd 18t iy patient

nd/ i ) r d e_f r

a%bou efsgltﬁ a%éis g ég;li%prtml S gee tgayns%?lgg Hgﬂznﬂ and wherein

r@@@atwmam mmdefr gastpivcondétui ol Gdﬁyaé@e*pf dBlee above

sald. gggéeggu nd g, garyier medium said dosage form
prow I'ng an r ithnetic mean tmax of vildagliptin of

%é7 he, # +éh?1 Jr%lhaoéggé o 10 BhAk; s AAMRLSEr 886 ¢

sal dosa orm, in a patient hot treated 15 wit
wnlldﬂ@gnlnptum fixsfeobese ai @lr @drieaPSEEHIS Gwoand aher ei n

a%ma%@ﬁf?&hl a\é@gﬁ{:ag?éts%(itcQﬂgfédfpn%nﬁdéycérzpfert Redium,

ove descri be dy) , / or |||-b) a solid oral
oﬁﬁsﬂajgéoﬁé@i?n MH@VF@l%cﬂH aISGh%tlQ/F‘}e@élgFmapt‘?% free

baSIga @l pai f €SP0 g /aMaunt 4of ng/20 Rharegusisal | |y
accept abFe salt thereof, and a carrijier nedi urr]C sai d
Rtot

RAEHGE SEBR R Pt Vi GRAE APSadS CREBt i cCLhrea RS ot treated

Vi ildaghh BhE T i 2 b8 EchE i %dﬁ@nbﬁtfaﬂiﬂdﬁw Bﬁd%l@éreln said
adm ni stration of said dosalgg form

RAGIERE 18 r et WRPERY SR ddSAge (f3y g]\n&fcéhﬁ ﬂ]%&ve described

sieg)dayadqa il wherein 25 said patient has been
served an ADA breakfast within 30 m nutes of the
rmrm’ )ng adnidistaiatiosagef £ i d:oﬂpﬁﬂ@ﬂl(j st dago Gngf
]:]1d gove de%;:rl%edsudy 1: |||-I%asolld
JosBbE™ fOrTh &8Pt i SF rfﬁgﬁf 150 P&adliptin
f;Bk&ﬁ:nﬁ&S&tlmlla/ raespechb e ﬁrltﬁunheﬂéon‘a 3Md a carrier medium,
phar maceutically acce tabl £ sal t her eof , d a.
csaarlrcl‘%Q ﬁ%%h%?ﬁny PSal 8 oS age F (:JLEdrhm%?lo?/lm nggﬁaﬁ
asrlltdaaj&tptlm Zomangmhl vi4 ddghophl nfdflofin8d brak/ -
%Jﬂgtrangﬁugggsgﬁgldosage form , on day 9 in a patient
treated with said dosage form once a day since day 1 and wherein
said patient has been served an ADA breakfast within 30 minutes
of the morning administration of said dosage form (day 9 of the

above described study) , and/or

iv-3) a solid oral dosage form comprising about 100 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean Cp.x of
vildagliptin of 245 ng/ml +/- 68 ng/ml following oral
administration of said dosage form , on day 10 in a patient

treated with said dosage form once a day since day 1 and wherein



adm ni stration of said dosage form, on day 10 in a

patient treated with said dosage formonce a day
wa@rmweastay 1 and wherein WO 2006/ 135723 PCT/US2006/022416

PCT/ US2006/ 022416 -61 said patient is under fasted

conditions (day 10 of the above described study) |,

and/or iv-a) a solid oral dos form conprising about

150 rrg vildagliptin free base, or a respective anount

harnaceutlca acce pble salt thereof, .and a
csallFll E?Eﬁ’di gfh 1Pd dg%%'?gg@glf‘% Soddai”ng aong the above

AHeistRMBEA G HWRIFN Qmm@,m‘r vildagliptin of 257 ng/m +/ -
59 ng/m following oral admnistration of said dosage

fenm a sélial pakieadsaun fton:aat:adpmistﬂmgviabdagl 10t img

bef ore.sai d mnj stration and re

ﬁd%ﬁéﬁ%lﬁ?‘!sl%%%ﬁ Jf)%%? ed™ gnd‘la?]?ons (%dgm8 gf %he above
esenkbedt i silugy ecemradler shvt bjhearesdl, | dndral calugagemedium,
%?’i&? ggggrl SEOI‘% agg\lf'llli 11n%? ngarv’!:ﬂnge%ql I RLEEH ﬁﬁn%f.{%gon of

ctive anoun armaceut i cal
areepyvabt el wialyt ovher%fhouacndoa Sarddter/med? u?ﬁ 15 odapding

dos ge form | r t a f £
S L L B Nl
aﬂmamest watth onldﬁ%ap@rd@@ageefmm ad@nndayrgﬂiw aand
L. en { t degage: fyM;en6s 1 of th
S| ﬁa’c]::gl%tl Sé{f}?} quﬁ%rgsf ﬁﬁ{d%é‘i ggpat?1 entn ﬁas b%encga’s%r vg ©
aiboAtBAdbﬁ@alI&f@ststmvhinEG@l/mrnut es 20 of the norning

adm ni stration of said dosage form (day 9 of the
abdéV e adestid e lstlaggye , Loamd FeRPTising a‘b§BF| #H0 G

%ﬁ%ﬁ §18 QLM conRr bskag Abqutel Qc’t'ﬂ}u'e wodag! 6ptd n free

base, or a respective anount o pharmaceutical |y
Areapeabiel arllly eRepRbIDlandls E%?%%Oé? redi n?arzfsl%afﬂadlumr

d%ﬁg%logg%én jpfr‘ﬁlv?‘ilbﬂgdﬁgﬁ &l tati‘ﬁ@ﬁm@tlrﬂa&lﬁamxlﬂ{lbltlon of

vildagliptin of 308 n +/ - ng/m follo oral .
A THVsBFBE Y1V 6’ﬁ’e§a?g hpyggget f%?n? ¢ g "day - %Q tol1owing

Rﬁtaile%mﬁ{@@éa&;qow bh said d@&@aggefdﬁmm @AcCaaf da:;n a patient
si nce day and wherein _said pati e(gaté/is undgr L@St %d herein
COTRACEFORSER Ry 01 G95R9% Hio SihGPES 3D s CHPGEAISY Liyy e Where
aéacl)i/cprpa\tléhli% aua%olbledno?awlvedpaagamowmmrci i ngi aEdutinutes
15 vi | da In free or.a,.res t ve nt

dtt d:hepﬁai’?ﬁarb@gtﬁcg'&ﬁllﬁr tcjcoé’ptozbfgl%aﬁs reo C1'?‘ar?'dlé of the
CaddeedeBBEinEY stadyy dosatye:f or m provi d| ng an

arithmetic mean % i nhibition of
v-3) a solid oral dosage form comprising about 100 mg

vildagliptin free base, or a respective‘amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean % inhibition of
DPP-IV activity over 24 hours of 90.20% +/- 7.35% following
oral administration of said dosage form , on day 10 in a patient
treated with said dosage form once a day since day 1 and wherein
sald patient is under fasted conditions (day 10 of the above

described study) , and/or

vi-1) a solid oral dosage form comprising about 100 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,

said dosage form providing a pharmacokinetic profile as
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WD 2006/ 135723 PCT/ US2006/ 022416 -62 DPP-1V activity
over 24 hours of 90.04% +/- 11.91% followi ng oral

wa@eaosensses ati on of said dosage form, in a patPEnUSIV0§022416

treated with vildagliptin before said adm nistration
and wherein said patient is under fasted conditions
(day 1 of the 5 above descri b_ead7_st udy) , and/or v-b) a
solid oral dosage form conprising about 150 ng

vi | daglj pt.iin free base, qr. a respectd amount__of a

RS NSRS R P e LA Ty
canihestr|dionnpf sald ddesggetdban m pmowi dahfedn not treated
arithnmetic mean % iphi biti.an_of. 10 DPP-1V actj vi.ty . .
S BRI ETOR BBEa AR SR R R n G gerein said
adniisahst ratinderofasaed casdgeofior May dnofayh® dbpve described

patient treated with said dosage formonce a day
%ﬁlg@ dayanlde/g)ﬁd wherein said patient has been served

an ADA_br f i, £ hi ' . .+Qf '
daren arrdntoatet AT o O sk, B8
abiddegdigsitim Bedesbasly,) or andeopestic)e amguht dobral
%%%%%Sc£&¥fgé¥2gp5E§%§%£B¥%°%51%5E%é§£on'Bﬂégé'égffleEfﬁédium,

asé, or a reéspective amount of a pharmaceutically
aeddptiabhiee Salrm pheviding angharvaeakiaetiedpuedilesaisd

rQyi di ' iC Y% b nhidition

S e S e e
Sty b ota towiong £ _@@iaqi %ﬁgﬁi sermati o GRYsdi #h doPagecnt
f e@tedoﬁig@ysa%g HQS@g@Eﬁo‘rﬁtnEnc& rﬁ"ﬁa@d s\MlEQ §e?§}'dL and wherein

osage formonce a day since daé%l and wherein said .
patideRptientuhder PPast WFEShant PehPREF280 BFthie 30 minutes

ahovedgseliRed Rt HYd rat 1RRALRTr s 284 HosAlearsphi aQf 8l of the
dosage form conprising about 150 ng vildagliptin free
FRsFe Bpserikeshettfive amddCrof a pharmaceutical |y
acceptable salt thereof, and a carrier di urqr said
dosages 3P rER AN ﬁ?gmemh%ﬁgcgg%ﬁ Y 1y
Sdaib_@fa_@miiﬂ)‘@iﬂ M:I@@fp'bag@g dh &f irgafpec%e faplohawi 6y oral 30

adm nistration of sai osa orm, jin_a patient, not ..
G o 491 1 PGP SHeFof Bk 23R A ST oediun,
and abek&id Ssandprpaidiany a phuptecokiastted pooflitd ass

(d 1 of the above descri.bed udy) .,, and/or

ﬁ%’éitfﬁg yPé%pEJgg@gGJ/rbZJi@fée %3 v%o-lk%)owéngo?]f%por al
dosdge st ot eormyEr saidgdeteaet £850 ngen day 10 in a patient
treated with said dosage form once a day since day 1 and wherein
sald patient is under fasted conditions (day 10 of the above

described study).

Preferably the 100 mg vildagliptin sustained release solid oral
pharmaceutical dosage form comprises a hydroxypropyl
methylcellulose, preferably between 20% and 60%, between 30% and
50% or between 34% and 46% by weight on a dry weight basis of a
hyd;oxypropyl methylcellulose.

Preferably the 100 mg vildagliptin sustained release solid oral
pharmaceutical dosage form comprises a hydroxypropyl
methylcellulose with an apparent viscosity of 80,000 cP to
120,000 cP (nominal wvalue 100,000 cP) when present in a 1%

solution, preferably between 20% and 60%, or between 30% and 50%
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vildagliptin free base, or a respective anmount of a
phar maceutically acceptable salt thereof, and a
w@ a006i189723redi um sai d dosage form provi di ng aPCT/US2006/022416
phar macoki netic profile as 5 substantially depicted in
figure 25, followng oral adm nistration of said
dosage form, on day 9 in a patgent treated with said
dosage formonce a day since day 1 and wherein said
ent as fHeen serygd ADA k%r eakf as& Wlthl TN qoaSlS of a
u]? of “t'he “nor ni ng dm %t ati oh of sATt dto
fkmdnoedayowybf mﬁhbyl@elalbxi\o@edev@smll bed sirmyent achmmty of
W7, GbodcBOoLb 2 Aoole2aqRoh 1R SARL! 20800 400U 133n Bresent
agliptrn ree base, respectlve amount ‘of "a
pﬁh?a@wééed@ltdalqw accept abI e salt thereof, and a
carrier nedium said dosage form provi d| ng a
Rrafeaabky ridig clO;Qr oo veldag libtisnbstHiiingd| yetepictsed id oral
éﬁl&h@ﬂégtfg%l'hgl egnfgkﬁ”dgm rﬁggérﬁﬁy %tERQ ﬁ%réﬁ?d%ove
sage form, on day 10 in a patlent treat
S&rdégdg@harwaﬁé@ah eyl edi ﬁ@émld]a%ﬁanand wher ei n
said patient is under fasted conditions (day 10 of the
dreferafes crind@Osrady) i daad ipkép es et eRe rebeagRy solid oral

WHGagkbbit i dhisuskabbeth el eapeisol i M %@lrmaceutlcal tablet
phar maceut i-cal dosage formconpri ses hydr ox%qr;r op

N1 P edeCchrerf EFIbIGrehBETREN df@%‘-’éﬁadG /smulatlons A,

ket ween, 30%@NG, §0% org bet,ween;,34% and 46% by wei ght

on a dry wei ght basis of a hydroxypropyl

et ﬁﬁb@ﬁgf L&rﬂﬁﬁl 1m35t|PHﬁfeﬁrp&4|%|sh§nt hﬂnﬂe’iﬁl@ M%ﬁbgﬂﬁd RI 180 mg
ai ned rel ease,so ora armceut | ca osag

BOTBH S eSO By FEL b TR lo PR ARase gt cosage

afvrappatemtiss scosity of 80, 000 cP to 120, 000 cP

(nom nal val ue 100, 000 cP) when present in a 1%

siclaut BoBel it efrerlabhyrxbﬁenﬂ:dmazoa’oﬁmb G0%m ODmﬂmets/ﬁe@n about

% and 0% 3 veen 4% and 46%
o Bl o R VAaad oL R BT AN P bRl I el ot
mﬁahmaneaippwlém agcsposiltey seflt 80 0R(F, cEntIOa 124 OF oPdium,

IS Bkl 155t 80008, 8B B SO i ot

Rrogicenabh i arhe f1501 dgoMidtdagkrpying srsakhedt r¥l dagg/mL +/-
sql, '9%8(1er £ PIBLIRCEM | nga)ngJe%ag% forg /&%”B{é’a?eg%} %?%ut 0.5

of ‘the el nabove descri har naceuti ca
fagdmabatt ovfs hopref épamvylrtgh@rﬁoac#glmﬁltdagwlpt@ﬁ said dosage

stbstnal ped 5§%f§$§en§9|{fgé¥€@ with vildagliptin before said
administration and wherein patient is under fasted conditions

(day 1 of the above described study), and/or

i-b) a solid oral pharmaceutical dosage form comprising about
150 mg of vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean maximum plasma
concentration of vildagliptin ranging from about 48.7 ng/mL +/-
25.8 ng/mL to about 223 ng/mL +/- 99.7 ng/mL between about 0.5
and about 16 hours following administration of said dosage form
on day 9 in a patient treated with said dosage form once a day

since day 1 and wherein said patient has been served an ADA
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5 pharmaceuti cal dosage form conprises a
phar maceutical tablet fornulations selected fromthe

wheooeilss7descri bed fornul ations A, B, C, D, E,PET/UR006422416
. J.. Kor L. _Any of the above described 100 ng or 150

ng vildagliptin sustained release solid oral
pharmaceutical dosage form\/\,heg in; 10 1) the
formulation is a rratrlx forrrula |on contal ning a

har ceut| I ept abl e dro

ia=RReeh i ey B ERRHER Prakhr PG RRniRRreiER o
Gadld pbasgm et Gahydmsagahéoamvé; descatpeéssadly) , and/or
tabl et, and optionally 15 iii) the elution rate of
\iiHcdagl sptic catl3phaimtees iabl edosasjearfbhfmgcoﬂt;erjtsésng pBout

l.ess t ha 0/When con uct ng t
"%?a?‘ﬁa% acéi']glllptccepﬁ egﬁydr Opehl I %ecErE\t,Q qﬂo\}\Jﬁt ﬁf @
@asrarﬁl@ceeltmadld'l Btaspioablef samta’cmewﬁ,ngneda ecmr‘rl@remedlum,

ey U e

Dem@nehsmtlc@h@rfnucédaqxbaitlbeweh@mrﬁroalnathu%‘l&c& goénl +/-
gs k%ﬁ%%@ﬁka&gg%ﬁg Pr/0<>§4ss4 "GOHPOSL LG %béut 0.5

Focess wt er conpaction was devel ope
famd abpu‘ec16 dompsessl bywings aslm@mnswattll@e pfoeakd qosgge form

nga%HS%?Firglg at}gntTi‘.’@ea@%%{agﬁtﬁtgaeﬂgtdlaéagéogofm Akd a day

vild were sel ected f further
develeogaent amqidwaﬁées%owd pataphiesi unﬂeanéa@:ezd cprpétions

PIRGESD &fléﬂg%%o@ecamb%ys@h@w fahgt/Be two 10
strengths. Tab 2-1 Conposition per 100ng dosage form

unity)f gr smck%tra’.foagyiufé |Qm €6mb A Nifdd a8 HPAEC 1 00M

Pr oduct name: vildagliptin Tab 100ng Basi s nunber/
VEiridaqt ipBp 6. 93C SiRipE FEPRECHER GRoPPRpPi M@ : 11

rBEe (£ pand)y/ Wtk gt 4181 Ofshrvhtherdd gbahdCanponeir medium,
nposI tion Testl ng FunCt 1 oNn mat er | al no. uni t

(FOF ROABER aisF™L BGOBSAAT Gy PEpE ITE SO0 "REVAP T By LY

Substanept1d 03268 Y eratrapsiual Lbne d2Qpht Euge ,nd¥WR/mL i.e.
-Bgyle%gf£y$fr+/— 925 ngeh/mL following oral administration of
said dosage form , in a patient not treated with vildagliptin
before said administration - and wherein said patient is under

fasted conditions (day 1 of the above described study) , and/or

ii-b) a solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form pfoviding an arithmetic mean AUC(p-24y OF
vildagliptin ranging from about 1277 to about 3207 ngeh/mL i.e.
2242 ngeh/mL +/- 965 ngeh/mL following oral administration of
said dosage form , on day 9 in a patient treated with said
dosage form once a day since day 1 and wherein said patient has
been served an ADA breakfast within 30 minutes of the morning
administration of said dosage form (day 9 of the above described

study) , and/or

ii-c) a solid oral dosage form comprising about 150 mg

vildagliptin free base, or a respective amount of a
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cellul ose, PH102 103282 Lactose, 16 Ph. Eur., NF
Tablet filler anhydrous DT 151580 Hydroxypropyl- 160

w@0o6Hs5723 NF Control l ed nethyl cell uose rel eaBeT/URI0QIE2416

pol ymer 100217 Magnesium 4 Ph. Eur., NF Tabl et
Stearate lubricant Total weight 400 15 20 WO
2006/ 135723 PCT/ US2006/ 022416_,566 Table 2-2
Corrpositi on per 150ng dosage formunit for Market

rmll %_HPMC K 100M Pr.oduct
ﬁ%a&ag]%euglca]%.?g %gghggb%asél’ g.thlgﬁ%er P,Véarnd carr:‘_r:ler medium,
6807 325608 Bhaperbsidend cul @lrl}thll’r‘ptlmtmeah7A§tIC6.-27ﬂmf
0 i.dl. f t 0 e onent
xyalc% q_ \ﬁ/g e%l’?{%l?lg E%\%Etalﬁaoongt Eg43n% a{lﬁo t ?99‘? ngenl/mL i.e.
r@fkﬁﬁgmarph/mﬂe%*z 8ol degfh At |fm>115@1m\ﬁa¢aﬂ4 sdpingstration of

6 C r-yst.al . .
LR pp b Yaohor LA ) paBRell saBdbea Min a5
Piesa@igr formPorThlaetali irge d@whydm@sﬂmeimss@d patient is

Wr&?!{equ%@@a 8049:11@ onEU(daR/ N Gent ol diede hes[:ﬁl@é”é%tudy ,
)g ['uos polyner e K100M 100217 Magnesi um 6 .

J~“NF Tablet stearate lubricant Total weight 600
Process 5 The sel ected manufacturing process is shown
i hiijadupesolid ol Hepaf atdwsn camar g ier eenlel S0 mg

V@El&ﬂ@l&ptln free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean tn.x of
vildagliptin of 3.57 hr +/- 1.17 hr following oral
administration of said dosage form , in a patient not treated
with vildagliptin before said administration and wherein said
patient is under fasted conditions (day 1 of the above described

study) , and/or

iii-b) a solid oral deosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean tp.; of
vildagliptin of 2.87 hr +/- 1.59 hr following oral
administration of said dosage form , on day 9 in a patient
treated with said dosage form once a day since day 1 and wherein
said patient has been served an ADA breakfast within 30 minutes
of the morning administration of said dosage form (day 9 of the

above described study) , and/or

iii-c) a solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean tp., of
vildagliptin of 4.13 hr +/- 1.24 hr following oral
administration of said dosage form , on day 10 in a patient

treated with said dosage form once a day since day 1 and wherein
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Several formulation variants were eval uated as
potential clinical service forns (CSF) in order to

w@e@vilatg23 he requested release rate profile. ACEUSEI06022416

clinical service forns (CSF) 10 neans a fornul ation
adapted for adm nistration to a patient. Several
types of release rate profiles chere studied; in
particular a slow and fast. The proflle rate was

det.er m ned by t and type of ect
RiToPoESErer s CRERhorauyr e THe KRRl EBvaPaef i ey
siisentibddi stwlydpecehdtod5 sl ow rel ease rat e pr ofile

(see Section |I. A )particularly adapted for a once a

diaw-ad 0s agel i@ giraéndasag e rizduc toopr bf irgo@pres skl mg

t.abl S the fa r

O atpEhE B e o FasPLEERE #E G oty
allteemageeticrlrhyl acrepsalig hsaslitorAhex@crJ‘eaeedpao¢aile1§ramedium,

%é%\%gégaggbéo%léigv%&%%gﬁ% %@5&&@%3@ tg %gn per 100ny
d@é&@elﬁptm wfi 25fongfmst+ relbéase/pk dfdlllewisgnezdni ng
1ﬁp ng@Qﬂ#%fP%Qchéo fo¥h|d@&{%9&thlﬂpI%QPWEeated

Basi's nunper/ Vari ant 8652. 001 Shape /size /color
Mgy ivaf dagiittie Pefofd -siiic eduinbalrafdoar i ahd wherein said

GumeRent s CoRAsichi 00y TesidiRg oRYNEEL PN J20LhBEELAA Wescribed
(‘'mg) nonograph 146082 vildagliptin I00 Novartis Drug

StBstvaneeand(8266 M crocrystalli 170 Ph. Eur., NF 4
Tabl et filler ne cellulose, PHLI02 103282 Lact ose, 46
PH-FBuR. SONF PASLe OFRYE ehOrma FRPRF bR DRPPEE58P0 md

Rydr%y RHepY ﬁﬂeepﬁasgpren NrcGpBEE OFd efhouht bel gase
nmet hyl cel | uos ynmer e Kil O(lVP 100217 Magnesi um 4

mrarﬁﬁreutrra}ﬁabraeeeprs%@aweé | GBFFEN S fofateighfrediun,
400 dTabkege- fo&omesramgn LR r200mF: dosage tormanit

fxg)lrlcjlfa%%tlpir:frll eoafse27 ggl/llnle +/5 Cﬁqt gcl_:rpz{lfgfozl %’w?reg/coba 0oLV
administration of said dosage form , on day ¢ in a patient
treated with said dosage form once a day since day 1 and wherein
said patient has been served an ADA breakfast within 30 minutes
of the morning administration of said dosage form (day 9 of the

above described study) , and/or

iv-c) a solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean Cgp.. of
vildagliptin of 308 ng/ml +/- 91 ng/ml following oral
administration of said dosage form , on day 10 in a patient
treated with said dosage form once a day since day 1 and wherein
said patient is under fasted conditions (day 10 of the above

described study) , and/or

v-a) a solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,

o)

said dosage form providing an arithmetic mean % inhibition of



10

15

20

25

30

Product name: vildagliptin Tab 200ng Basis nunber/
Vari ant: 3768660. 002 Shape /size /color /inprint:

wo ehvet1as7ed of f-white G obal material ConponentPCT/US2006/022416

Conposition Testing Function no. per unit (ng)

nmonogr aph 146082 vildagliptin 200 Novartis Drug
Substance 103266 M crocrystal ks_340 Ph. Eur., NF
Tablet filler ne cellulose, PHL02 103282 Lactose, 92

P ... NF Tablet filler anhydr DT 1580 .
R 8%y BEGby- 10 B, < kSl 2R F4F 1 1719R eortoming
metdly lacel hiwsratlopasé salKBkYP potynerin 20p287ent not
Nagnesi.um 8 Ph. : Tabl et St earat.e.l .ubrjcant
TR My B "B b 5ts AR 5oL ous  0a5aTe. ek
Tetd rei2- 5a Qb ngrosienitohs perd< 20 Fag t dd segeliftdoms uhday florof the
faabsog,er %Ie‘sggﬁf&; %ftluldg_) (of0) cf"/jo'}i ng 20% HPMC E1OM Pr oduct

vi Tdag

namne: i ptin Tab’ 200y Basis nunber/ Variant:
1ape ./ Si / ory . LLoprint: i-.t e f i
?o al’ ?rgtig?ii lcgﬁ%%%nﬁ%n%‘oq@ﬁ?%goﬁgﬁﬁgg ‘j[rll%ti on
ot Ldger inhie {1Ry) PABAOGPAFH TE4668R1 V4 |aeginitpef na 200
gﬁyﬂrﬂa'céu%&lﬁ%%& 0561 o 103266, M LroCryst gl Lir 242 medium,
. Bur., NF Tablet filler ne cellulose, PH102
19828 Zopage oferm PPOPRALEYran aNEtimaptes meap &rinhibition of

apdp aRoYs: B dp 1R bl dk xyPrepy o129 - BR. sBYr . ed¥lowing
Controlled

oral administration of said dosage form , on day 9 in a patient
treated with said dosage form once a day since day 1 and wherein
salid patient has been served an ADA breakfast within 30 minutes
of the morning administration of said dosage form (day 9 of the

above described study) , and/or

v—-c) a solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean % inhibition of
DPP-IV activity over 24 hours of 91.64% +/- 8.47% following
oral administration of said dosage form , on day 10 in a patient
treated with said dosage form once a day since day 1 and wherein
said patient is under fasted conditions (day 10 of the above

described study) , and/or

vi-a) a solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing a pharmacokinetic profile as
substantially depicted in figure 24, following oral
administration of said dosage form , in a patient not treated
with vildagliptin before said administration and wherein said
patient is under fasted conditions (day 1 of the above described

study) , and/or
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net hyl cel | uos rel ease polyner e, E10M 100217
Magnesi um 6 Ph. Eur., NF Tablet stearate |ubricant

waoeacal13ses ght 600 The concentrati on of HPMC El BM/WER06/022416

varied from20%to 35%to match the target rel ease

rate profile. A conbination of HPMC E10 5 (15% and
HPMC K100M (10% was al so evalyated for rel ease rate.
Tabl e 2-6 Conposition per 100ng dosage formunit for

ne)" & BASEq R LB SON AL oY A0 LE S8 Ay
Sh:alp@g/lspnn/membaﬁﬁnpw ret re/swhr:t:evet amgffntwhit @ _
%Mac@ﬁkféégi%%@egesme Qoaﬁfsgggk%f *d Qgcgy%ég Medium,

per unit nonhogr aph | ptin
Noada tdosame u@ornsmgva%@g qma@awmmwspaplf;lqw

T [ [l u 1
Tpserse gl L chong ol Mo R 02

mwléagabmmw@@%ldvd@ﬁﬁq diolr@dr PRldEasE@ ipofypalrient

1£¥é§EédNRQBESééHB.%OBQ%eEigrm dwéeTgh&Q% fﬁb@aaé§el and wherein
[ ubricant Total weight 400 WO 2006/ 135723

m%m@eem@z@m@eensgesreql e PDRabretkfiaschbtbhy Imginutes
eyglyat ed - HShNhdmi2088r 4 PIBRHIAt 8aiheheasRe bR (@) &f or the

in one |ayer, and an 150ng MR as the second |ayer as
SHRME iGRSTabPed ArdYs TaWIY 9% 7 Conpositi on per 200ny
dosage formunit for bi-layer tablet, contai n| n HPMC

K Pr 5ahte ‘?Efnledo\??gﬂaﬁcflinbtcloﬁ‘p%%l%mu mg

vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing a pharmacokinetic profile as
substantially depicted in figure 26, following oral
administration of said dosage form , on day 10 in a patient
treated with said dosage form once a day sirnce day 1 and wherein
said patient is under fasted conditions (day 10 of the above

described study).

Preferably the 150 mg vildagliptin sustained release solid oral
pharmaceutical dosage form comprises a hydroxypropyl
methylcellulose, preferably between 20% and 60%, between 30% and
50% or between 34% and 46% by weight on a dry weight basis of a
hydroxypropyl methylcellulose.

Preferably the 150 mg vildagliptin sustained release solid oral
pharmaceutical dosage form comprises a hydroxypropyl
methylcellulose with an apparent viscosity of 80,000 cP to
120,000 cP (nominal wvalue 100,000 cP) when present in a 1%
solution, preferably between 20% and 60%, or between 30% and 50%
or between 34% and 46% by weight on a dry weight basis of a
hydroxypropyl methylcellulose with an apparent viscosity of
80,000 cP to 120,000 cP (nominal wvalue 100,000 cP) when present

in a 1% solution.



10

15

20

Basi s nunmber/ Variant: NA Shape /size /color /inprint:
/white to off-white G obal material Conponent

w@e0epa3i7ed on Testing Function no. per unit (nBYT/US2006/022416

nmonograph First Layer (IR) 146082 vildagliptin 50
Novartis Drug Substance 103266 Mcrocrystalli 96 Ph.
Eur., NF Tablet filler ne Ce,l_l6l4I_ose, PH102 103282
Lactose, 48 Ph. Eur., NF Tablet filler anhydrous DT

. F., Di sint t, esium2
Cpobabot By B O RO IS 3y D NG 2o o
LilyarmadeR) 1 t45082s ke (8xm 1&GniNGsalkst ialﬁy [Xﬂg:hd"i}‘l.@g.@ﬁ{above
S ’ - . am - acet - rrolidine-
2%%%%2’%@0ﬁ???@?‘%ﬁfﬁ%sﬂ%ﬁ ﬁf;%gspl%aégﬁ%orhﬁergm )

[ cellu ,
EEORn B, Lo ], B8R TN SELLBRPRATRE ossc one
fpammaceysicel | dovoe, LPHIOOmMIO3282a LatiasecedBiPhl tablet

Cpnalf 190 By bt SRS P QORAL VO U
vi ¢ht D458, F, G, H, I, J, K or L.
Any of the above described 100 mg or 150 mg vildagliptin
sustained release solid oral pharmaceutical dosage form wherein;
i) the formulation is a matrix formulation containing a
pharmaceutically acceptable hydrophilic polymer which can
retard diffusion of vildagliptin,
ii) the solid oral pharmaceutical dosage form is a compressed
tablet, and optionally
iii) the elution rate of vildagliptin ét 30 minutes after

starting the test is less than 30% when conducting the Paddle
method.

“pharmaceutically acceptable hydrophilic polymer which can
retard diffusion of an active ingredient” are known in the art

e.g. Hydroxypropyl-methylcelluose.
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WD 2006/ 135723 PCT/ US2006/ 022416 -70 The anount of
vildagliptin DS and HPMC K100M were varied in each

wo ag0en337e3 provi de a suitabl e rel ease rate prof PCEUSH06/022416
.exanple, . . the DS was varied from25ng to 50ng

(imedi ate rel ease layer) and 150ng to 175ng
(nodified rel ease | ayer). The anobunt of HPMC 5 K100M
was varied from 29%to-88% (nodified rel ease | ayer).
Anot her exploratory slow rel ease variant was the HPMC
concentration was_reduced to 30% wth and w thout

me ?asshovvnlnTabIeSZSandZQ.
Thi s change did, l t have an eff on thce di ssol ution
grof i IEE2THRGRY OSSN BPRRE REE I’-@—%’#&ﬁ%l—*ﬁgd a | ower
fl ow qualseti¥ctéd %rﬁlﬂdafﬂ&? a.rch[Prbeéhs non-rol | er
conpacted and roller conpacted materi al,
respect i vel SPPRRASR %rrpar ed to 40% HPI\/C K100M Fil mi ng

mas al s served dur.i ression
bl'Ja?ﬂcg %%peégn'pwolm ] o%q% CfBLBaC do sa%gé)s/forb/gmpecl fox
umrécw t b3 0osHBNE aProdumt inahiee pmdcaagl lfi;ow iBgizam (Figure

0 Basj s nunber/ Varijan Sh e 1 | col_ ar. ok
PR CopE A REBE Cbunt) ) whY t 81 Ro 'SP Fihi Lo QISR PEE
netrer sal e Gonp diventtuConposicviednpiest iang Byacshem impoTables 2-

ni,t . ( nmnogr.aph il PL i

G Ps2Dr b SRREaR ot T 103568 K aroeryet T 3" e T
Pltrebygths. NF Tabl et filler ne cellul ose, PH102
103282 Lactose, 58 Ph. Eur., NF Tablet filler
anhydrous DT 151580 Hydroxypropy 120 Ph. Eur., NF ,
Controlled 1I- release nmethylcelluos polynmer e K100M
104 Z-1Vagresmpoitiolper E00mg ddsagabirmi unitt foarMaeket Formulation

| doREifinisl40%d HRVIORI @GV 400 15 20 WO 2006/ 135723

PCT/US2Z0067 0224716 . .
Product name: vildagliptin Tab 100mg

Basis number/ Variant: 3768652.003
Shape /size /color /imprint: 11mm FFBE (round)/white to off-white

Global Component  Composition Testing Function

material no. per unit (mg) monograph

146082 vildagliptin 100 Novartis Drug

Substance

103266 Microcrystalline 120 Ph. Eur., NF  Tablet filler
cellulose, I
PH102

103282 Lactose, 16 Ph. Eur., NF Tabletfiller
anhydrous DT

151580 Hydroxypropyl- 160 Ph. Eur., NF Controlled
methylcelluose ’ release
K100M polymer

100217 Magnesium 4 Ph. Eur., NF Tablet
stearate lubricant

Total weight 400



-71 Table 2-9 Conposition per 150ng dosage form unit
with 30% HPMC Product nanme: vildagliptin Tab 150ng

w®awsa3ytedrber/ Variant: NA Shape /size /col or PCTPRI006/022416

5w

10

15

17.x.6.7mn oval oid/white to off-white G obal materi al
Con'ponent Con'p03|t| on Testing Function no. per unit
(my) nonograph 146082 vildagliptin 150 Novartis Drug
Substance 103266 M crocrystatdi 180 Ph. Eur., NF

Tabl et fi l'ler ne cellul ose, PH 102 103282 Lactose, 24

Nﬁm b& ¥s BIMQ&&%Q mulation
%‘ ?]lnfl% I LILOS. nn %01\1&5 & dR%%g) ealsg
=il UCNPa'T‘&E)I"é"E’aggl?%Fél? é5$'ﬂﬂr| cant Table 2-10

(Ea&msumbemvﬁeantzmﬂ‘i@w@%ge formunit for slow
r Sh@ﬁé%lﬁl@ﬁldrﬁmnﬂﬁi Tk BY A Gy HIBMEVHIEEO0 MffRuitiuC t
e ohent ' éélﬁoﬂume‘i'ésﬂf?d' ant Fynction
= Tt wupuémgaSh °
Functi on ny) rmnograpén {4608&&;%08

[iptin 200 Novar Dr ug bst an 3266
M1Q3d%gryst al l'i Mf?‘?gﬁyt"%ﬁr F1%bl et fill ? ﬁﬁ Tablet filler
cel | ul ose, PHlOZIﬁH 88 | act ose, 32 Ph. Eur.

Tablet filler a ous DT 151 80 Hydr op 32
PROSH . NE Conk3iiTeed O RPN Fabie e

r., rel

pol %/ner e Kl w@nhydrous

151580 Hydroxypropy 240 Ph. Eur.,, NF  Controlled
- release
methylcelluos polymer
e K100M

100217 Magnesium 6 Ph. Eur., NF Tablet
stearate lubricant

Total weight 600

Process
The selected manufacturing process is shown in figure 2-1.
B. Formulation and Alternative Variants

Several formulation variants were evaluated as potential
clinical service forms (CSF) in order to provide the requested
release rate profile. The term clinical service forms (CSF)
means a formulation adapted for administration to a patient.
Several types of release rate profiles were studied; in
particular a slow and fast. The profile rate was determined by
the amount and type of polymer selected and/or tablet
technology. The Market Formulation (MF) selected is a specific
slow release rate profile (see Section I.A.)particularly adapted
for a once a day dosage regimen and production of compressed
tablets. Examples of the fast release rate formulations are
shown in Tables 2-3 to 2-7 and alternate formulations with slow

release profiles are shown in Tables 2-8 to 2-10.
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100217 Magnesium 8 Ph. Eur., NF Tablet Stearate
| ubricant Total weight 800 5 Sel ection of

wo-oooauBse3 ons for the Manufacture of dinical PVEHURZNGE/E22416

The four fornulations selected for further clinical
eval uation conprised of both types of release rate
profiles (slow and fast) WO 2006/ 135723

PCT/ US2006/ 022416 -72 at two-@psage strengths (100ng
and 200ng) The batch size was 4,000 tablets (or

3TakgR-3 Pr e Conippsiaes p@ L0BAE doSk fdrifurliPlol ekl relJaE@Woﬁle
hamdﬁiaﬁgzamjﬂpMc j{uquWI ity requirenments. The slo

fo } Tt o 40503 |‘ A
oprBHE} helfer YRgRGIEGh TO by, | TOOM B shewe R —

2%@%%@6 i'i'll_%”‘j‘é_s_ &865%:90Ti n Tabl es 2-3 and 2-4.
Taphapesize /colonfimmringawbite tuoffrmhite Rat e St rengt h

PoGlabai m@tenzisi t i Cehhporeper / Gothpsitibh 01 | | TeSfingal | afunction
Numiser Sl ow 100mg 40% HPMC lgePulit (i) © 2mbnd ? 2.00

AEI460680200 2 81 Sligii#Am 40% i§ 4 Drug
3768660. 00 AEUS200200 10 3 83 Fast 100ng 20% HPMC g pstance
Tatd326@- 3 3768652vigfbcAktaliz00200 1#LO0OLVP B 88, @St Taplet filler
200ng 20% HPMC Tafd slidiode,3768660. 00 AEUS200200 KlOOL\?P

2 82 Fornul ati orPHRA2I onal e

1-103282ydr oxy- addmetdse 1- yI ami no) zgcet yl | -myEHp! Nt Nerabiet filler
(S)- 10 carboni t rdnhgdroueDTVi | dagl i ptin DS (Drug

Sutsdtamce) is hi ghydyoxypropgr sol ugbe (up tmn ERBIEENL) controlied
and so requires polyners that can act as substantia release
di f fusi on barri erseth@tel@osir amati ¢ reduction in drug polymer
di ssol ution and & Kfogeien. A once a day MR dosage form

| stO0RkEly to requidgnesiufl gnificant |evel m Hppl MFEr  Taplet

| oad for 15 ret argiégrgtedr ug di ffusion. During the lubricant
defothlopeight , t he applicant has 4pgl ected nonolithic

formulation wth Tow risk Tor dose dumpi ng,
elimnating coating technologies in favor of a matrix

fDatie2-dt i ONCorApésitioni goi 20T/ @osagd MdinR SinR orCASHAlchdRiph by
adontaiiiiiyg 20% HPMC K100LV

Product name: vildagliptin Tab 200mg
Basis number/ Variant: 3768660.002
Shape /size Icolor /imprint: /white to off-white

Global material Component  Composition Testing Functi
no. per unit (mg) monograph unction
146082 vildagliptin 200 Novartis Drug
103266 Substance
Microcrystalli 340 Ph. Eur., NF .
ne cellulose, , Tablet filler
PH102
103282 Lactose, 92 Ph. Eur., NF Tablet fi
anhydrous DT ablet filler
151580 IHydroxypropy 160 Ph. Eur., NF Controlled
methylcelluos relsass
e K100LVP polymer
100217 Magnesium 8 Ph. Eur.,, NF
' K Tablet
St
earate lubricant

Total weight 800




to retard di ffusi on pharnmacoki netic and
phar macodynam ¢ 20 studies, and regul atory acceptance
WO e@itseent s the applicant narrowed the pol yP&Tr/US2006/022416
choice to hydrophilic polymers, especially
hydr oxpropyl nethyl cellul ose (HPMC). Major and
Critical Findings During Fornul ati on Devel opnent A
critical excipient is the contBel rel ease polyner,
HPMC, as 25 the K100M grade. During the CSF

7 28000, Cominn ot Il dnes G afl v it levsspafie
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As shown in Fi gurmeh@EroBORd HPMC K100M vvagme\/gﬁj ed q‘gblet filler
i prd8¥@® the complydssymopypr ofil 20The ef fge abl
dwel | time was &inultaneously eval uated E ge'é“E ér(_)er;;':;l:d
from 40 to 80r pmmédthylesdisogiet er m ned t hat an olvmer
I mprovenent in tleeEt@vipression profile was achieved poly

uﬁiOﬁ@ﬁoI | er comdieghesiom As showd in Fi gye f d 2
7, a Fltzpatrlcks(e@‘ratesonator(r) nodel lﬁfQZ%U @E lj:)aribc::;t

th the interimpowd bl end wi thout the
a\cﬁt#% ﬁ‘M magnesi um st ear at e%rog i ncreasi ng

ciyagirnicenti-ot Ces. oASHBMmV\mmm T QUr£Sidd afbnd, 2dNeo 35% to
effect of roller acti ssol ution
ST £k S B0 BT T HOYPRPAE LGN ARd P gEon oF HEHC E10

cargzar eddtlﬂ)PMmeﬂd)loslsol@ﬁl i orasprokol evadfustke €brmt«lalase rate.
batch. It was concluded that roller conpaction did not
iTalde -6 he Compssitioh ipen 100nig ldesagkhforioubitr fogofpaetlease profile
o EAfifng %S pelgbed to a S0nm Bepex roller conpactor

using a Irnear _relatiqonshi p developed for a sonm
?’ guct name: vildagliptin Tab 10% P

Basis number/ Variant:
Shape /size /color /imprint: /white to off-white

Global material Component  Composition Testing Function
no. per unit (mg) monograph
146082 vildagliptin 100 Novartis Drug
Substance
103266 Microcrystalli 170 Ph. Eur., NF  Tablet filler
ne cellulose,
PH102
103282 Lactose, 46 Ph. Eur.,, NF  Tablet filler
anhydrous DT
Polyox 77 Controlled
release
polymer
100217 Magnesium 4 Ph. Eur., NF Tablet
Stearate lubricant

Total weight 400




30 Fitzpatrick roller conmpactor (in Ib/in units, nodel
| R520) and a 50nm Bepex ( in KN units) roller
W@ vpdsi’es . As shown in Figures 10 and 11, theCEUS®06/022416
of increasing conpaction force was studied. It was
concl uded that the process was scaleable to a WO
2006/ 135723 PCT/ US2006/ 022416 -74 Bepex roller
conpactor, and the tabl et hargdpess was not
significantly affected with increasing roller
conpacti on force (13-31KN), and roller conpactor roll
s eed (4-8 Overvi ew of Conpagsitiaqns | ncludin

CSF .
-éar/ﬁircaﬁb}sﬁoﬁee@noéogé B ATONRS ROHIRIALTBN affediate

Aéetl%ra@at i(YR) Vedn1at Sn" ofe Mayud acindr tAg1P0agaes A lthe second
vari ants were rranuf ﬁftu ed as detailed in the process

f13XRT BRaf EO"%%hdvin TP %ure 1, except variants without
roller conpaction. A batch size of up to 12 Kg was

used. Drug substance 10 from |l ots; 0223007, 0223008,

CRAA09Y ver€ontpeéitibR p&d 120081 hﬁ)%a% dTHOMMAGinid §0r bi-layer tablet
%ﬁ% Ndﬁ?hﬁf‘f{]ﬁﬁﬁfss”ﬁm of” the Processes Tested

oyt el VAL TRy 7= el Tt e 3098
d(ﬁ@i‘??“?‘i’?@ﬂ%\m&? Mend 15 pr| or to conpressi on. The
efShape /size fealonimpriok /Wials tosdhalite (r) U, nodel | R220)

r Glbbal matspiatt or abmponpaict | Gonfposition f r onTéétthg 0 Function
1000 I b/in on a powder bl eper gnib{rmghi NngndRSGrapivC,
aFgrsshagan (IR Figures 12 and 13. The data indicated

t hatogg t h i ncr easivigagdliptih er conps@ti on f orNevarti0 | ed Drug
to a decrease in tablet hardness. As shown in Fi gureubstance
140326®! | er conpadicroomystalir ces gre@t er t hah. BEuRONF| b/Tablet filler
(or 43.75 KN) phedegmessd abl ets with a conpression

profile worst th@Hiohe CSF w thout roller conpaction
orOpe&2 conpr essi @Aactoddle ef fect ofgrol | er RIDIEpAcNFON Tablet filler
tablet friabilitwnhgdredoRm in 25 Figure 14. Key

Section Criteri apxpdtdBati onal e far Final AP @&uesNF ThRisintegra
key criteria for the final process was based on the nt

di ssol ution profiMagneSumce a PK/ 2afety stRid¥EunaNF  Lubricant
conducted in viBtearsieng the 100ny, 150ngy and 200ny

t atkstt s, the fornulati on 30 contz@oni ng 40% HPMC K100M
wesecdes Lagt.(MRY! | er conpaction was added to the

priaeess to i nprove(3-he conpressii® prof il eNovstis shown Drug
in Figures 17 andHylifoxyt he di ssolution profile for  Substance
roller adamant-1-

ylamino)-
acetyll-
pyrrolidine-
2(S)-
carbonitrile

151580 Hydroxypropy 130 Ph. Eur., NF  Controlled
I release
methylcelluos polymer
e K100M

103266 Microcrystalli 120 Ph. Eur.,, NF  Tablet filler
ne cellulose,
PH102

103282 Lactose, 46 Ph. Eur., NF  Tablet filler
anhydrous DT .

100217 Magnesium 4 Ph. Eur., NF Tablet
stearate lubricant

Total weight 450




WO 2006/ 135723 PCT/ US2006/ 022416 -75 conpact ed

material did not differ fromthe CSF di ssol ution
W@e@hilB¥23 The Japanese M nistry of Health has POPUSHEd6/022416

40ngy/ kg as, . _a . daily intake linmt for HPMC KIOOM It

Is not anticipated that the daily intake [imts wll

becone a regulatory hurdle for the 5

1-[ (3- Hydr oxy-adamant - 1- yl am-mng)- acetyl ] -pyrrolidine-2

(S) carbonitrile MF. The physical properties of the

%%é@ﬂ?ulg?wrwﬂhgﬁﬂﬁpﬁrne pShaMa mibMt T@*@loﬁswgré-%a%‘i@d in each
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A 00M3Ba . 3 1@ 46 6r ot PHsHRYC I RDtdRAiA 1128 N1 Da 36 1@361 |
0.59 40% HPMC TRD-1926-79 NA 0.21 0.385/ 0.60 30%

HRMERERD- 23866 ¥&:clry000s B 75:}elQaa%-é 0.432/an0. 64k s 30%e
HPMC TE% 1926- 01 500
e ¥8s 1,

SPNEST

4F§7

0.398/, 0.5
§%49 0" 44/ 2B

8 40%
5/211: @@5/; roller

HPMC

BB TR, 926 @hodn 500 ’I[ab?nei] 205 S0 2408) BuBOGhaAGH aid not
MC TRD- 1771 43.75] 0.76 0.5 714
HOYS AR < TFbt1 751D %0560][18‘9 iy Rlb"%h{o? t AR Bt 530" HPMC

G1568B/ e@h¥BRted 28CA 4% HRMGE oAaildel, PBLOR &NAd 00 6217,

Qfo%géo Plg’rs 190mpacted and

respectively, when compared to 40% HPMC K100M. Filming was also

for both

roller compacted material,

observed during compression with 30% HPMC KI100M.

Table 2-8 Composition per 100mg dosage form unit with 30% HPMC

Product name: vildagliptin Tab 100mg
Basis number/ Variant: NA

Shape /size /color /imprint: 11mm FFBE (round)/white to off-white

Global material Component Composition Testing Function

no. per unit (mg)  monograph

146082 vildagliptin 100 Novartis Drug

Substance

103266 Microcrystalli 120 Ph. Eur., NF  Tablet filler
ne cellulose,
PH102

103282 Lactose, 58 Ph. Eur.,, NF  Tablet filler
anhydrous DT ‘

151580 Hydroxypropy 120 Ph. Eur., NF Controlled
I- release
methylcelluos polymer
e K100M

100217 Magnesium 4 Ph. Eur., NF Tablet
stearate lubricant

Total weight 400




WD 2006/ 135723 PCT/ US2006/ 022416 -76 Table 2-13
Physi cal properties of roller conpacted powder bl end

W@ Bwpasy723 Sanpl e Rol |l er Roll Speed Powder Bul kPCT/US2006/022416

Density/ Tap Conpaction (rpm Flow Density Force (Kn)
Quality (g/m) [calculated Ib/in] (Sotax) TRD 1926-
NA NA 0.38 0.38/0.576 78 40% HPMC TRD-1971- NA NA
0.33 0.38/0.66 53 40% HPMC -TRD-1971- NA NA 0. 36
0.36/0.59 55 40% HPMC TRD-1971- 13 [1500 Ib/in] 4
5B £ $98/cRfion PRCBPHEIE Tt Rk 30 2Pk 00

| _ ‘i@?"’nﬁf‘@rﬁfwﬁﬁﬁfﬁﬁﬂﬁﬁgﬁwﬁ B2 40% HPM
TResisgwimbersVarign Ay 526/ 0.714 55A 40% HPVC
TRbapgIsize /£3id /Mapiintot 7 @.6586m dValbB2whitsbB ofihbite

t glidisdl adtepialiPMC CifbbAdhl- GemPBositiolr 2070TddMrg ~VI Gilinction
PHé02 NA NA 0.64 0.29/ 0.35 Jgi-q,m@f rmdr@f_grapql

e

CORGREOU I O | nﬁ'ﬁcag,%gﬁ&ﬂncreas%@ mthep Ris 1 °W Drug

qual ity and an increase 1 n bulk density. I'S Was  g,pstance
hd3depd DY the fRlbaistiimPact!qgoforce, phhele NPl $hfiet fier
fromb5, 000 | b/i Nhe cellulose,
PH102
103282 Lactose, 24 Ph. Eur.,, NF  Tablet filler
. anhydrous DT
1561580 Hydroxypropy 180 Ph. Eur, NF  Controlled
- release
methylcelluos polymer
e K100M
100217 Magnesium 6 Ph. Eur., NF Tablet
stearate lubricant
Table 2-10 Composition per 200mg dosage form unit for slow release profile
containing 40% HPMC K100M
Product name: vildagliptin Tab 200mg
Basis number/ Variant: 3768660.003
Shape /size /color /imprint: /white to off-white
Global material Component  Composition Testing Function
no. per unit (mg) monograph
146082 vildagliptin 200 Novartis Drug
Substance
103266 Microcrystalli 240 Ph. Eur.,, NF  Tabilet filler
ne cellulose,
PH102
103282 Lactose, 32 Ph. Eur., NF  Tablet filler
anhydrous DT
1561580 Hydroxypropy 320 Ph. Eur., NF Controlled
I~ release
methylcelluos polymer
e K100M
100217 Magnesium 8 Ph. Eur., NF Tablet
Stearate lubricant
Total weight 800

Selection of Formulations for +the Manufacture of Clinical
Variants

The four formulations selected for further clinical evaluation

comprised of both types of release rate profiles (slow and fast)



5 and 10,000 Ib/in force exhibited a poor friability
of 0.6% and > 10% respectively (100ng tablets). The
wetdoeass7es rol |l er conmpaction on the sieve anal pET/5S1086/022416
shown in Figures 19 and 20. Al roller conpacted
mat eri al -was screened wusing an 18 nesh screen.
Sel ection of screen size as a neans to WO 2006/ 135723
PCT/ US2006/ 022416 -77 parti-¢lee- size control, and w ||
be further evaluated during the Lab Phase FM.
- B Ut poredd sddee dst rbalit8s 2-(140:MRy 048 S2 @M )RMaMe batch 51ze was
g(icqr %&)llon Model EI n BI ender LB Bohl e, 10L, 25L, N
q fGSmi'PE Ber @t t ﬁbﬁ?cé’F“pESﬁfﬂa%% oFaFi ez%‘&trFflclEo mee
£ | sanatoess | Bﬁﬁ@oerflr@ébQ)ﬂQaCt @éqBﬁp@ﬁent&Qm’n The slow

b| t P Ma 6 t
S ORR ST TR b FRIC AR Mo rHeYE by Tghgs 2-1 and
:EJ}ma.I Tm’eocfess fahhlelaZ:Jbﬁ kB simavarap xf mmmkﬁ@@lmm ia® shown

8]%%91 ta'é‘g“% 40% HPMC with roller conpaction
J(121 t weight', 1lmm FFBE) Sanpl e Thi ckness (mm)

r.d bi | | PC. 2.8-4.2 100 d
J‘F%f‘f??g?ﬁ- ‘)"‘“'a/"F ‘“3' I“Z%yrnm 1.5 - 1°nln9(4nin:nopsg)

1, / FP) 60 0
2?0%65 Q@%dr%ﬁ’ I %gﬁ_ar( )  EBmfostt KNRuBefO Haeh

12. 84 80 gppm < OzByriant Number

$low00 | Qg m@ﬁ@ﬁWi@m ahler2-d- 3 3§686f2. 90 mAE)S$200200
-14.8 40 rpm 0.1 500 Ib/in RC (FP) TRD 1926-01 83

QB%FE)WN%@ ?(' §k§)'\844’%5 rpm §37gséeo5&5;5'g\?00§toozoo

rpm 6.3, Not RC capping 10 WO 2006/ 135723

st/ USZI[IMBVI@ZZAED% HPMC Table 2-3  3768652.00 AEUS200200
K100LVP 1 80

Fast 200mg  20% HPMC Table 2-4 3768660.00 AEUS200200
K100LVP 2 82

Formulation Rationale

1-[ (3-Hydroxy-adamant-l-ylamino)-acetyl]~pyrrolidine-2(S) -

carbonitrile i.e. vildagliptin DS (Drug Substance) is highly
water soluble {up to 125mg/mL) and so reguires polymers that can
act as substantial diffusion barriers for a dramatic reduction
in drug dissolution and diffusion. A once a day MR dosage form
is likely to require a significant level of polymer load for
retarding drug diffusion. During the development, the applicant
has selected monolithic formulation with low risk for dose
dumping, eliminating coating technologies in favor of a matrix
formulation. After intensive studies on compatibility, ability
to retard diffusion pharmacokinetic and pharmacodynamic
studies, and regulatory acceptance requirements the applicant
narrowed the polymer choice to hydrophilic polymers, especially

hydroxpropyl methyl cellulose (HPMC).
Major and Critical Findings During Formulation Development

A critical excipient is the control release polymer, HPMC, as

the K100M grade. During the CSF development, various control
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-78 Table 2-16 | PC summary for vildagliptin 150mg MR
containing 40% HPMC with roller conpaction (600ng

WO awbass7eei ght, 17 x 6. 7nm oval oi d) Sanpl e Thi BRITESH06/022416

(m) Hardness (Kp) %riability I1PC 2.8-4.2nm (100

drops) TRD-1926-78 40 rpm 6.5 - 6.08 40 rpm 17.5 -

25.9 40 rpm < 0.2 1,000 Ib/in RC (FP) 60 rpm 6.4 -

6.03 60 rpm 15.5 - 24.8 60 +Pptx < 0.2 80 rpm 6.6 -

6.07 80 rpm 11.2 - 24.4 80 rpm < 0.2 TRD-1771-123A
Gedeas84p8lyids ddrs evalidkedD d1pile, < orl, 000cbhpinmatROn, in

(FP) 0.25 TRD 1926-01A 6.56-5.99 40 4 -

bk e s $HR-80% Pud (S0H0M. 3908 grace,

%QKﬂldé&RSDS%QIZSJ;eei gca&(cgp;fx;o?4tm& 8P relB. Beled 4,@rche. The
in RD-1771-33
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r8spact m Aat i on was erved at
compressian forces greater than 18 KID for the 150ng
tablet. The fornulation does not appear to be dwel |
tTihee @&psewm o illgb fophsbe F8F &ermwiatiles wopfkaining 40%

‘,ﬂlglfnhglgg éé rg"r%tnhog of the 10 FM tabl et

ean Sl ze for my strength. 11. Analytical

e%&kga5h89§a€éﬁ é&ﬁ?ﬁﬁl Qﬁﬁ@r@gségﬁ'ﬁﬁgfileAand friability
aboration of Anal ytical Methods Assag@and Rel at ed

S@@Qﬂah@egmp?@yqﬁﬁﬂf¢hopr9rp@ﬁﬁﬁgs&gpﬁ a d%}kpnal studies were

QHQHEEE@&'QQ Ofprdve deod adaid QR sRERAPEE8i 04 and to avoid the
I'tptin were perforned by a gradient HPLC nethod

[%%@%OHB%W@FFlOTFhe sanple was extracted with

net hanol and diluted to target concentratio

T Gorowt A dILEEe: on PF | BN STHES e crogtagnta Lnprove
USINGord re8Y €68 € pphase: HPhKe nefm v htdblglet @edliontine was
at 210 nm 20 Dru&BReI ease Di sa t| 0 of V| é‘??{?l iptin

fFigMLEPREABRG VRLHAGTT F FPEaBP s tae ned

uInd%v[ast Qeetéfn%.tne%or%gl ¥:I aor?slmeplr%ggxﬁlgrtltedlnl I%h-le-aglogpg’esls1on profile
was achieved using roller compaction. As shown in Figures 6 and
7, a Fitzpatrick (Chilsonator®, model IR220) was evaluated with
the interim powder blend without the addition of magnesium

stearate, at increasing compaction forces.

As shown in Figures 8 and 9, the effect of roller compaction on
the dissolution profile was studied with 40% HPMC K100M and
compared to the dissolution profile of the clinical batch. It
was concluded that roller compaction did not impact the

dissolution profile.

The roller compaction process was scaled to a 50mm Bepex roller
compactor using a linear relationship developed for a 50mm
Fitzpatrick roller compactor (in lb/in units, model IR520) and a
50mm Bepex ( in KN units) roller compactor. As shown in Figures
10 and 11, the effect of increasing compaction force was

studied. It was concluded that the process was scaleable to a
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WD 2006/ 135723 PCT/ US2006/ 022416 -79 Sanpl es obt ai ned
wer e anal yzed by using an isocratic reverse phase

woiRwe1seehod [ AMG0161A( AS6105)] with UV det ect POTUS1006/022416

2010 nm Same experinmental have been done for the

150nmg and 200ng tablets. 5 B. Analytical Results
Stability Protocol The technical and clinical batches.

sl ow and fast fornul ations of/4-CSF were put on

stability and the stability was nonitored up to 12
popd:hs.rollerst abipadtprof eedhntkal trdtlefeshafdpgss was not

variants 150 ' Anre ngod
e B R e
I DERIGI) st abil| Telier spopagkow ordilt PBAST alfd Br@si i ng
intervals batch TRD 1926-078A(100ng), and

TREX 1326007 8B ASTYns [petidigio §SFHDPE L ieR cédp Stpgies
desiccant]. Storage condition Tine (nonths) 5C [24]

96€/ BOYFUIN3 ' Be, Farmulation and@ldsoRptE s} V4HpRtpel,

[12] 400/ 75%H 1.5, 3, 6 [ ] Optional testing 15

St abi Firty MesufactuapngobePdss723 PCT/ US2006/ 022416 L

L O O BN L 0 G0 L300 B e o
ghgpa d@laovéﬁ dcin& VoM Q,0 @xefx O @Qt0 pwithowt d roller
compaction. A batch size of up to 12 Kg was used. Drug substance
from lots; 0223007, 0223008, 0223009 were used for all batches

manufactured
Description and Assessment of the Processes Tested

The effect of roller compaction was evaluated with 30% and 40%
HPMC. Roller compaction was utilized to densify the powder blend
prior to compression. The effect of Fitzpatrick (Chilsonator®,
model IR220) roller compactor at compaction forces from 500 to
10,000 1lb/in on a powder blend containing 40% HPMC, are shown in

Figures 12 and 13.

The data indicated that with increasing roller compaction force,
led to a decrease in tablet hardness. As shown in Figure 14,
roller compaction forces greater than 5,000 1lb/in (or 43.75 KN)
produced tablets with a compression profile worst than the CSF

without roller compaction or pre-compression.

The effect of roller compaction on tablet friability is shown in

Figure 14.
Key Section Criteria and Rationale for Final Process

The key criteria for the final process was based on the
dissolution profile. Since a PK/safety study was conducted in
vivo using the 100mg, 150mg and 200mg tablets, the formulation
containing 40% HPMC K100M was desired. Roller compaction was
added to the process to improve the compression profile. As

shown in Figures 17 and 18, the dissolution profile for roller
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the daily intake limits will become a regulatory hurdle for the
1-[ (3-Hydroxy-adamant-l-ylamino)-acetyl]-pyrrolidine-2(S)-

carbonitrile MF.

The physical properties of the various powder blends are shown

in Tables 2-12 and 2-13.

Table 2-12 Physical properties of roller compacted powder blend (Fitzpatrick)

Sample Roller Compaction Powder Flow Quality = Bulk Density/Tap
Force (Sotax) Density
(Ib/in) [calculated KN] (g/mL)

TRD-1926-78 NA 0.38 0.38/0.576

40% HPMC

TRD-1971-563  NA 0.33 0.38/0.66

40% HPMC

TRD-1971-55  NA 0.36 0.36/ 0.59

40% HPMC

TRD-1926-79  NA 0.21 0.385/ 0.60

30% HPMC

TRD-1926-79 1,000 [8.75] 0.37 0.432/ 0.645

30% HPMC

TRD-1926-01 500 [4.37] 0.25 0.398/ 0.588

40% HPMC ' '

TRD-1926-78 1,000 [8.75] 0.49 0.448/ 0.652

40% HPMC

TRD-1926-01 1,500 [13.1] 0.53 0.448/ 0.666

40% HPMC

TRD-1771- 5,000 [43.75] 0.76 0.526/0.714

123B 40%

HPMC

TRD-1771- 10,000 [87.5] ND (not tabletable) 0.566/ 0.732

123C 40%

HPMC

Avicel PH102 NA 0.64 0.29/0.35



0O ECLEH EEEEEEEEEEEZ 0 CLO(~UUZQ
O 0000QOUUNCI O>0 Ocl ENN>> EWM
w@e)3I2M (0 O COMCOd O Il "Z30 = U) CIBCDUSD06/022416
15L O0C 0r0- 0 ¢ =CO-VIlI (u cnCoUo 't32Z
Lf) O V N MWD 2006/ 135723 PCT/ US2006/ 022416 L r ,C N
O et'" Or' NLOPpPpO .C COOrrr C rr" Ot

dNOr <n Tr N (CU ML-N6-v p' O MG MNL.

al O

Table 2-13 Physical properties of roller compacted powder blend (Bepex)

Sample Roller Roll Speed  Powder Bulk Density/Tap
Compaction (rpm) Flow Density
Force (Kn) - Quality (g/mL)
[calculated Ib/in] (Sotax)

TRD-1926- NA NA 0.38 0.38/0.576

78 40%

HPMC

TRD-1971- NA NA 0.33 0.38/0.66

53 40%

HPMC

TRD-1971- NA NA 0.36 0.36/ 0.59

55 40%

HPMC

TRD-1971- 13 [1500 Ib/in] 4 0.25 0.398/ 0.588

53C 40%

HPMC

TRD-1971- 22 [2500 Ib/in] 4 0.49 0.448/ 0.652

53A 40%

HPMC

TRD-1971- 31 [3500 Ib/in] 4 0.53 0.448/ 0.666

53B2 40%

HPMC

TRD-1971- 13 4 0.76 0.526/0.714

55A 40%

HPMC

TRD-1971- 13 6 ND (not 0.566/0.732

55B 40% tabletable)

HPMC

TRD-1971- 13 8

55C 40%

HPMC

Avicel PH102 NA NA 0.64 0.29/0.35

The use of roller compaction indicated an increase in the powder
flow quality and an increase in bulk density. This was limited
by the roller compaction force, where tablets from 5,000 lb/in
and 10,000 1lb/in force exhibited a poor friability of 0.6% and >
10%, respectively (100mg tablets).

The effect of roller compaction on the sieve analysis is shown
in Figures 19 and 20. All roller compacted material was screened

using an 18 mesh screen. Selection of screen size as a means to
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particle size control, and will be further evaluated during the

Lab Phase FMI.
Equipment Used

Table 2-14 Process equipment

Description Model

Bin Blender LB Bohle, 10L, 25L, 40L

Oscillating mill Ferwitt

Roller compactor Fitzpatrick, Chilsonator,
IR220

Roller Compactor Bepex, 50mm

Tablet Press Manesty Beta Press, 16 sta.

Statement on the Up-Scaling Potential and Robustness

of the final process

Table 2-15 IPC summary for vildagliptin 100mg MR containing 40% HPMC with
roller compaction (400mg tablet weight, 11mm FFBE)

Sample Thickness (mm) Hardness (Kp) %Friability
IPC: 2.8-4.2mm (100 drops)

TRD-1926-78 3.95-3.72 40 rpm: 11.5-13.2 40 rpm: < 0.5

1,000 Ib/in RC (FP) 60 rpom: 9.76-12.69 60 rpm: <0.5
’ 80rpm: 9.76-12.84 80 rpm: <0.5

TRD-1771-123A 4.07 - 3.68 40 rpm: 8 - 18.3 40 rpm: < 0.5

1,000 Ib/in RC (FP)

TRD-1926-01A 4.0 - 3.81 40 rpm: 9.3 -14.8 40 rpm: 0.1

500 Ib/in RC (FP)

TRD-1926-01B 4.02 - 3.66 40 rpm: 7.6 - 19.9 40 rpm: 0.1

1,500 Ib/in RC (FP) )

TRD-1771-31 413 —-3.94 40 rpm: 5.1 -7.75 40 rpm: 6.3,

Not RC capping
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TRD-1926-78 40 rpm: 6.5 - 6.08 40 rpm: 17.5-25.9 40 rpm: < 0.2

1,000 Ib/in RC (FP) 60 rpm: 6.4 - 6.03 60 rpm: 156.5-24.8 60 rpm: < 0.2
80 rpm: 6.6 — 6.07 80 rpm: 11.2 - 24.4 80 rpm: < 0.2

TRD-1771-123A 6.4 -5.84 40 rpm: 12.3-30.4 40 rpm: <
1,000 Ib/in RC (FP) 0.25
TRD-1926-01A 6.56 — 5.99 40 rpm: 14.6-30.3 40 rpm: 0.5, 1
500 Ib/in RC (FP) tablet capped
at 20Kn
TRD-1926-01B 6.5-5.84 40 rpm: 13.9-32 40 rpm: 0.25
1,500 Ib/in RC (FP)
TRD-1771-33 6.59 - 5.97 40 rpm: 18.3~-27.2  40rpm: 0.6,
Not RC lamination at
20Kn

Roller compaction improved bulk powder flow and compression
profile without the use of pre-compression. The acceptable
hardness range was 10 to 13Kp and 11 to 25Kp for the 100mg and
150mg tablets, respectively. Lamination was observed at
compression forces greater than 18 KN for the 150mg tablet. The
formulation does not appear to be dwell time sensitive. The lab
phase FMI activities will start pending the confirmation of the

FMI tablet shape and size for the 100mg strength.

II. Analytical Investigations for Stress Tests of Variants

A, Elaboration of Analytical Methods
Assay and Related Substances

The assay of vildagliptin and the quantitation of
degradation products of vildagliptin were performed by a
gradient HPLC method [AM54001B(AS6105)]. The sample was
extracted with methanol and diluted to target concentration
using 10:90 methanol/acetonitrile and then chromatographed using
a reverse phase HPLC method with UV detection at 210 nm.

Drug Release

Dissolution of vildagliptin from six 100mg vildagliptin tablets

was determined under the test conditions elaborated in Table 3-1
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$ampley MPEINEY wegeQ analyggd by using an -isocratic reverse
phase HPLC method [AM50161A(AS6105)] with UV detection at 2010

nm. Same experimental have been done for the 150mg and 200mg
tablets.
B. Analytical Results

Stability Protocol

The technical and clinical batches. slow and fast formulations of
CSF were put on stability and the stability was monitored up to
12 months. The stability of technical batches of MF variants,
100mg and 150mg is currently ongoing as shown in the protocol,
Table 3-2.

Table 3-2 Drug product stability — storage conditions ahd testing intervals batch
TRD-1926-078A(100mg), and TRD-1926-078B (150mg); [packaging: HDPE, CR cap, 1g

desiccant].

Storage condition ‘ Time (months)
5°C [24]
25°C/60%RH 3,6,9, 12,24
30°C/65%RH [3], [61, [9], [12]
40°C/75%RH : 1.5,3,6

[ ] Optional testing

Stability Results
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Specificatidns
Tentative analytical specifications were laid down in

specifications during early development of vildagliptin 25mg,
50mg and 100mg tablets [AS6105B].

III. Conclusions

A Clinical Service Form (CSF) was developed to provide a “slow”
release profile containing 40% HPMC K100M as the controlled
release polymer. A direct compression powder blend was developed
for the 100mg and 150mg strengths. It was determined that the
use of roller compaction improved the compression profile and
bulk powder flow of the CSF. Roller compaction exhibits a
dissolution profile similar to the CSF (which was tested in vivo
in humans). The formuiation does not appear to be effected by

roller compaction roll speed, or dwell time on compression.

For the CSF 100mg, 150mg and 200mg strengths, the stability data
are available up to 12 months at 25°C/60%RH and 30°60%RH. The
appearance, assay, purity and dissolution data were found to
within specification limits after 12 months at 30°C/60%RH. These
data support a 24 month re-test period with specification “do
not store above 25°C” for 100mg, 150mg and 200mg modified
release tablets. The composition of wvildagliptin 150mg modified
release tablets is bracketed by 100mg and 200mg strengths.
Therefore, the stability of 150mg tablets i1s expected to be same
as 100mg and 200mg strengths. Thus a re-test period similar to
that of 100 and 200mg strengths is applied for 150mg tablets.
The stability profile of 100mg and 150mg tablets manufactured by
roller compaction after 6W, 40°C/75%RH was found to be
comparable to that of CSF formulations. Thus, the stability does
not appear to be affected by the inclusion of roller compaction

step in the manufacturing process.

The roller compacted formulation containing 40% or 30% HPMC

K100M has been selected.

Preferred formulations are described in the below table:
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100 150
Component mg/ unit | % mg/ unit %
Vildagliptin 100 25.0 | 150 25.0
Microcrystalline 120 30.0 {180 30.0
cellulose, PH102
Lactose, anhydrous DT | 16 4.0 24 4.0
Hydroxypropyl- 160 40.0 | 240 40.0
methylcelluose K100M "
Magnesium stearate 4 10 |6 1.0
Total tablet weight (mg) | 400 600
KN number 3768652 6001732
Tablet diameter, shape | 11 mm, FFBE 17x6.7mm, ovaloid

The invention has been described in an illustrative manner, and
it is to be understood that the terminology which has been used
is intended to be in the nature of words of description rather

than of limitation.

Obviously, many modifications and variations of the present
invention are possible in light of the above teachings. It is,
therefore, to be understood that within +the scope of the
appended claims, the invention may be practiced otherwise than

as specifically described.
Example A : Mechanical stress (particle size distribution)

The material in the desired particle size range can be produced
from any form of LAF237 e.g. amorphous form or crystal form, 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 LAF237
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



10

15

I OVVU-+04-10
OZ Z Oco I
wa2meayseH CCO0 2 -
Z04 mN v DOoQ
Q) JC"OLOP

.1

cCll o

a) 0C 00 J O

rro-11"0 CDLO NQOO o
Cet O Il do~'"a % OYOCLI rn4) C
N VAL Vr 40. Co 0 (rar/is2006/@2416

ZzUOr cCa Q! i~~"+ N

.C 000OCOOcu0 m VO _pz O

N rrbCLEENXOCLa 0Uj~ o0 noo

batch to batch variation. In our case a peripheral speed of the

beater of about 40 - 50 m/s is used.

Pharmacokinetic and Pharmacodynamic study:

AUC
AUC,

AUCo.inf or
AUC (o0
BAPK
Cmax

CRF

CRO

Ccv

ECG
DPP-4
FMI
GLP-1
ICH

IRB
LAF237
LC-MS/MS

- LOQ

o.d.
PD
PK
p.0
QcC
SOP
SD
Tinax

ty
Vd/f

area under the concentration time curve

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

The area under the plasma concentration-time curve from time zero to infinity
[ng*hr/mL]

Bioanalytics and Pharmacokinetics section

maximum plasma concentration

case report / record form

Clinical Research Organization

Coefficient of variation

Electrocardiogram

dipeptidyl peptidase 4; dipeptidyl peptidase IV.

Final Market Image

glucagon-like peptide 1

International Council on Harmonization

Institutional Review Board

Vildagliptin ‘

Liquid chromatography-mass spectrometry/mass spectrometry

limit of quantitation

once a day

Pharmacodynamics

Pharmacokinetics

per os / by mouth / orally

Quality Control

Standard Operating Procedures

standard deviation

time to reach Cpx

elimination half-life

volume of distribution, corrected for the absolute bioavailability

Study synopsis and assessment schedule

Title of study: A randomized, open-label, three period, cross-over study to evaluate |

the pharmacokinetics, pharmacodynamics, safety, and tolerability, of two new LAF237

100mg and 150mg modified release formulations in patients with type 2 diabetes.

Objectives:

Primary objective

e To evaluate the pharmacokinetic profiles {(single and multiple dose) after oral

administration of two dosage strengths (100mg and 150mg) of a modified release

formulation of LAF237 in patients with type 2 diabetes.

e To evaluate the effect of a modified release formulation of LAF237 at two dosage

strengths (100mg and 150mg) (single and multiple dose) on DPP-IV activity.



10

15

20

25

30

a? c, EENp=m0) OQ.wNCO®0)LO a C 60 E s,
mOOXLOLOF-- a) .a co Ix LOXLOa) MF OZ>fY (mH

W@2006432X LO WO 2006/ 135723 PCT/ US2006/ 0224 1BCT/USBW6/022416

Specifications Tentative anal ytical specifications
were laid down in specifications during early
devel opnent of vildagliptin25gm, 50ng and 100ngy

tabl ets [ASGlOSB] 5 111. Conclusions A dinical
S E
ot SGHE I G VAP SBSBHGD Ak I e BhUtns e

co ruralcadhemstraﬂ@h éfa's7ed¢3(§l tg mehents\wdh typet2 disbgie®ssi on
devel oped for the 100ng and 150ny
SRAREOP TG i

deternm ned that the 10 use of roller
conffacivatate ﬂlrpraﬁeebbftehmodiﬁub redsasiedornpuiatian af Lairi@37 letifvio dosage

Do I - o
G sSPu NS H Bngiatcfeding P g B ETRRE BT By dffreBtment.
t es{ledcantpave \‘/rte pharmiacotanstic profilee of thenmbdifiéd relelsesforrolations of
app effecte rol | er ti
porar28f s posisatsndins e Sl R Bhol fin Aga breaidast.
Design; Tlﬁd)stgd)ajada sififlergerster, ealrgioimzed; hperstahbi, threg-pdaedy crossover
ge)%%@r 5t %\éfq ﬁ?,ﬁ égtapgfp%'}gpgﬁe@és %lo%t Zéﬁaﬁe?e%@%a%gle and female) are
dnreled. UEac sdlqtaet pertieipaieu imd at B8 dayt bereesipe cpdriodattirea base-line
l[im¢ts,aft e
sl i7ee ShreRgERTA pllioot ey V83 S Pidhout poriods and
adudy@ompletish evauatimve 25C' for 100ng, 150ngy and 200rTg

di fied releas I
SPbRag A RomR3A0 TR /Pldund ShsbRRa bhiRe droups under wiliam's
besigtket ed by 100ng and 200rrg strengt hs. Therefore,
a5 1007y oHUGRG L1 EROBHa - Pagg 2 C ], © IS
similar lte25 hat—pbi 20 > are—200 7 3 enert
appl i ed J]H rg—t-abl et;B S Hy—F
100ny ahd—lsaﬂg—t-a et s AeAuf-acturedby—+oHe
COrﬁSﬁ%tmeé‘ﬁAafter 6W 40C/ 759%H was found to be
Cormab%?Hemo?né baE2®f MRSBD! Qhgiladké ons. Thus, the

stability does not appear to be affected by the
i nod uBeEH3d0: 1AM FAESHOME; PBnfor 8 days

e Day 11-17: Wash out
e Treatment B:
e Day 1: 150mg LAF237 MR OD, single dose
e Days 3-10: 150mg LAF237 MR OD, for 8 days
e Day 11-17: Wash out
e Treatment C:
e Day1: 50n:1g LAF237 BID, two doses
o Days 3-10: 50mg LAF237 BID, for 8 days
o Day 11-17: Wash out
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Patients receiving metformin therapy are required to stop taking metformin for at least
21 days prior to dosing on Day 1. On the evening of Day -1, patients who satisfy all
inclusion/exclusion criteria at screening (Days -28 to -2) enter the study center for
verification of inclusion/exclusion critéria, baseline evaluations and subsequent
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conpacted fornul ati on contai ning 40% or 30% HPMC
wWK1@0NBi125 been sel ected. Preferred fornmul ati oPCT/E8M06/022416

described in the bel ow table: W 2006/ 135723

PCT/ US2006/ 022416 -99 100 150 Conponent ng/ unit %

ng/ unit % Vildagliptin 106-12B-0 150 25.0

M crocrystalline 120 30.0 180 30.0 «cellul ose, PH102

Haﬁ&&tﬁ&gtlorﬁm &‘Hﬁre@%e&@erﬂ:e@ P4tidnt rertiiel X idI@RYiF the morning
~160 40.0 | cel | uose K100M Magnesi um

ftRay 48 mafieféh%f'fft@PSﬂQitLé\F P45 HYenkei ght (rrg) 400 600
KN nunber 3768652 6001732 Tabl et di aneter, I;-l'%
DA P! SopRgTeReTt SOHPL RFIEHS TEoRNS B dretideSe BECARZST following

S &er Nk fash ofN0-1D hiGis! Thé W EoritiBiE & fasBfdel 5 Holird Sost-Bode Patients
understood that the term nal o

318 CaRaRFOTaTD InsoSle Ao VY S BN TS GRAR23! Wit study drug

rﬂéélﬁéﬁdht 'u‘i’sﬂrdcﬁér’@bn Hoatd @fimirigiét QAPOQE h&m&XuLiriayg sth¥ , out-patient
fications_and variations of the present .

’i"‘?ﬁf@ﬁf‘ QﬁYSéPéyﬁJéé%T)tﬂrQ 3 #e3ng Vo t he above

{;\ﬁﬁacﬁ}%qgﬂée&éﬁ@%ﬁl}l%ﬁge& & ee?r{%egl%g %:SJ %{Sﬁ?{gg) tanpe administered
d)ﬁ?:‘éedﬁlly%féfa)’orbﬁ(f@s‘t@ﬁ’bl tﬁédSOﬂ’@EAF\Eﬁelstib&ﬁlnISWed twice daily, once

f 1y d
Sl oieure AT A @ AT ST 1 DU st 5 SRPL By dhe prtients for al
from

hdiedslacildsegodesrti cl e si ze range can be produced
any form of LAF237 e.g. anorphous formor crystal

Patigmts PaturnTRC fNkigabn Sthe @férninghoB Day e $er pr@rddse pharmacokmetlc

rredl at e %\3}69 %gﬂag%@g%@ﬁ%g‘{ CO”@;{ eg '%ﬂéllqtﬂaorlor to the Day 8

memmgw@dseoaff LofF2Bhene r@hamcuqmua&dmum mcﬁﬂrngLo%mﬂZ (48 h after

B o RS oY Bl HRRRATH P Sy Byt witin a0
iRt dheviriominl Bd<ersfmiaF287.nd of beaters, screens,

liners or with pin plates. For our process preferably
Iﬂeali tlm@:bn il Idlomivilléh\ dalsbe ﬁﬁettyeénfemdd amekibstZﬁesser\mlnwdhm 30
Te%eptrg?la ays P od 18 Wi en pa?ents fast for 5 hours

after dosing. Lunch, dinner and a snack are served 5, 10 and 12 hours post-dose,

Q)gw qqfetﬁe mornlng dose

respectively.
Screening Periods One, Two, and Three
Days -28 1o -2 ?ay “Days 12 |Days 3-8 Day 9 Day 10-11 ?733'3 12-
24 hr
48 hr . 48 hr
. Day 3: Sampling, .
Sampling . Sampling
Patients under fasted géasli’tnOf multiple e%%kfast under fasted [W/0
receiving B/L |conditions 9 eved | |conditions
metformin serve (Not
required to stop Days 5 and 8: required
therapy on Day PK profile [Pre-dose PK PK profiling |PK profiling |after
-21 sampling Period 3)
. DPP-IV
DPP-IV S:t{jn‘:’géyogft profiling ___|DPP-IV
profile Domiciled Glucose profiling
profiling
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bet ween 20 and 100 m's (as peripheral speed) to adapt
to any WO 2006/ 135723 PCT/ US2006/ 022416 -100 batch to

whadoeh3azas i ati on. I n our case a peripheral spekrdI/ob200é1e22416

beater of about 40 - 50 m's is used. Pharmacokinetic
and Pharmacodynam ¢ study: AUC area under the
concentration tinme curve AUCAO3-The area under the

pl asma concentration-tinme curve fromtime zero to the

Namber 8fsubjeéisa 7o ishiz iditile 2 diaBeteBr(ald ardemale) . f

or The area under the plasnma concentration-tine curve

Criematformclesionf o infinity AUC (o w [ng*hr/nl] BAPK
Bi oanal yti ¢s and Phar macoki neti cs section Cmax .
tadiak AN JeRRec rekTEToRAIERY CHETGEIX SPEIBoPY Ueinge dapile-barrier

f oriatkdOoChoritizeaptidie IRRY Wd @aga! gaich@Nbetd¥en 20 and 65 years of
Coefficient of variation ECG El ectrocardi ogram DPP- 4

di F8pti dyl peptidase 4; dipeptidyl peptidase |V FM

& ph ARG btWBaes Bldfabagl ucagon- | i ke peptide 1 1CH
I nternati onal Council on Harnonization |RB

1 nSory mass indexheiesn Boaf@kgM237 Vil dagliptin
- CoMREAE nhistibl Ggglﬁé?@fo%aé@e@t%é&%ﬁoﬁ&&%ﬁ QEBS A TFBShent.
L Tmt of q 0.d

spect_r onetry uantitation o.d. once a .
dayapfentemustrae atieria sbmpleterk 3Meekmasbidub ef ¢urrent metfogsein therapy.

St Rl VB Ontort P et hor e B e e Tyl

« miatienteenusb notdzctakiGgmresctigtionedrinohresaiptioramedicafians. :

R St B DO EPELE Shd . (100200 e

as aksgaemng andhablpﬂedoﬁ{ o Bapfl. study: A randoni zed,

O BT R o BTl B Bt

t olneonghis pridryto sofeehing) ardvtHeARAiBIEnance dose may not be adjusted during
the study.

o All subjects must be able to provide written informed consent prior to participation
the study.

Criteria for exclusion:

o History of type 1 diabetes mellitus, diabetes that is a result of pancreatic injury, or
secondary forms of diabetes e.g. Cushing’s syndrome and acromegaly.

e Use of thiazolindiones in the previous 3 months.

¢ History of ketoacidosis.

» Need for insulin within the previous 3 months.

¢ Significant concomitant diseases or complications of diabetes.

e Fasting triglycerides >5.1 mmol/L (>450 mg/dL) within the past 4 weeks.

¢ Treatment with systemic steroids. ‘

e Patients with any history of gastrointestinal surgery e.g. partial bowe! resections,
partial gastric resections, etc.

Investigational drug:

LAF237 100mg MR (herein described preferred modified release MR formulation )

LAF237 150mg MR (herein described preferred modified release MR formulation)

LAF237 50mg (as described in the US provisional patent application No. 60/604274)

Duration of treatment: 46 days total study length, including washout periods.
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100ng and 150nmg nodified rel ease fornmul ations in
patients with type 2 diabetes. bjectives: 10 Primary

wobkjeasi’ee To eval uate the pharmacoki netic prpET/U8®06/022416

{single and nmultiple dose) after oral adm nistration
of two dosage strengths (100ng and 150ngy) of a

nodi fied rel ease formnulation@fy-LAF237 in patients
with type 2 diabetes. To evaluate the effect of a

nnébfnhéiﬂl( |Iﬂ%¢ 1f0@ M?{t o] ) %?ﬁ Ié’%gg%gregthn&%w? galgﬁd 8 days of

dB@BB'e Gﬁswtmnhﬁﬁﬁww Dg«% 2006/ 135723

WéM@{L%?QSO%%R @Dﬁ%ﬂl&l@&@se { trﬂ@fﬂeciryDQ)gq and 8 days of
ease or mu

dyldple dB?%ﬂre%iH\?f‘hﬁéﬂlﬂatoﬂd?ﬁw?or 7 days to patients with

el oisarone iy WS008 1 10 SIS oo

dieatment gégtingeon Bay By engt hs (100ng and 150ng) on the
ghviCrasy WasH but%eﬁ5&§5et%egﬁ$§o@tréiﬁ@ﬁt@ent To conpare

t he pharmacokinetic profiles of the nodified rel ease

formul ati ons of LAF237 at two dosage strengths when
Hssessmbhts AtfeviltdtiBs: an ADA breakfast. Design: This

tudy is a single center, random zed, open-|abel,

§ﬂ° qsEd, damographie aed adaugnsgﬁtlge assessmentsal of 27

pat d| )
o é“?’%gﬁﬂ’#é&'“&w BicAp FRRAE el R B, FBIeF) gonditons:
scrEERRNRY. prvievHat bqqef:h@@ base line periods, three

11- [gémo&rag rgg;gen&grl ods separated by two 7-day

was hout riods an a study conpl etion eval uati on.

Su b?@@togl examinatioostreening, daskinebpéndofistgdy3 t r eat ment

e W|liam s - design. Sequence

Borigiins BeeR ! ¥'1‘%eeﬁ"oa°f§emrgA BC 11BCA IIl CA

B AlthoTtesdatDregScrAen, Wéne dotinih@Dsdredriy HasdMeeD, single

. 100 LAF237 NR.OD, for 8 days Da
r?gni)@ﬁe%uﬁcre N Aseines; engepf spgy 1 150% LAF23Y

VR g aﬁlmgktmtdﬁ$@cor@&§é‘éh ImEtud oy d—é’cﬁ%_ﬁ%té}/éﬁ OD for

8 y, 1 Wash out ~Treat nent
BoreE Aot VB a1

e Study completion information: end of study

e Comments: as required

Safety and tolerability assessments

Vital signs and body measurements

e Body height: screening

» Body weight: screening, baselines, end of study

» Body temperature: screening, baselines, end of study

» Blood pressure, pulse rate: screening*, baseline*, predose and 1, 6, 12, and
24 h postdose on Days 1, 2, 8, 9, and 10; end of study (Note: measurements
are supine, or supine and after 3 min standing if indicated by an *asterisk)

» ECG evaluation: screening, baselines, end of study

¢ Hematology; Blood chemistry; Urinalysis: screening, baselines, end of study

* Adverse events; Concomitant medications/Significant non-drug therapies: from
time of first administration of study drug until end of study

Pharmacokinetic assessments
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25 Days 3-10: 50nmg LAF237 BID, for 8 days Day
11-17: Wash out Patients receiving netformn therapy

wae@onssjed red to stop taking metformn for at PEERES20020122416

days prior to dosing on Day 1. On the evening of Day
-1, patients who satisfy all inclusion/exclusion
criteria at screening (Days =-28st0 -2) enter the study
center for 30 verification of inclusion/exclusion

Gr i BRbH &olldtask |2 A

2006/ 135923 PCK’/ USZ%%O?/@%E%@%’ ﬁ%aﬁﬁgﬁ%q{ﬁnﬁz%a 'on to
oneOBPYRle 8" d&queress 0. Rat il dnRs2.5eped, 15, 8018 13, 14165,24,36, and 48
Wibbst-ddae morning of Day 3 (48 h after the first dose

of LAF237 is ?éven . On Day 1 of each treatnent
per PBPayp Rrans: @ive the first dose of LAF237

f ol 1gumpies cél!%cfé\ﬁetﬁ 2'3,' l9 ostddst o‘ﬁfDJ}p 1’?heh§5¥§ rﬁTQc?d/sg sample wil

continue to fast ours post-dose
are %?%%‘Pf&‘?@éd‘ef@@\fﬁ?ﬁérgaméleafter the Day 3 norning

Sk LS A B i s

t hevigukORaati2eatmL.t r eat nent days (Days 3 to 7) and a

dosfbia%apel@%&s Xt‘% n%g) Iﬁ’egr é‘a"ag'ﬁ’is ﬁ/r,f oy %akg&@é wilk bpyavaluated

beffor eadbyteasthestpesind. t he 50ng LAF237 is admi ni stered
b%ﬁﬁag@dir% .8289%551&,&?“6 br eakf ast and once before
oS

di nner I'ng dirary Ts kept by the patients for all
wil] bégaeasurdebdn Bayss1.rebndnot o the site on

— f d Ki
L B OO il e LSBT RO
| edsn Dags i, Qj*randrm: pre-teseDaR580.5M0178] N, d06€eg,ofo, b,@l:l?zﬁﬁs 24, 36

q@g i.Led until the norning of Day 12(
%er{d ggglaqc 7°70 dose is given). On Day 9, pati ents

ar é*SQmplﬂsoboﬂﬂctecﬂ)ﬁo P4 bakbstsdosaionthay @mhamaylﬂe@réﬁosb R@mple will

Ig,l,slggs %s&ﬁ%dﬁgz%’% I\/lg,ﬂpI times on all domciled

days are stric Br eakfast are served
of t he norni ng dose, except on days

f h
1 ﬁodlgoﬁgt[bna ﬁgg Sgae(egégplge%%rg%nh {u'éﬁ%e 1tgbes g%plasma))
hoﬁoﬂovpmstmcd'omg dosaoorres pectz5yela,( 2, 35, exn, rsg(pP@runeﬂsneal) 5.5,
O’]% 7 T\éos 5%23 -{gr@%p )}g e'ilﬁnln%go'sﬁ aﬁgapﬁa Q%V @eal) 18/25 10.75,

Sartp ‘ilh@5 g5, M2, 15818, i1dg1Sanpl4 hgpodtaiokent s Start of
|E{|§$I‘?n§tﬂ'3‘d¥"/° under fasted dosing Breakfast under
recerving B/L conditions conditions metform n

%ﬁEdS&QPtThe seaglrﬂlé' Slge s déc‘tgpn%n% %gsesd gr? g t\%o oneqs ded t-test at 5%
significance level (Chen et. al. 1997) for PK parameters. When test-reference ratio is
equal to 0.95, a sample size of 24 subjects allow at least 88% power to meet the
bioequivalence criterion, i.e., to have the 90% CI for test-reference ratio of a
bioavailability measure contained in the bioequivalence range of (0.8, 1.25) if
intrasubject CV is not greater than 0.20, or 72% power if the intra-subject CV is equal
to 0.25. The intrasubject CV values used in the sample size determination are derived
from a previous study of similar formulation {LAF237A2214) in healthy subjects in
which the largest observed intrasubject CV is around 0.20 for Cmax.

Statistical analysis:  An analysis of variance (ANOVA) are performed on log-
transformed AUC and Cmax data using the PROC MIXED SAS procedure. The
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therapy on Day PK profile Pre-dose PK PK profiling PK

profiling after -21 sanpling Period 3) Days 3-7: Qut
WORPB6NYS7RPP- | V patient Day 8: profiling DPP-1\WCPpUSioné/e22416

Domi ciled G ucose profiling profiling WO 2006/ 135723

PCT/ US2006/ 022416 -103 Nunber of subjects: 27

patients with type 2 di abetegggral e and fenal e)

Criteria for inclusion: Mle and female

%3%9%5?3%?5%?@“ ot hclu&éiﬂf e Al\}%\?é ‘ﬁ’g’g'g?ﬂ%g sne;d%%eg& subject (sequence),

mﬁreﬂe@mcttr@aimeahmth@@bmbﬁsewr@ﬁha%@nyeer@fe@ Usmgébe ESTIMATE

%tllé‘tlteﬁ‘ﬁ\enf éﬂg@ %WRE@ §A§Zbijoc%4ﬂre w&odﬁ‘a%fsar‘e%%tructed between

ween Pati1 ents nust e nal ve
e ateett ped ﬁb@.r@@rer@ﬁstreatmﬁtsm pelain e pefetweergshe estlmated mean

GRS, Sa E Q@’/oal%’é1 ld(eﬁc& ‘?r'if@h%t ?Cﬂ forek ld@as?c@'ré) l1:'etést-(P£ference

current or mn erap Pati'ents wil nmoni t

diffezenee. ﬁd\eearﬁﬂag% af themsttrrfataﬂamee@. differense awbwg/%/o Gl constitute
frathid P g@Hﬂetrf&%eQﬁs LAk g oBde éPfdrﬁhéQFheofest—reference ratio. The

non- pres t1on medi cations. Pati ents nust have a
Mstutsffgnbme@en@aum@eéabumt@d 12.2 mmol / dL (100- 240

ng/ dL) at screening and at predose on
Fatidcethesioom ot blarealpB retesasl MR G5, aishiB Bk Tappshirdibe the MR

86 2 ?ﬁ@%f@réﬁﬁéear@aﬁ? BpsstTIe LAF28PALS éHd @rméxoare compared

screeni ng) he mal nt enance dose nay not
faﬁiwaert%‘@twertwaagnerttﬁé"tbma@/ANOMA subj ect s nust be abl e
BrOVIde witten i nforned consent §r|or

Pre PP@ngaeintsrare enalyzad eing tbeisase AN@YA regdel as dgseribeg above.

bl sdntirdétratigie 1 diabetes nellitus, diabetes that is
a result of pancreatic injury, or secondaré%forms of

Qn BB b3 & 8 A4 PGy TedgAian orre 2RI EIGHUHYY Cepisgpersonnel

With bhy AZAA A YRBReh @7(5(1'@1@8@@ | 4248 at3leaP B0 SIour fabll BlIQLNects are
of ketoacidosis. Need for insulin within the previ ous

dospfb pithia, a peximamge § [ Hawt inteBitk SiPiesh Ut} b HsEusteg ot to chew the

OATRkib At @mw&lfovmt RIL The idvasizhits hisrﬂogﬂhy&eéalcm @6bjetBs douth to
mol /L (>450 rrg(/ L) within the past
lﬁa

Twstthe ﬁbe et soyswaérﬁvellgwer Siges perﬁ@:wrnerﬁ sty pifesgpgnt, subjects
Reve tPfelt dRfietly 38 the ApALIR Pt foBthe ABtY Kus. W the *kcdpBNLS Days 1

;q%\s;@g\{'};eg glgsq fé)rﬁtar?eraa:y Lsﬁsgrveg Séthr(){lr% pr)set-sdgget Iar? R%A breakfastsg served within 30
minutes of dosmg.

During Treatment C, patients receive the evening dose of 50mg LAF237 30 minutes prior to
dinner. | ‘
General study conditions and restrictions

Definition of study phases

Screening

"Screening" is defined as assessments made for 2 to 28 days prior to initiation of the study (i.e.
prior to the day of first dosing, Day 1) to determine eligibility for entry into this study.
Potentially eligible subjects whose screening examinations show any disqualifying abnormality
may have the examination repeated ONCE if the investigator wishes to enroll the subject.
Baseline

If not yet domiciled, subjects should be admitted to the study site at least 10-hours prior to
doéing in each treatment period. "Baseline" is defined as the period of a subject's continuous

presence at the study facility to 30 minutes prior to the administration of the study drug (i.e.
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LAF237 100ng MR (herein described preferred nodified

release MR fornmulation ) LAF237 150ng MR (herein
walewensisesl preferred nodified rel ease MR for nuPErL/UsIvP6/022416

LAF237 50nmg (as described in the US provisional patent

application No. 60/604274) Duration of treatnent: 46

days total study |length, incliwdi-ng washout periods. WO

2006/ 135723 PCT/ US2006/ 022416 -104 Treatnent A

HAATE BhsehifOitvMEs fblhde satohgdsSessHkns, iy RAINR i the Btuasynopsis and on

| and” 8 daé; of nultiple dose treatnent starting on

thppssgssmppsghofilst B (LAF237 150mg MR OD): Single dose

Tregfthemperivl(dly 1 and 8 days of nultiple dose
treatnment starti n

on 3. 5. Tr at ment C
Ricb vagega REHEeSHe B0 iR ie (Y 3@fmw§ﬁsta¥%$ i dbing),crug
édlﬂﬁﬁstra{hﬁl@athé'fﬁ&tdo‘éé ahlatéhsQmtiDahrs It dbsifl@Yandashapgplitable - the
peri ods bet ween above treatnents. Assessnents and

washpyaeriosthatil redase idls BllAwne FeFEgHaEHE and
BAdonsidyat i ve assessnents | nclusion/excl usion
criteria; Relevant nedical  hist 3%3// Current nedi

Ershefistudy ﬁgaluatlg@r\@gMe rp@rfoq,n@g PR e fayf|thejagt treatmentI period, prior to

ASINRGE ABMYhe SHEK QR ng Physical exanination:
screeni n%m basel i nes, end of study 15 Hepatitis
Remigiling and physisian caverags, ng Al cohol test, Drug

BARS Are dnfiNA 6 hd fldiCcente FEQMNIAG, 100R%R] Bef8S administration of study
Pregnancy test: screenin basel | nes, ind of _s

BPEGP R Gk 5 b AT SR S e PR dr ’%r'ﬁle g refum to the

Ay Rhet 6f 8- morMinf BHCP Ed# :préldyss blood 2olleBtiord ,Paﬂé}ntsadﬂd domiciled at
11. 20 Study conpletion informti end

isirirhous balore e fwa SAPRPE PR BB 20 fiys 901“5 Slfer the Day 10

ﬁg@ﬁ@&ﬁmmAFzWisaéceﬁ,b@ns and body measur enent s Body
hei ght: screeni ng 25, Body .. SCr

Prasears Pﬂ%g Phygﬁ:amd:fn gfleda)?xpegs%t ? gﬁﬁl@'xpg}t lrglln 4 1’8} %élmlrﬁ élfter dosing

oasg! ehélﬁﬁarlo@ NAl pBYsicdnughill bBla@aidbIpbe pagHr Qt alp thsetimes ®toughout the
screeni ng*, baseline*, predose and 1, 6, 12, and 24 h
tdose on Days 1, 2, 8, 9, and 10; end of study

bi‘d@é@,flﬂg&ﬁwmniégtrlar@as;upl ne, or supi ne and after 3

mn standin i ndi cat e an. *ast r|s 30 .. ECG.

B raoRent bty RS cREseny gy %%Base@fﬁdpw e gipiects is informed and
fﬁﬁ&&{e@bﬂ@ﬁoﬂ&gﬁ@?es&twgmt rg Uri nal ysis: screening,

asel i nes, end of stuy Adver se, event s;

tre NG SIS PRYRH PIREIRC BoNeIah g iniTeeosplicss oA o | fayg betore
of fdstngtunBidiferths b fis@by efalitistdy drug until end of

stud
. D}gt should be free of read meat for at least 72 hours prior to the study entry until the end

of study.

e  No alcohol for 72 hours before dosiﬂg until after the end of study evaluation.

¢ Intake of xanthine (e.g. caffeine) containing food or beverage must be discontinued 49
hours prior to dosing. Consumption of such food and beverage (i.e. coffee, tea, soda,
chocolate) is not permitted at any time while the subjects are domiciled. If a deviation
occurs during the domiciled period, it must be noted on the Comments CRF page.

On all domiciled days, except Days 1 and 10, patients receive the study drug 30 minutes prior

to an ADA breakfast and an overnight fast of 10 hours. On Day 1 and 10, no breakfast is

served.

During Treatment C, patients also receive the evening dose of study drug 30 minutes prior to

dinner. The tested drug should be administered with 240 mL (8 fl oz) of water. No fluid intake
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Phar macoki neti ¢ assessments WD 2006/ 135723
PCT/ US2006/ 022416 -105 Bl ood collection (2 nL bl ood

w@ero6a3iTpd e, heparin tubes (plasm)): On Days BCT/B%52000022416

pre-dose, 0.5, 1, 1.5, 2, 2.5, 3, 4, 6,

8,10, 12, 14, 16, 24,36, and 48 hr post-dose On Days 5
and 8: predose. 5 *Sanples caldsected to 24 hr postdose
on Day 9. The Day 10 predose sanple will also serve

. ﬁr‘t tahe MeYiuR dbnhik the 3R & dr ﬁiah’é RBloWRfrén Qflfjbefore until 2 h after

thods: LAF237 in plasma will be determ ned

JosingOhErWisks @quegwlca{ld bayg puid inake oot dgael 0P §nL g&@g& hours during
%g(}fburs)m a(ﬁ?@dﬁ to ¥l aked At nRAE afd B &U@( o_t) will be

evaluated 10 for each treatnent perio

PyalendRTa9ade HIGeSuEATS DRRSVeA B PRIy 1) hyws post dose

1TGR R 16 Snabl B s8Reh Q2 hobh &@ldé‘s@l | ectl on (1 m_
bl ogﬂav;pﬁg? sanpl en ED'I§A t ubes (()p 4
0

Abiecpdoligy a- s{p@g@d V(glgkgma@taglmg)dlyﬁswh@ ozmmlpd @ nog-d’oi@g days. No
ther &6k 1sl£nsu%‘€ed af @ny thre McheZBnhfienRs ISubiesis sho%ﬂf@ﬂn@lﬁne the entire
| ect ed 24 post - dose on Day 9. The Da
w@a@s@é ﬂ@mﬁ}l Mwﬂshoulchb%%mé%rrw ealeric opEntszg d@ﬁé&tl?ﬂ for all subjects
ofﬁogﬂggse sanpl es on Day 9. Blood Coll ect| on (2
bI oogwper sanp sodi um fl uori de t ubes £
Yoereal H@("Mfﬁﬂ rtlmgs gRiacide, plogdsis dpwn BEFORE ] Smeéé is I?“O‘Bded
I’i)’ntaké1 of ?an(l{?ﬁee({ olgU REHeiE BbnkainiRg @)od o? bderaghs mfst Be dﬁcon&nued 48 hours

rior to evening dose and pre-dinner neal
llq’g"org gosuggg Ctpgsumpggq_n ofpyc qmzfgodsla:[ld Qeveg_ages G-9- @ffeﬁ gea fgrd soflg, chocolate)

R0t %‘mﬁfed RO Sty SRS GhileTha bibfdctsCad domBEAAIE 2SaRki6n Stcal: during the

The sampl e size is determ ned based on a two one-sided
damigilq pegipd, Somus be uqtedanitheGerpmenteyRY P%ehen et. al .
BI& rot:ﬁa &éﬁx@@f@m Sibadifisra®ed assRbemRnes ratio is

equa .95, "a_ sanpl e size of 24 subjects allow at
|"§H§‘°W8%'H§Wé‘r°rft8"?reet the bi oequi val ence criterion,

Sutfect sé1G:tBAUE tJ BE QEMERId ByOEhRIRE 't}fr&fghr aNe@ndard ir@lu@l'f)n/axclusmn
bi oavai | abi | i measur e cont ai_ned

g;tg@q & sgler éeéoxida‘ﬁ@echs(fkh(st@ st be S’Z@S‘P yVih ﬁ]e SOMES gﬂf]wélgletatwn at the

eyl SiteNOlol@ioR A 8y &rﬁ‘@ﬂ:rﬁbn%ﬂ ex€lhided 2%uBieaTont Enrbiiient into the study
intra-subject CVis equal 30 to 0.25. The intrasubject

W%é’f%‘@g SIE?§€"& cleﬁra{“ﬁé’yé%ﬁﬁﬁf"é”&l ze determination are

u&q.mg{rm@rw@w ous st udy of simlar fornul ation
ﬁgp 237A2214) in healthy, su&({r cts

o o158 sy M TFES L ek A/ 1 DB B ecord section

SR CRBU Al I-St hplibab®Nadrythk BloodtoBetibly ERF ke ¥ iphaf@eokinetics and
(ANOVA) are perfor med on | og- transfornmed AUC and Cnax

ﬁ&fraaceémgnq%um M XED SAS procedure. The WO
pRabfetdrd 23 PCT/ US2006/ 022416

The date and start time of meal consumption is recorded in the appropriate section of the CRF
for all domiciled days.

Study completion information

Information on the date the subject last took drug, the subject’s completion or discontinuation
of the study and the reason for discontinuation of the study is recorded on the Study completion

CRF page.
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-106 sources of variation included in the ANOVA nodel

are seqgquence, subject (sequence), period, and
woe@atsens, W th subject (sequence) as random PET/E61006/022416

Usi ng the ESTI MATE statenent of the PROC M XED SAS

procedure, the contrast are constructed between the

test and the reference treatmemts to obtain the

p-val ue, the estimated nmean 5 difference, an the 90%

BidHhiadBRmRtit Ak8Edsthents! ) for the | og-scale
test-reference difference. The anti-logs of the

Bloos pRllectionaAl Alop smEsiksds (kA b 15ihe JupebN SRS Gt indwelling

hsud ateed 8fa PR dL.C rreans and the 90% Cl for the
true test-reference ratio utfuts fromt

LA ¥ Fgr(ﬁqulaﬁcbe@ggl}{Athé’ﬁsanp&ﬁ; cq}]@, mk g}wgpample 1nt0 a sodium or
lﬁhlgﬁ\ﬁ@be{rﬁ%ﬂe'& bhe tﬁﬁfe%ﬁ@iﬁmn% AfGsnhdit Bhéduld. he t est

the reference are IR BID.
W“EQ\?Q@?OCAWH'R& Cmax are conpared between the two
Tin@afa RN hfer Wadhhiube 810N Rawn! BeshBEd HRARRKBY SerflfySeveral times to

anal yzed using the sanme ANOVA nodel as descri bed
inpes /e mippg gf tlerentats G @ﬁtl@\gLﬁﬁL@SAIm prolengeq sang)l%lfmltact with

tﬁQrLﬁBéilQ%pﬂéi"d]!’lgétth@ﬁb@ﬁﬁrﬁg}glﬁfﬂ@ £t §Ib§ E&ﬂ (Y. uRBurRtdBY ice or at room
center ger sonnel 15 w t wat er between 0700

tHRBErUREDUNtEA pengfugation o R thingl 5@‘11]*1‘6% Ferﬂfa%lse thaypample, pytueqng? and 5°C
BF €5 nfRIRdt %ﬂrbﬁﬁla@ly‘”@@b Fhi) ”Plfansaer]a‘llr@fuﬂab'lenﬁlﬂn\éaﬂo -a polypropylene

Subj ects nu be instructed not to chew the,

SeEE-eaR fybe And fieaze fig 7 & e0r PEIAM IR Binutehef eRpRtYgat or
A\?egyticgl ROBeH(s§ach subj ect s nouth to ensure that the
I cation was swal Unl ess perform astég(}y
At s oot AT AP IEE O P] D0R af g
Pt dPRSrhid éﬁkefsghehﬂé AEYbodkaipies Sre takbi Bthehy direct
exception of Days 1 20 _and 10 when the first meal IS
waipyRRTS or PVl capmdainsesad IpACK LY EPm eachatiepty

®@iucose: B cadlisBheifSd Blicddo Sdntpo, coMebd A0mil HeRH BBAYle fato a sodium
ﬁqatl ents receive the evening dose of 50n‘g LAF237 30

vt GaeyppRdrberabthe gmenanecifiessindhesseetniay SOehtf £ PoFYTand

166sthtbrly G4 b@ﬁb%d foz ﬁneﬁﬁd dflplablﬁzﬂ glodos8 bathyes mbm Beeﬁ%@ﬁﬁih&gat this
*Scr eeni ng"” defined as assessnents na

R} <Ot defprmyineds & projosel sawlmenf frouking e S(ampg hanﬂmgailg fagp transtr
frb&agtey of first dosing, Day 1) to determne
for entry into this_stud al |

Ligibilit P
aPP Vb 1 e s B Negp i Loy G o eduled

@fyledoiddtad fot PRI & tidRhdIYs¥s, colectTBYmNENA! shiifle into a tube
exam nation r]e;&rate ONCE if the investigator w

toptagrftegiotstiye EGy. Lrvert sphlyspyerh tmps topg VéP“ta‘HﬁPfitP? Whe. Avoid
ﬁHQh@@tséanlQ SdHtAdt Reh BdFBbkegopper. PPRRe Bk thehs ughglﬁ irfdact ®&dtnded by

10- hours prior to . dosing in each treat peri
ol panfrifuggtion JRHhipd3 %%Sﬁgefrféﬂ?csanaafn nFugﬁB]F é%‘?lﬁgbetwee“

£ARLE Y QY fhinshik BspRaXERatally 26MErpat UebhsleAsl dviallybld lﬂas%Qi toa
m nutes prior to the adm nistration of the s,tél%%1 dru

RAlyReoPYiapy sy rapanivredubscend 8e75 6677852 Pelow. Wi mu&ef

\%ﬁfpﬁhdttﬂ'@ activities include safety assessnents, as

outlined in the Study synopsis and on
For labeling and shipment instructions, see Part B, Section 9.

Data analysis
Analysis of the data will be under the direction of Novartis personnel.
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t he Assessnent schedul e. Treatnent period(s) Each
treatnent period includes the predose activities

W@ 2A06h3371280 minutes prior to dosing), drug 5 PCT/US2006/022416
adm ni stration, the postdose eval uations until
24-hours after dosing, and - if applicable - the
washout period until predose1afo-the follow ng
treatment period. End of study End of study
(Fé{ﬁérﬂﬁét'aﬂgﬁcé’lﬂcbhsﬂ%ré}?dﬁsormd on the last day of the

treatment period, prior to discharge fromthe

Samplg size detempind§ienci | i ng and physici an coverage
”Hf%t hoﬁ‘l@ §1z§fs%et%ﬁlﬂflécﬂﬁgedtdﬁ altlhB oRd- 41§84 (GERESH, §1§1{1ﬁ@4ncé Bt gChen

urs before admnistration of study drug on
emml i199briehendiV, Glrowe$C.dl Gy OUD LAy note Owlﬁnlﬁ 470 t@amaﬁl%efw
?quﬁﬁlleﬁd%tsﬁldfegvﬁﬁ RighQ- Jr&lé? cro§stougf¥ie§$rﬁt Fbar@fcbiiE, BTQ(fhﬁfn'ﬂ @5: 753-

for pre-dose bl Patients ar
Zfémf@ru Riepprappeters. ¥on te:feereﬁqsqwg %‘éﬁ%qqéalé‘? 085 ackriplesige of 24 subjects

ﬁﬂ{% B lgatsﬁg@gp&%r @Mee@ tHéHidehuiddlerd?®! Uﬁt%ruﬁi‘ 1.8l tothhR tﬁ@%% @1 for

15 norning dose of LAF237 i's received. Presence of
tetiyefbrenegratisrpl gibioavailsbiitaesswe certainedrp Hierbinsayivalence @nge of (0.8,

i, 25)%1n@a5{3@% @qus h&erdRs Hﬁg O 2@ LUr 799 BRENT 8L fidt@%ubibet CV is equal
hysi ci an“shal | be aval by pager at all other

008 sThmnttnw EVivalies g&eé evyﬂle eati4p defermipgion e dstined from a

Br&abisisklal Qf‘émHQ fgrffu'laﬁgn [I@@lf 24 VA.’Q@Q} in HeRMhQ IS BB 6Lt£ARGRMLthe largest
review, and baseline period, the subjects i's inforned

ehserved-itrasnbiedt CoFis p19ng G186y restrictions: No

BAHKYOUTd, RIR o i hl%’%ﬁfd‘écﬁﬁmfﬁréllve die4 dRAlysisal ni ng,
aerobi cs, football) for 7 days before dosjng until

Rgseantive rratislicg a9 p@w@s«} Ter, bekipngrand domograghigdepals such as age,

&z&@tﬁ HéflghE ¢thePBRladeOr at |east 72 hours prior to the
st ud enta until the end 25 of stud No al cohol

Relpvarompdied Sisioey, see vy GaRERpISarPEe ATARDSEHRIY gfteens, drg fest

ﬁfd%ﬁ&’otﬁé’@l&l‘é%{ fﬁﬁ)rmatldﬁta?é(l@stéaf xanthine (e.g. caffeine)
contai ni n&lerpgll or beverage nust be discontinued 49

merfety ipdataanabsiiS unpt i on of such food and

RB\LEHBAE whb -r60eive®@bf RBst dn6areattRBPare AR IRALIR) sadféty AR tolerability
permtted at any tinme while the subjects are

el ed. If a deviation 30 occurs during the

Cﬂmrﬁ«{dcgﬂ"@ﬁﬁlda% ahélyQiBSt be noted on the Comments CRF
domcile except Days 1 anpd 10,

On
éb\e%ﬂﬁfﬁd ?L@b‘éﬁs\?@ ’tnﬁléd%]tlﬂél? Pb?ra’gcweﬁf fate salysisi or  to

pna,ﬁ,%ow,ﬂgi@fmgb%d an overnight fast of 10 hours. On
Day 1 and 10, no breakfast is served

Theefllrute Rbamaa@ﬁlr@ﬁﬁ PAFMEISIS W B4 eiqdnfor sefrillrﬁrr]ﬁ%gn% riggy AUCos

§U@SO¥° max?t 3Q, Maet ea g or to 35 dinner. The tested
4™ b& adm i stered with 240 nL (8 fl

of
Bisflid conggniratiohgiare sKprRBCAND R Ger@ipnpe3units. All concggt)ratlons below the
Pr&g I Pﬁﬁ%ﬁﬁ;{tﬁs%ﬂ:ﬁssmgl@ﬁa aRahelddr %r@u‘éﬁ‘@n teUdddcikr@dh @a listings.

rug Intake is allowed from2 h before
Gencentrapions befovethe liggif quantittipe prgjtigated gwjrce@tsgmgﬁmﬂtqjlstlcs and for

t@@&ﬂcﬁat{oh U &akﬁ&c@ﬁlﬁetﬁfpaﬁaﬁneke%aﬁ 200 nL every 4 hours

urin
Descrlptlve statistics of pharmacokinetic parameters include mean, SD, and CV, min and max.

When a geometric mean is presented it is stated as such. A range of values is presented for
selected variables. Since tng is generally evaluated by a nonparametric method, median values
and ranges are given for this parameter.

Pharmacokinetic parameters are determined based on non-compartmental method(s) using

WinNonlin Pro.
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waki ng hours in addition to fluid taken with neals and

medi cation. During domciled days, |unch and di nner
wa@e®6ds83722d at 5 hours and 10 hours post dose, PCBHUS2006/022416

respectively, and a |arge snack is served at 12 hours

post dose. Subjects follow a standard wei ght

mai ntai ni ng diet while dom eillldgd on non-dosi ng days.

No other food is consunmed at any time during

Sanbiicd éthodSH ifdratbRinktic aAAREEE the entire
contents of the neal Meal s should be simlar in

A pealysis efotiriarre QAP ViMsae PReTmSH op dee-tipnstosme] AliCsandgfmax data

dshig Havrot MesED @,As(lj&oc\éhﬁe TRAouRBE ol fRHo InBNYasd ﬁetﬁe ANOVA
coincide, blood js drawn BEFORE the neal is provid

mesehREs TAUSASHE HPRE (Eugnee). d)smfél%ﬂé)ﬁeewfalmrhna*bieabéfewm@ as
BRG] 3R URhsd thQQSSTIﬁWTEt dtﬁéiﬁéin 48 ahoprec MefEp SAS procedure the

dosi ng Consu%tl on such foods and beverages

CBRIEEe cpmsict 'aet‘g%faéhe tesh a%msfeésrenqeé;reﬁsmﬁmhtw B Pafalue, the

Riihatbd FBanMittk@ndeNth He0D% Q:Bﬁicﬁﬁ@ iR ICIOI G thlaflogascale test—reference
devi ati on occurs during domcile period

Berprse ebheontitlpgs qﬁabﬁﬁﬁwgtema%@g@enof@némﬁﬁ%fb 6h aonsﬁtute the ratio
SFITBRERD HhanP Rl AR Sf FRlthe/ BuA BSOS Fatio. The outputs from the
I ncl usion/exclusion criteria Subject selection.is to
%@Pé%%oaﬁﬁt%hﬁ‘éaaedby checki ng through all standard

Fop Q:bﬂﬁ?érﬂ&& BKBibMaIY ity BEtwe&] MR OP he IIRAD! the @0 tréhihéntGs the MR
check nmust _be stored with the source

B curibareferenss IR B Thetlydf23 iU and; (na arg porgraredyRytween the two

Rk tsGriiHiEhE aleexel udes a subj ect from enrol | nent
into the stud 20 upless granted specific clearance

RRarmacodypals dataanglysifi ni strati on record Date and

All BBbjts WIS €onaflite Bie Hhidl S¥ithOdvaufiblé P]%?ﬁﬁ’&dyﬂa&d (1) a%agements are
adm nistration record section the CRF and - if

iggpieddnthe data apglysihe Bl ood col | ection CRF page for

Hﬂhﬂrh{&@%hmw Y&riabés phar macodynam c eval uations. 25
Fg/)g’ record The date and start tinme of neal
AYIESUCETs PRRMEEETPYRY dervedifer té?ﬁﬁ‘?%b‘f‘%“&’laﬂs%ectl on of

AV G unliarth@bifectiond irlefom ains 0 tSlabtdyaiteRpbaivation by
i nformati on Informatlon on the date the subject |ast

t odRe tpeatyiraneridal i ect ' s conpl etion or discontinuation

1§Q lﬂa{xﬁanfganm@mvmb@ reason for discontinuation of
t e st i s.recorded the, Stu conpl etion CRF
trage. “&m\ ospsEphosRIrEERCsEFIURDHBY LH9% 416 - 100-

IPRATFRA K oBeddt £ e SEfEERINE So Mlsaagvaes| tRE4lp@ithm bl are ernployed
bl o%% san&ges is taken by either direct venipuncture
g Frepce VPIERY cannula inserted in a forearm vein.

L AHAR firsF & th a6 BbsepasHd RGub Ard 3t oriAbRiisting Eeh kiRG redeplaced by
mL bl ood sanple jnto a sodiumor 5 lithium heparin

t ub sggond H’éth? PIRESUSIERYIOB i n t he assessment
SchegWbservaian Qldllﬁ’éﬂnﬁltlm QeSS %ﬁsslﬂgmg%r@a{tﬁﬁs\[ t13h HRknissing

each tube of blood s drawn, it shoul e inverted
gekalpgs awéq;tgtpteq bynherepyt of a linear regression based on its neighbors.

+ Iftwo consecutive observations are missing, then the record is completely ignored.
Statistical methods for pharmacodynamic analyses

The glucose parameters are analyzed using the same ANOVA model as described above for
statistical analysis of PK parameters.

In addition, timepoint-wise comparison of glucose concentration are performed using the same
ANOVA model as described above.

Results:



insure the mxing of tube contents (e.g.,
anti coagul ant). Avoid prol onged sanple contact with

w0 b@ensgyker stopper. Place the tube upright i nPEr/USEN6/022416
tube rack (e.g. surrounded by ice or at room 10
tenperature) until centrifugation. Wthin 15 m nutes,
centrifuge the sanple betweenq3-and 5C for 15 m nutes
at approxi mately 2500 rpm Transfer all avail abl e

B ”ﬁlﬁﬁeqlﬁ%ﬁﬁ%@*?%&" Byethareor vori punct ure.

8 ma yl IIb‘lIIU s
LAF237 i R asnma b %gp/rrL (h}5
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Al SR Mémé il aphlls - o
(0]

rea |nfrmeachpt|ent

n elt
cannul a iy gg;ted |

DAy, 1 ASinate Rese Fa RE L D1 o Sempre—orteeta
VAR Tat tﬁe09| mes ppecif ied| Oeht [L1-09 %
Sthegul8. | (Fhel cent [a@l3) it -Bsed f§'68
%al vais 18F08) acnm glucose danhl es hoe t hooht4d)
10.75 *

-8P this|20 poigt PAHce detpPrbhet,
uppfemen] g out | if¥%° the sarpl&4hand|3-fg and
- B9) N L)\ 3BV nmeaslivdhent s
edOby Nopartis,Lalforzh éry. Porléath |2.43 £
(0safpl e E@fl ectiogd3or DPP-H-8hzymat fic12
Bial ysi s, }4cbP] ect m__ bl g6tP)sanpl e} (LAl o a 1 iFes)
[ponteai (Muhgipbé assieu MeBDTAN=4AMvert gently several tines
TAoraax (e.contentk of The fube +Av0|eF5255pfol nged +

SETRle MRONL a0t , Wi t 2qh¢ Phbfess st oppeks.Prace {hest ube
lowright ifa.oack su rSunded Hy33)i ce ungib) (43)
TINI T UOBLEQN. W TI N 1D Mippies al (PR.e0IFeclina +
ceNtyly wlt b@ samﬂ7e2 Bethedos3 and BC.for 15|atoss at
H@Ipprom seby) 2500|¢Pm Trafsizr all vail abl e|plasma
O d PO PHEPY b SCTeVWwC g GI'O THgegallll T Feese +al
LG Tor Ilo%vmth 48%a ﬁingfg@ﬁ of  vlni gunct ule 30
Fomd 238 4ngo,and spidstent ifsiguctiongaosee Pal{adB,

' B v - V1" ) =
T AT T T

Dhb6r 1357 / ushonsr022415°38 F10- aT 11.80 #
Staristch & %ﬂ% 5 69

SN hsi d F(fﬂl)l ons le siz 3q$at erm gyon

bAYESt at 45@@3| gni {imance: | e%‘é*rl’8 (Chen 67et'L 3l
ER MR KRowPsC fizds (199151> A not ef? 2%arrpl ?5571
192t er ni na |Rafnr phigequli ——
BARHEr - orBePOcr oss desi dak28 3t Par fdr €8kt n, |3-38 £
BY ophdm | (8550753- E\% )%f@or‘lw ara toe|9§ Wh i 62
IBERt -refelPefide ratdo i's equdl 23(1 0 (24) samp| $(El)7e
of R OstibjfectsDaylll,0WECaAt24 easDag89® pavikrl & 0 AHEBE24
bapelgifiorallafigd’ crd trgr BAA, i.e. . to have the 90% Cl _for
test-retrerence ratio of a bioavailability neasure
refiiladsned i n the bioequival ence range of (0.8, 1.25)
5 phaimdoaigubjnect rddhlits naésgrigsidepnt AamubL@1,0227298)
power if the intra-subject CVis equal 10 to 0.25. The

I ntrasubj egbroVa vaIQ2AS ~-MRTt hipreauphegsi P-4-24h
determ natijgas.mye deri Ve from a J@nevi ous sty of
ST T orjauhat+ ap [ L 22 204] higanheabd hy | @CP
&I n whi ch t hgclrar gest (CV%) (Cvs) (CV%)
[IpDay 1 (Single Dose Fasted) (N=27) '

LAF237 2208 + 73 11.8 £ 0.3 [92.01 * 85.64 *
100 mg MR |(3) (3) 3.03 12.76




observed intrasubject CV is around 0.17 for Cnax

Background, denographic and adm nistrative data
W@r@bA133783 Descri ptive statistics are provi ded POT/US2006/022416

background and denographi c vari abl es such as age, 15

wei ght, hei ght, gender and race. Rel evant nedi cal

history, current nedical condijtizons, results of

Iaboratory screens, drug tests and any other rel evant
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B ewgl Mat i ¢ 42pHarfacokiinét cO dat .apal ysis RAlil. o1

bopl et ed S b?)ects ar e el uded i (8he phar mafakinetic .
ez 39 D a8y &5 80.92 %
e, fgoL,IIRovm 3 2(:a"’nér ﬁﬁcok ehers are pyahuat ed
ofp each tré¢etlment peri ¢&) AUCo-t, (2,25 AUC (o}@Q),

I-...' ’9 ': tlle .ul' —.-' IUIIUIU

!“ conﬁgnt m400&s9bel QW.Bhe 013 m Pg‘ g cfuantl ?n or
lﬂ (ZHre | abel d)as such i 4? e co_nce%tl’é i on
MR

- C\L

b zroe +t peat bd s+ zerm i1 sutary s%%t é%t?cs
(4:)al cul at| m)of phar rralég [ ic’ .
Nk ive..static tL( nf (19)

¢iio pasarmehers ingludePfedh,t SD, [itd e\
'mn@ngzﬁax (1)V\hen a of qgretrl c rreﬂz ?@ presen odBit is
S angE sresent el o Q
ig- M‘&h‘ﬂrdlﬂ 8§ses‘r"itﬁ‘1€,e°l)rrék‘—?§) eneral | v _eval uated
preLric pgethpd d*B al2est andjaoanges

]hl S para er har

; { fe6oki neti c}7.35
5 aneters § g determ n
eiF2ad(s) u$ 11 3§9Wn
PET W520R6/ §Z24 “111

r macoki neti‘c anal yses(

TANOGA) arel erforned op 1og-tran

Bt &g M&I Ng R&E M RED’ ﬁsop% geglmre The 7sglgr ces
¥rovari ati ofl4’ncl uded i ffihe ANOVA(2podel are
Sequence, subj ect (Sequence), period, and treatnment,
W th subject (sequence) as 5 randomeffect. Using the
ESTI MATE st atenment of the PROC M XED SAS procedure,
the contrast are constructed between the test and the
reference treatnments to obtain the p-value, the

esti mated nean difference, an the 90% confi dence
interval (Cl) for the |og-scale test-reference

di fference. The anti-logs of the estimted nean
difference and the 90% Cl constitute the ratio of
geonetric neans and the 90% Cl for the true
test-reference ratio. The outputs fromthe 10

conpari son are tabul ated. For conparison of

bi oavail ability between MR OD and IR BI D, the test
treatnment is the MR OD and the reference is IR BID.
The LAF237 AUC and Crax are conpared between the two
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treatnments within the ANOVA. Pharmacodynani ¢ dat a
analysis 15 All subjects who conplete the trial wth

weabasdske phar macodynam ¢ (PD) measurenments aPEI/US2006/022416

included in the data anal ysis. Pharnacodynami c

vari abl es Fol |l owi ng gl ucose paraneters nay be derived

for treatnent conpari son: AUElﬁﬁga under the

effect-tinme curve fromtine O to |ast avail able

observation by 20 the linear-trapezoidal rule Emax

maxi mal effect (mninmumvalue) trmax time to the first
occurrence of the maximal effect. In order not to |ose

dded fisomdsuiyckediss due to missing val ues, the

al gorithm bel ow are enployed to replace m ssing

VlaI ueSA géarnllafcetuﬁgcgir%tabQEtt t}%rhaﬁgt%e{:&% A fb%r unit
subject's record 1s nissing then ey are replace

t he. se@t@@@eofome‘em ePeousalplterthat fohlovwirfyg gngredients:
observation is mssing within a series of non-m ssing

obser v@i ons, at IfeAPPRR NREsiaRy adFdNGes-Paredsemist | verin the
by the resultcgﬁpghﬂdlyggr r egkfsis.on based on its

nei ghbors. If two consecut|ve observations are

m ssing, then the record is conpletely ignored. 30
Statistical nethods for pharmacodynanm ¢ anal yses The

gl ucose paraneters are anal yzed ugi ng the sanxe ANOVA

nodel as descri bed abo& for staffistical éhaly5|s of

PK paraneters. In additi ti mepf}i nt-w s¢ conparison

of glucose concentratio d | t he sanme

ANOVA nodel as deRg€HpEd above. 35 ReNults:

2006/ 135723 PCT/ US2006/ 022416 -112 Phar macgki neti c

results (described on figures 24, 25, x Cmax UC

a CL/Ftit (h) (ng/nm) (hng/m) (L/h) (h) Treatnent

nedi an can SPREEHD SP dan SUsBtdhHtesDA ARty lcvepd n is an
(VO (CVv9) (M¥Bge@X)rraay b (8bngbe Dese Easfs&c!}maceutlcany
(N=27) LAF237 4.00 1449 73.60 11.69 100 ng

(1.50, 205 43°8TREAT S66250 . BETI9TE. 00) (23) (2 6)

(27) ( LAF2 00 227 75. 6 .75 150 MR

(1. 50, 57 58 gé’%‘r%y%%%’. f“%ﬂiyéf:ﬁ%?uj(%f) 44 n%%s)apparent

(47) viscosity of 80,000 cP to 120,000 cP (nominal

value 100,000 cP) when present in a 1% solution;

(c) a microcrystalline cellulose; and
(d) a magnesium stearate.
2. The pharmaceutical tablet formulation of claim 1, wherein

relative to the weight of the formulation:

(a) the compound is present in an amount from 20% to 30%
by weight;

(b) the hydroxypropyl methylcellulose 1s present in an
amount from 30% to 50% by weight:;

(c) the microcrystalline cellulose 1s present in an

amount from 25% to 35% by weight; and

(d) the magnesium stearate is present in an amount from

0.1% to 3% by weight.



LAF237 1.00 2159 45.14 2.43 50 ng MR (0.50, 278
75 425 7.91 1.12 BID 4.00) (27) (20) (18) (46) Day 9
W@ Mobt133722 Dose Fed) (N=27) LAF237 2.00 1489 WGT/AS2006/022416
8.70 100 my MR (1.00, 200 64 488 29.07 3.75 QD
6.00) (32) (33) (39) (43) LAF237 2.50 2242 78.84
10.34 150 ng MR (1.00, 272 111 965 31.30 5.06 OD
6.00) (41) (43) (40) (49) LAFP37 1.00 285 91 1992
50.92 2.83 1(1.00, 461 16.51 0.62 50 ngy BI D 4.00)
?ﬁé)z 75323) p@azmaa;@zr)lcamaytantae(cwuﬁqmmletm@eoﬁasqléd)n 1 or 2,
6 6
(1. 00, h%’fgg‘g ése%gg % §§7th% %’éz%oglo%gc)he( %%? (33) (31)
(48) E?FZ%KS %%%%ﬁ§§136§régenéQn§%nlEmo%é@ B8 Mout 25% by
(2.50, 7309 917815 21.27 5.39 0D 6.00) (2_) (33) (32)
(51) LAF28®igh00 2198 44.92 3.38 50 ng MR (0. 50,
257 60.492 10.97 2.62 BID 9. 97) (23).(22) (24) (77) .
a: AUCD) i nthen MYSy oXyPRARI0. 27 i 198y} udosmgigopresent in
AUCO- 24 on 5,,BaY+ lof UbduhF28Y B3P wligBED Results: 5
Phar rracodynam c results (described on figures 21, 22,
23) E AHC2ﬁl£¥%é%yw%£1EEhé A&glﬁﬁesé 24h TDreaefentin an
(%h) (h) (%9 (% SD can SD can mean SD
( CV% j ( CVOPmeew®) of a&%utagéoi k(%l"?‘?gllgé‘tDo%% Fast ed)
(N=27) LAF237 12208 73 11.8 0 3,92 01 |85.64_ 100
my MR (@3) (B8P 3agRePIU®e SHEPBYEH 135P555ent 18 an ‘amount of
PCT/ US2006/-0224163 »pll2igBt(3) (15) LAF237 2242 70
11.9 0.3 93.43 90.04

4. The pharmaceutical tablet formulation of any of claims 1-

an

3, further comprising a lactose.

5. The pharmaceutical tablet formulation of claim 4, wherein
the lactose is present in an amount from 1% to 8% Dby

weight.

6. The pharmaceutical tablet formulation of claim 3, further

comprising a lactose in an amount of about 4% by weight.

7. The pharmaceutical tablet formulation of any of claims 1-
6, wherein the compound is 1-[2-[(5-cyanopyridin-2-
yl)amino]ethylamino]acetyl—2—cyano(S)—pyrrolidone or a

pharmaceutically acceptable salt thereof.

8. The pharmaceutical tablet formulation of any of claims 1-
6, wherein  the compound is vildagliptin or a

pharmaceutically acceptable salt thereof.

9. The pharmaceutical tablet formulation of claim 8, wherein
the compound is a crystal form of vildagliptin preferably
the crystal form “A” or a pharmaceutically acceptable salt

thereof.

10. A pharmaceutical tablet formulation, comprising per 400 mg

tablet the following ingredients:

(a) vildagliptin or a pharmaceutically acceptable salt

thereof.
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150 mg MR (3) (3) 11.91 OD) (3) (13) LAF237 92.69
80.92 50 ng MR 2225 48 11.7 0.2 2.01 9.03 BID (2)

W@ 2006123728 11} Day 9 (Multipl e Dose Fed) (N=27pCLBFR87022416

93.35 87.78 100 ng MR 2240 98 11.8 0.5 (4) (4)
4.09 16.37 OD ) (4) (19) LAF237 2270 86 11.8 0.5
94.59 90.40 150 (4) (1‘lk 3.57 17.50 OD (4)
(19) LAF237 2252 33 11. .1793.85 86.15

Fast a7 L RES PG %@1569%%1&1%%”9 t%f&ﬂ?ﬁ% of about

40 11.9 0.1 2y, 1wB6r&ir85heDhydyoxRr P8 memmellulose has

2 030, a7 o (PN TASSPGr B 40 oSy g oo e

2243 46 11(mpmipa? (v2)luel)100,9407. @B) BhE)n(Z)re(sg)ntV\Qn a 1%
2006/ 135723, RGEAUS2006/ 022416 - 114- \What is clai med
is: 1. A pharmaceutical tablet formulation conprising

per unjd QP%@Q@OE9§£Q53ﬁlnepgéliéig§g ihhenf obd. 0w G 120 mg;
ingredients: 5 (a) a conpound as an active 1ngredient,

wher ei @)t hey 16eRBONNGh has agdohRf Bt abodt01 6Ny Na%(dcm)n
N wherein R is substituted adanmantyl and n |s an

i nt egefe)f r M@ ghes Bum Wt rBhar RCgUtdeahtYor 4 mg.

11. A method of producing the pharmaceutical tablet
formulation of any of claims 1-10 which comprises
combining the ingredients in the amounts recited in such

claim.

12. A method of inhibiting dipeptidyl peptidase IV activity in
a subject comprising administering to the subject an
amount of the pharmaceutical tablet formulation of any of
claims 1-10 effective to inhibit the activity of
dipeptidyl peptidase IV in the subject.

13. The method of claim 12, wherein the subject is a human

being.

14. A method of treating a condition alleviated by dipeptidyl
peptidase IV inhibition in a subject suffering from the
condition comprising administering to the subject a
therapeutically effective dose of the pharmaceutical

tablet formulation of any of claims 1-10.

15. The method of claim 14, wherein the condition is non-

insulin-dependent diabetes mellitus.

16. The method of claim 14, wherein the condition is obesity,

arthritis, or osteoporosis.

17. The method of any of claims 14-16, wherein the subject is

a human being.

18. A method of treating a condition alleviated by dipeptidyl

peptidase IV inhibition in a subject suffering from the
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acceptable salt thereof; (b) a hydroxypropyl
nmet hyl cel ul ose with an apparent viscosity of 80,000

W@ R0b033720, 000 cP (nom nal val ue 100, 000 cP) PIENS2006/022416

present in a 1% solution; 15 (c) a mcrocrystalline

cellul ose; and (d) a magnesium stearate. 2. The

phar maceuti cal tabl et fornula{#?n of claim1, wherein
relative to the weight of th ormul ation: (a) the

compound | S, present in an anou t fr n120@6to 30% %) N a
by weFght ltké% t FERF 4P ORY pr o ﬁ g1 | (ise T@Iec
pfeSGEhet&péﬂtldwmmyntefﬂduﬁ13@96&mbdﬂf%>by wigighphagwjceutical

the m crocrystalljne cellul ose i esent n o .
anDunFaP}%ﬁ1%%5@? BVyW%?gh?E g%%”ﬁ% %dgjth% combination
nagne&uUH1steaéfdpbuticpnegeéffedtﬂme amwsenbff romandididbabetic
to 3% by we qﬁﬁ WD 2006/ 135723 PCT/ US2006/ 022416
-115 8F Fhe? %% mic8ltical tablet formulation of claim

or e rel t|ve oth g of
#8rnuﬁgflgﬁ%£?%) Fheﬁco 3§th?%r§?gsghe Fﬁg %C%nés £ human
of abeeting5% by weight; 5 (b) the hydroxypropyl
nmet hyl cel l ul ose is present in an anpount of about 40%
By . memghﬂwumeﬁeuhecmﬁct@hlq@tabrmwkauyﬂmlﬂqmp§lﬁsng per unit
prese%osa a%bréi %. E égﬁygf §9é6f5ﬁﬂ@wlﬂgtlnégghﬁéiks

t he magnesium’s I's present in an anmount  of

about %?6by 'ggﬁpo4deQ§ Qﬂa%%ﬁgggthﬁ%ke&fgﬂﬁn wherein the
fornulatlon of any of claims 1- , further conprising

a lactose. 5.cqmeoyisabaceufdE@latabl et fornul ation of
claim4, wherein the |actose is present in an anount
from1%to 8%by 15 weight. 6. Th pharnaceﬁ?ﬁcm

tabl et fornulation of clakm 3, furglher con®r|5|ng a

| act ose in an anmount of a t 4% by _wei ght_ 7. The

phar maceut i cal tablebﬁé i of Q of ains 1-
6, wherein the co hi s 1 [2 [ (5-cyapopyridin-2- 20
yl ) am no] et hyl am no] acetyl - 2-cyano(S) - pxrro

done or a

wherein R is substituted adamantyl and n is an
integer from 0 to 3; or a pharmaceutically acceptable

salt thereof; and

(b) a hydroxypropyl methylcellulose with an apparent
viscosity of 80,000 cP to 120,000 cP (nominal

value 100,000 cP) when present in a 1% solution.

21. The pharmaceutical tablet formulation of claim 20, wherein

it also contains a filler.

22. The pharmaceutical tablet formulation of claim 21, wherein

the filler is lactose.

23. The pharmaceutical tablet formulation of claim 21, wherein

the filler is microcrystalline cellulose.

24. The pharmaceutical tablet formulation of claim 20, wherein

it also contains a lubricant.

25. The pharmaceutical tablet formulation of claim 24, wherein

the lubricant is magnesium stearate.
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pharmaceutically acceptable salt thereof. 8. The
phar maceutical tablet fornulation of any of clains 1-

W@ 2006183723 n t he conpound is vildagliptin or a PCT/US2006/022416

pharmaceutically acceptable salt thereof. 25 9. The
pharmaceutical tablet fornmulation of claima8, wherein
the conpound is a crystal for_ri1 %f_ vildagliptin
preferably the crystal form ,& or a pharnaceutically

ept 0 r.maceut
1Eﬂé(;6(:rrulqei'{%i %hﬁ%gceé@lm ng tab}eﬁo@ lpmuala)iéofla%#e(?iafjﬁ“ego’ wherein
f ol | owiedgtiimgr ed:oent she(a)vevghdagqupum@r dormulation,  the

D006/ 135735 BT URol08) BoohTb 1oy Th) Thestit in an amount

hydr oxigemo g0k petifd el Welase in an anount of about
160 ny, wherein the hydroxypropyl nethylcellul ose has

&Y - app’yFéxeewavmg@@sﬁﬂtafalofta%eootpmlta@1@200@0@1@@ 20, wherein

(nO”‘Q§k %§H98x§§¥bﬂyqom%%%yfh&ﬂjRﬁ%§gnF Bré%éw@ fﬁ an amount
solution; (c) a mcrocrystalline ce ose 1 n an
amuntLiem BY; 40 @yederakiodaonn3dh mmidit byf wedbaut.

16 ng; and (e) a nmaghesium stearate in an anmount of 4
5. 14. PRAFBRFR iR Lpr BRRAG thgfe e [pdPRaceampréaing per unit

t&:@a@é £ddh folgmubati efb oft any 881 Az 1$%}Qdi’!}{t%h

conprises combining the ingredients i'n the anmounts

recited ia SUGbldééKﬂﬁﬂlnlz oA et hod rabcbibi ditiyNg acceptable
di pepti dyl E}il dase 1V activity in a subject

conpri si ng adifht st&EERg 89 Et‘rhécét&HFeng lei"fr'armunt

of the phar rracegltl cal tablet fornulation of any

claims 1190 eff S¥EFOYRTPAYNiIM YL RE Lkt 9sA t‘ﬁ}l‘iﬁ‘ % apparent
di pept i dyl pepiss@k&s]ﬁ:yl Vof n soheosuhjrecto 130, Ebe 351 hQﬂomlnal

of claim 12, vvhrel |sahurran
14. A net hod X? Hgo “gc)oﬁ”g‘l ﬁei?T%ﬁnaﬁe bg"lutlon'

d tid I h
ul  or | nit ¥ ¢ GRRE i Siiogﬁé/l%.”oh i o ot b RFLeartng

to the subject a therapeut| caIIy effectlve dose of
t he pharnmaceutical tablet fornulation of any of

%b@inﬁ.ﬁhégmaceutical tablet formulation according to claim 28,
wherein in the unit dosage form, the ratio of the weight of
vildagliptin to the weight of hydroxypropyl methylcellulose is
of 0.16 to 2.5, preferably 0.3 to 1.16 or 0.4 to 1.

30. A pharmaceutical tablet formulation according to claim 28 or

claim 29 comprising;

(a) 15-55% preferably 25-45% by weight on a dry weight
basis of a pharmaceutically acceptable filler; and

optionally

(b) 0.1-10% preferably 0.1-3% by weight on a dry weight

basis of a pharmaceutically acceptable lubricant.

31. A pharmaceutical tablet formulation according to claim 28 or

claim 29 comprising;
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25 15. The nmethod of claim 14, wherein the condition
i's non- insulin-dependent diabetes nellitus. 16. The

woreaohass7es cl aim 14, wherein the condition i s POEES1006/022416

arthritis, or osteoporosis. 17. The nethod of any of
clainms 14-16, wherein the subject is 30 a hunman
being. 18. A nmethod of treatipgoa condition alleviated
by di peptidyl peptidase IV inhibition in a subject

suff ggi Ng 16983 t Bes VIO A0Q6/ 13523 @&T&é’%&g@gégf%ﬂ&g weight

-117 condition conprising adm ni stering _ ect
t her apeut Péatty ef f e?t§ veoranduint dharheceiaiapddsut pcapptable

tabl et forgulatd one9t-88Y Hrofl 2l dBtokelOahl mi rocrystalline
conmbination._with a therapeutically effective &Ese o?

an anti-dFgpeticse 5 grdapkhrangldvdrug. 19. The net hod
of claim 18, wherein the subject is a human being.

20. APbhaPrmhckt i REETeZbEt F-drafil &Y &iiebRpOPsighperweight
unit dosageif OMaepParpicldllaet vt Aecdldaw Mbricant.

ingredients: 10 (a) a conpound as .an active

3agr ediggtrmavbet Bidl t i 1e60NMRetNdabasn aaéesraildy d4d Qlaim 28
CN N R(CH2)" N wherein Ris substituted adamantyl
SREPR T A F Y HPehetTA9%6m6 o 3; or a

phar eutjcally acceptable ,salt thereof; and (b ,

a hyg?agxy%pogé/‘l Prﬁ?%f%) Y u%%ég“vm%&h Y Hppar®nt d(ry) weight
vi scosi.tybefif80, @30 cRildadPHhtABO cPofnomd nalphav@bdEutically
100, 000 cP en.present.in a_l1%solutian. 21. The
pharnaceu?%%%ﬁkﬁgﬁﬁ Sﬁ?go?Qﬁﬁ%%ﬁ 6R Bf T 289 HieTEin

20 | | sg,comnt aj fiql ] _22. Ihe pharmaceutical . .
Canl &Pt oEoettt PhPoedtaiig Horst%, B S PIRHAREE k) Gy eiant
| act ose. P8sisThefphar mhgéueivadopydbl meéthiwranillatlbea ofith an

claim 21, o 61 . ill inS A CLOC tal l\i-ne .
ceIIquseé 5 ZE?V+EESE£E%H§Q§S(PEQIE?é%¥2¥ﬁLOOB ¢k (nominal
fornul ati BaleF 1M0aPRP 26P) Wienebnesént ginse éénsalwsica,

| ubricant . .
and optionally a filler and/or a lubricant.

33. A pharmaceutical tablet formulation according to claim 28

comprising per unit dosage form:

(a) 10-50% preferably 15-35% by weight on a dry weight
basis of vildagliptin, or a pharmaceutically

acceptable salt thereof as an active ingredient,

(b) 20-60% preferably 30-50% by weight on a ‘dry welght
basis of a hydroxypropyl methylcellulose with an
apparent viscosity of 80,000 cP to 120,000 cP (nominal

value 100,000 CP) when present in a 1% solution;
(c) a filler; and

(d) a lubricant.

34. A pharmaceutical tablet formulation according to claim 28

comprising per unit dosage form:
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25. The pharnmaceutical tablet formulation of claim 24,
wherein the lubricant is nagnesium stearate. WO

WQO®613133¥23 PCT/ US2006/ 022416 -118 26. The PCT/US2006/022416

pharmaceutical tablet fornmulation of claim20, wherein
relative to the weight of the fornulation, the

hydr oxypr opyl net hyl ceIIqusg_kp present in an anpunt
from30%to 50@6by wei ght % The phar maceuti cal

tablet for tlon 0 Mm rein e .
hydro>?ypr<§]rt§)U ﬁeﬁﬁ§|65%?ﬁ%ng§ P's §¥e§§n9£pnognE%nndﬁtwelght
front3496&@34696pbﬁth&ﬁbﬁgﬂipﬂiﬁB@bkﬂ‘42@bbyphwﬁmﬂueutlcally
28. A pharnace bl et fo nulatlon | r

Lé ]Iofe sal% e%a%# eats { ﬁteaflo}f nr%j‘?’reggegt?

uni t dosage “P6im e. g.

Ingre%!ent ||§g%f%k£$g%|betégtt8§h%el8Ft on a dry weight

phar cedti ¢ acce ereof as an
active ingreedsentf (&) hwdrpdypxepyopyletiminglteldag oyéth an

with an a%&%{ gghio%i%&o%ﬁlt&’yogf 8§00(Q)O%PC lf:)ot 92&2&0@% C(E?tomj.nal

(nom nal when’ present in a 1%

sol uti on, waauefloanQpQJ@E|owatmypneaEmtlen @nkﬁ(ﬂolatlonr

| ubricant. 29. A pharmaceutical tablet formulation
accor(@i)ng 45056k ainne8rablihef 8 h5% noy hacdaht @9sayedry weight

form theyatico of the,elQht picaMiy daghiPidi ot ofif‘fer and
wei ght of hydroxi ropyl net hyl cel ul"'ose is 20 of O.

to 2.5, preftéeap to 1.16 or 0.4 to 1. 30. A
pharnaceutlcal tablet fornulatlon according to cl aim

28 or(flcl d-th28%cHRFEPEING: ¢ o)~ 305-BEWptEferdybl § dry weight

25- 45% by pariightrof §hé¥ﬁﬁc@@t£ﬁﬁllﬁ3%%b§p@£bib lubricant.
pharmaceutically acceptable filler; and 25 optionally

(i@ lepﬂéﬁﬁdﬂéﬁE&6§b|Ya@l&t3§@fﬁhﬂﬂﬂ1@hta@ﬁoﬂdﬂﬁy to claim 28
ht, .basis of .a pharmaceutically acceptable

rd$hpg %ﬁr Wlﬁhﬁlf)ﬁﬁ%% 978l tabl et formulation
accordln c 29 co
o00 a0 2 s isaarbbsateSh 167 4 iRt s a4 OB weione

preferablyx£5s459bby weugh@l@ptandry<ME|ght basimsaafutically

one or tmo hargg eutH&a hg acgegtable fillers
C

sel ect ed fYGIPFEREDsE and m crocrys AFFFRe e reﬁlggg’

; anc&&gptléHy%b%y preferably 30-50% by weight on a dry weight
basis of a hydroxypropyl methylcellulose with an
apparent viscosity of 80,000 cP to 120,000 cP (nominal

value 100,000 cP) when present in a 1% solution;

(e) 15-55% preferably 25-45% by weight on a dry weight
basis of one or two pharmaceutically acceptable
fillers selected from lactose and microcrystalline

cellulose ; and optionally

(£) 0.1-10% preferably 0.1-3% by weight on a dry weight

basis of a pharmaceutically acceptable lubricant.

36. A pharmaceuﬁical tablet formulation according to claim 28

comprising per unit dosage form:

(a) 10-50% preferably 15-35% by weight on a dry weight
basis of vildagliptin, or a pharmaceutically

acceptable salt thereof as an active ingredient,
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5 (b) 0.1-10% preferably 0.1-3% by weight on a dry
wei ght basis of a pharnmaceutically acceptable

wo aweiaans . 32. A pharnaceutical tabl et fornmul BET/082006/022416

according to claim 28 conprising per unit dosage
form (a) 10-50% preferably 15-35% by weight on a dry
wei ght 10 basis of vildagliptjin,_ or a
pharmaceutically acceptable salt thereof as an active

t f Oo t
gngﬁs&%.ng t(éaL ﬁl f{%Biﬁ ngb%/ ggyl %r%g% IceI ngewelght
with an aFFdsenplvi scdsydqoxapr@]@yboonecﬂhyﬂoelmm eRth an
(nom _nal aéé)g\f@h{i'ev} c%sqqg/ ?%)F Pe%%nt_LanO@O lc’fg (nominal

n a er an

sol ution, option Tor "a"lubricant
33. A pharieageutPeadot eﬁﬂ eWhéorpit s@nitoanae cor cﬁqlgltttgnr
claim 28 conprising per unit dosage form (a) 10-50%

pr ef eiabl Y S1r30358ybyehghghen on @rdryeigditghasigoofasng or two

of vil daglﬁl’ﬁtrknaceﬁ}fl@alm}ar %%%Ht:élgf‘é | ye; peGePt aRl1@cted  from
salt thereof as an active ingredient, (b) 20-60%

pr ef er abl y-28G958% b e gﬁpréﬁrés"&VWl ghtelbakise of ;  and
a hydroxypsenyhaiey hyl cel lul ose with an apparent
vi scosity of 80,000 cP to 120,000 cP (nom nal 25

val uedqi00,00Q010P) pwiearpsBsent1i33 bl %sdust i an; a( @ryaweight
filler; and ,(d) a lubricant. 34. A pharnmaceut.i cal

t abl et fo%fllétPSn RITECRY " ’t‘baléiyalaﬁ\c%ta%](? lubricant.

risin dos form WD 2006/ 135723

ool o 6oarBsbatacar SEAEE TP BtMRs aR or by CiT 369 any of
bgaamisgrm@m ashdrygineicgbt fibasiks ief seilkdaghi gkbm, 186td8se and
phar ma(:eu;E £ Jlé/ ﬁgcs/gt able salt thereof as an active
ihgrediéRt? J?Jd) 26-689% pFef erabl y 30-50% by wei ght on

basi.s of A hy [ OXVpLopY L
R e araet e e o B B ayonri8s, G0 v of
cctilatltmslza BOCca®rinonynat leszttuewd 0 1A@GscP) when

present in a 1% solution; (e) 15-55% preferably 25-45%
b3o wed gmamcaudrlyahleitghlet bésimleft iganplhacnradend | tal Eyaim 38

b fi ; d ' 11:10%
G t:Lﬁ I:ﬁe flle s ?Q laé‘tg%s%ptahgnrgir%/ﬁ/ové{yésﬁgl}u}g dellulose.

preferably O. y wei on a
40) A pharmaceutical tablet formulation according to claim 39

wherein the lactose 1is present in an amount from 1 to 8%
preferably 1 to 5% by weight and microcrystalline cellulose is

present in an amount from 25 to 35% by weight

41) A pharmaceutical tablet formulation according to any of
claims 28-40 wherein 20-30% by weight on a dry weight basis of

vildagliptin is contained in the formulation.

42) A pharmaceutical tablet formulation according to any of
claims 28-41 wherein the hydroxypropyl methyl cellulose 1is
present in an amount from 34% to 46% preferably from 38% to 42%

by weight.

43) A pharmaceutical tablet formulation according to any of

claims 28-42 wherein the lubricant is magnesium stearate.
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Vi scosi t

basis of a pharmaceutically acceptable |ubricant. 35.
A pharmaceutical tablet fornulation according to claim

WQ006a83TR¥ i Si ng per unit dosage form 15 (c) 1PeB0932006/022416

preferably 15-35% by weight on a dry weight basis of
vildagliptin, or a pharmaceutically acceptable salt
thereof as an active ingredi eqathp,(d) 20-60% preferably
30-50% by weight on a dry weight basis of a

r @x I re
W PSP TR60) SR BBt iR A AERS ey of cne
:HﬂFVOQBScF%a%M$ethr@3@rnn|hheaum@$s@ﬂ&ﬁqeoﬁorme) WiB-BE¥iptin
prefeeabhy 254 S‘éfenéweaj]gﬁtooom Holght, Dasts of
one or two pharnaceutica epta Fers
s%9n§@ﬁéﬁn¢¥Qﬁnﬂm§@P§s@faﬁﬂylﬂfcﬁéér§@#tﬂ l'i ne
cellulose ; and optionally (f) O.1- 1096preferab|y
(£ 31- Bophyrimgegiicen takist Werghtatimsiagcerdang to any of the

RharBeeuti£iald Wnaesept abl@el YR CYage3forh vildagliptin
phar maceutical tablet fornul ation according to claim

26 PEBAPRT sith@ipefoumt 1odd9AgBIf oF H T80 oFaF 0 0uB0% the
RIcefrekpbhii P =32%n bYo Meight ront & g4 Wei ght  basi s of
vildagliptin, or a pharmaceutically acceptable salt

t4hEBr @Dfplﬁ&maee@lﬁidawe datgeedirebhul A0 2006/t gg?zggng per 600 mg

PC! U 063%534 -121 (b) 20- 6096prefera Iy 30-50
8F§gmk9%ﬂﬁ 1eh58i s of a hydr oxypr opyl

nethylcellu Wi t apparent viscosity of 80, 000

ch to 120, 060 P ([ﬁgnﬁﬁ‘3¥°£3€£1dﬁ@a§60 POOGTEBP) GREREYL] -

present in a pYrsalidtinen? (§ {d@rb&ﬁaé@%&@y melghto@n a a

dry wei ght basjis_of one o ceut i

accept abl e f|Pb%ﬁ%§%§ tég?iﬁyffﬁﬁ$p% nﬁ%s@ &%d tlereof in an

m crocryst al | ameurceldfubbset ; 1%nehg;opti onal |y (d)

0.1-10% preferably 0.1-3% by weight on a dry wei ght

10 basi s of(ka pmamwdce&Yprnﬁy%/mw&hgpte&ﬂuﬂdasbnmcantamount of

37) A pharnmac al l et for on acgor di

any of clalngM%gg :%ﬁgre%ﬁ tth%Q%% |§§§elec eaoxyprOPYl

froml actose @W&hyhﬂaid9¢pystah¢$newtelapnameet 38)spPosity of

phar maceuti cabo tey &lp t.8r Abh aéqd)%pa%EBﬁ‘_Pléé‘%%aﬁig%mioBf,ooo cP)

15 cl ai ns 28-37 conprising at 1 east
when present in a 1% solution;

(c) a microcrystalline cellulose in an amount of
180 mg:;

(d) a lactose in an amount of about 24 mg; and

(e) a magnesium stearate in an amount of 6 mg.

47) A pharmaceutical tablet formulation, comprising per 400 mg

tablet the following ingredients:

(a) 1-[ (3-hydroxy~adamant-1-ylamino) -acetyl] -
pyrrolidine-2(S)-carbonitrile or a
pharmaceutically acceptable salt thereof in an

amount of about 100 mg;

{b) a hydroxypropyl methylcellulose in an amount of
about 160 mg, wherein the hydroxypropyl

methylcellulose has an apparent viscosity of
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39) A pharmaceutical tablet formulation according to
claim38 wherein the filers are | actose and

wor@easi7gst al | i ne cel l ul ose. 40) A phar maceut PCHIS2006/022416

tabl et formul ation according to claim39 wherein the

| actose is present in an amount froml1l to 8% 20

preferably 1 to 5% by wei ght _and.m crocrystalline

cellulose is present in an anount from25 to 35% by

wei ght 41) A pha ceuti cal, 4t et f [

according to ?Ey6g§ g%ﬂ%i2@02g$go$%m§%%¥hg;0?§%ﬁ%k%?o’ooo cP)

wei ght on a drpenepygrerfadhsaots sdliugaghiptin is

contained in the formulation. 25 42) A pharnmaceutica

tabl et fornidlati dnmactorelisiglionanyedfulesai ip 28 4amount of

wherein the higbom%propy[ met hyl cellulose is present

in an anount from34%to 46% preferably from 38%to

42% by weight. 30 A3bs8 PhafBeRMhtCaE JiRlethe mg; and

formul ati on according to any of clains 28-42 wherein

the |ubricapd) i s; TRARRSEUDN Staa-ake:in VW 200RM138£28 ng.

PCT/ US2006/ 022416 -122 44) A pharmaceutical tabl et

fonmlati oph aecedictigal 0 apy1©f1dRe prewieds chk@akPBin  the

wherein in the unit dosage form vildagliptin s

FUESEACCI R Gt ahdiutftt of o8 2fg Ot 0 °206 g CTorctadds 28 to 47,

cprespandi g AWunt dioBdty 1@kekbs salt. 5 45) A

pharmaceutical tablet fornulation according to any of

tde  prewhonscaltdicas whetelayén thieldmni icdnsagey fof Mlaim 48

vildagliptin i§ gresent in an anqynt of 100 gﬁ 150

"53¢ 200 or THhE ™ cor t R ondF Y- HSunt 2 of JAAYRETTS  (8-9-

igivgdaktzodd)orA rplayibcetri)cabrt abt &irofiar.mul at i on,

conprising per 600 ng 10 tablet the follow ng

i159gr eli phésmadealtical multilayer tablet according to claim 48

-1 (3-hy X Ve nt-1-vyl am nQ) - - .

ég%%%ﬁpdgﬁg-ﬁP%ggggr%3%?%r?€gg§rlgﬁg% %%%ﬁﬁ%ﬁjﬁ%%ﬂﬁ%fmulatlon

adcept aghsasadt at béiboforien @ng.amdgolivdzaivoutr 153 igg;itazon)
roxypropyl nethylcellulose in an anount of

a oﬁngQBQ%%: wherei n the hydroxypropyl

npthylcellul nse.has-An aRPRALENtLLSHOST iy, Ofcox\}\lﬁPeQ&%n of a

cP'to 128,900 cP (nom nal val ue 100, 000 cP en

preseareirhlealy it formulzE108) oh aXOdcEPsSt aldinge 1 to 47.

cellul ose_ in an anmpunt of 180 n%;. .
52) A pharmaceutical tablet obtained by compression of a

pharmaceutical tablet formulation of any of the claims 1 to 47,
wherein the pharmaceutical tablet formulation is subject to

roller compaction before compression into tablet.

53) A pharmaceutical tablet according to claim 52 comprising
100 mg of wvildagliptin or a salt thereof wherein the tablet

hardness range is of between 10 to 13Kp.

54) A pharmaceutical tablet according to claim 52 comprising
150 mg of wvildagliptin or a salt thereof wherein the tablet

hardness range is of between 11 to 25Kp.

55)° A pharmaceutical tablet formulation comprising 100 mg of
vildagliptin or a salt thereof, preferably compressed in the

form of a sustained release tablet, wherein;
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(d) a lactose in an anmount of about 24 ng; and (e) a
magnesi um stearate in an anount of 6 ngy. 47) A

w@b@esrent i cal tablet fornulation, conprisi ngPERUS200022416

ng 25 tablet the followi ng ingredients: (a)

1-[ (3- hydr oxy-adamant - 1- yl am no) - acetyl ] -
pyrrolidine-2(S)-carbonitrileqoy-a pharmaceutically
acceptable salt thereof in an anount of about 100 ngy;

30 Heh)iedn Mysy Wﬂ@_@yﬂ)ré@ﬂ%llgebéw&%e 113 8Rq e of
about 160 ng, wherein the hydfoxypropyl

netiP L EP T ose TRA8289( dfp@reft S\Viiabsi ty of WD

2006/ 135723 PCT/ US2006/ 022416 -123 80,000 cP to

2055885 P i Gmchaf s vRF i rebdy ooetwasn LfieAndradie®E i n
JilUngOiptiONs e)edsdd WAGKYStRbld ne cellul ose in an
anmount of 120 ng; 5 (d) a lactose in an anount of
AT O & T 43) K pharomepUt T Cal Mt T ayert S8 et
amyunt . of . : armaceutical multilayer table
mﬁ%@?hlgw r%h&?i%%%‘?f?iacfglert PSS or nul ati on of any
of ,glains 28 to 4% o re%res}eogts one of the tabl et
Iayerac= o SoftA pharacedere’l PG 4y&r2tdmi of
adddrdinoriro icl akiedSd wieeei o kde ,further | ayer
contains a glitazone (e.g. pioglitazone or
robegheeazint) aod Akt forafemabbP)bdweear Baegeitd Gl of

%Ilghé?ypfgint @Lgl et,accor %g_r%%trt o Ig:(%'uai m 48 wherein the

furt ayer i s an 1mediate reiease formulation 15
wWhibep,CONt@iang it . i ogl i-tazon .

I oSi gvlvi tazon) ngr g%et%ﬁgﬁgﬁg?%%et&’eﬁﬁaﬁgﬁcaerﬂ%7%;1 of
Vabreylghiia Aedreyeamathrdssiroh ofurs, phar maceuti cal
tablet fornulation of any of the clains 1 to 47. 52)
A PREFFRIt it eal $Qbirefepehbindthienoitpt emsi GP%0bta

%@199@1@@%50%1&@5@&%&82n}&%&%,Of any of the

cl ai ns wherein the arnmaceuti cal tabl et

Fobathedd sl §n8UPEE PrdrRrabO) I8t LRAPAEE | A1y REkOLE
con‘gr essign into tablet. 53) A pharmaceutical tablet
LM IR o LEl B BB 8ABRF sthdourse g of

Vi Lda‘gleigpti n or a salt thereof wherein the tablet 25
RaPBNEEY Pange s’ ot HFefRERAL 1 PayeesKp2s and 968 of
vildagliptin is released after 18 hours,.

- between 95% and 100% preferably between 96% and 100% of

vildagliptin is released after 24 hours.

56) A pharmaceutical tablet formulation comprising 150 mg of
vildagliptin or a salt thereof, preferably compressed in the

form of a sustained release tablet, wherein;

- between 3.8% and 9.8% preferably between 4.8% and 8.8% of

vildagliptin is released after 0.25 hour,

- between 8.1% and 14.1% preferably between 9.1% and 13.1% of

vildagliptin is released after 0.5 hour,

- between 14.7% and 20.7% preferably between 15.7% and 19.7% of

vildagliptin is released after 1 hours,

- between 25.3% and 31.3% preferably between 26.3% and 30.3% of

vildagliptin is released after 2 hour,
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54) A pharmaceutical tablet according to claimb52
conprising 150 ng of vildagliptin or a salt thereof

wob@easiT2s he tabl et hardness range i s of bet we€nusWos/a2416

25Kp. 30 55)' A pharnmaceutical tablet fornulation
conprising 100 ng of wvildagliptin or a salt thereof,

~preferably conpressed in the_ihbgm of a sustai ned

rel ease tablet, wherein; WO 2006/ 135723

Pﬁye@%%@ﬁ%@@“a@id 21%26% px@%‘ﬁ@ﬁf’y %gl 3@@5 and 45.9% of
preferably between 11% and 15% of VI| agliptinis
relldagédrhin drs gedepsed  attegetnberr8% and 24%

preferably between 19% and 23% of Vil dagliptinis
rePi¥eanaf? ef® PrHobR: 1% Rraferabey BOWeaRd63605 and 67.1% of
wquda@abbyubelté/\@%meéée/a et 39% Rburyi l dagliptin is

rel eased after 2 hours, - between 46% and 52%

pr efeetrabhy7 betavean éi%arﬁi&é%asiy pdthdad! Fpts 4% 81.5% of
rel.eased after 4 hour, bet ween 58% and 64%

PrerapbP i hetinsencases FHFE398 oROUTD vi | dagliptinis

rel eased a - between 67% and 73%
pr&e%wssvyg%gwaﬁ RBo3 % RF 9560 RATBEG! P ptsh ang 88.5% of
rdallelagedpadi ars Gehodssd arfteet neenow 4 and 80%
preferably between 75% and 79% of vildagliptinis
relbeasedn afg 3 2AdhoUr sy pﬁk’éferbﬁly\ﬂﬁ’tw&@% aadsB6ad 93.5

I betvvee 10/ 8 vildagliptinis
re%éjg ggp 5Pt o %?ﬁs ar%dceﬁ ?% NHIT% and 97%

f er ahl 92%. an % 0 V|Ida tin
%;ﬁeg‘s%g‘aépggéxﬁﬁé%ﬁloﬁﬁa%ﬁeq %g Iatjﬁ)% and %E)Bg/ k8 clains ss
m'ref er@abl ywibetwe eror@g¥%sand EOO%y@fﬁfoxgp)rcm}}ldagheq:]tylm:eIlSulose,
f ur ) Jutical . tabl e
FRREaRE ZISGEh, 20N S 0 PRS0 2D Bhesone o
s'?laldﬁfYt tiet @t bagief ef abllydrorppessed rethiyheel Twraneof a
sust ai ned rel ease tablet, wherein; - between 3.8% and
éBSWOAp@ﬁémaﬁqslytwmet@#l@tso?@am@lzstis% @fcco:zaing to claims 55
i dagl ipticA kembel i
8 100 and 1016, péef%ag‘?y}g{%?&ggﬁg%m % and f%g%ﬁ\?% with an
PPPAAGTT pPiACT B el @as@ 4 efP 0t ABEr00Q pBt weeRinal value
1@07@@@nQPQOWK&ﬁpﬁﬁé@&ﬁplMﬁb§tT§erﬂé%iw%’a%@e%%rZ%@beetween
vi | da ptin is released after 1 hours, 30 - bet ween

78 3@73%&031 35, Beereamabidp Fecwedn 25, 39dahE 2D, 3ogley weight

basis of a hydroxypropyl methylcellulose with an apparent
viscosity of 80,000 cP to 120,000 cP (nominal value 100,000 cP)

ul
oo

o

of

when present in a 1% solution.

59) A pharmaceutical tablet formulation according to any of
claims 55 to 56 which is a pharmaceutical tablet formulation

according to any of claims 1 to 47.

60) A pharmaceutical tablet obtained by compression of a

pharmaceutical tablet formulation of any of claims 55 to 59.

6l) A pharmaceutical tablet according to claim 60 obtained by
compression of a pharmaceutical tablet formulation of any of the

claims 1 to 47 or 55 to 59, wherein the pharmaceutical tablet
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vildagliptin is released after 2 hour, WO 2006/135723
PCT/ US2006/ 022416 -125 - between 40. 9% and 46. 9%

woe@basyRd y bet ween 41. 9% and 45. 9% of  vi | dagPCpUBIV06/622416

rel eased after 6 hours, - between 62. 1% and 68. 1%
preferably between 63.1% and 67.1% of vildagliptinis
rel eased after 8 hours, 5 - bg% ween 76. 5% and 82. 5%
preferably between 77.5% and 5% of Vi | dagl i pti nis

Iea after t ween 83, 5%ad 9.
RTBIERI 67 bet wEn B o il o8 SomBReOL (ie sy Gompzession
rielteasedlatt er 12 hours, - between 88. 5% and 94. 5%
preferably between 89.5% and 93.5% of 10 vildagliptin
i&2)r elregsedmattetid8l holrlet S¢rordpharmacauatimcgld or claim 61

&%9%%&518rn?é&%&%Qﬁ?&&?&Q%ﬂ%%%ﬁ1Clal ??lLﬁgrég% wherein the

rises FoXy tﬁylge ose
praéflercabhydisetsveeng20% el Ke0%eehet vden 13896 and 50% by
\NBI ght on a dry weight basis of a hydroxypropyl
hylmehaﬁmseutzl.@alssaameﬁhapanqcteﬂ tlgdme0 or claim 61

§%¥1§5h8n1 QMﬁguﬁe 'ﬂﬁ15§: O%a§§ tﬂ@%é&f wherein the

rises roxypr opy lulose wth an
dmbéleénhavd@@&ﬁsurtaylg@flsoaib@@twpetlolhzt@ @o86reP (nomi nal
val ue 100, 000 cP) when present in a 1% solution,
friof @ abhyTRIaNtdral 208BHHE 609 1oF I REERSSHkaiHE®, direct

QQ%EQ%S@@Hgﬁibe%sa dEdn Rl Hitnp29sPASI S PhrRaceutical tablet
Vﬁydroxypropyl met hylcel | ul ose with an apparent

FEWIREYOBTOBERNO0O et FLEZBS060t e H | r‘i’6m5ﬁaF°v%§f ue
100,0"00 cP) when _present in a_1% sol ution, %‘
e ﬁaeeéfm%%érutt%ﬂe?a?Jo@rfmﬁogfﬂ%ﬁtJa%rtcﬂrm ngheEaRptdeal

ClaA1%8 28cbedfy Wol ehyi st aiphasmacestégakntabl gtthe
formul ati on 25 according to

of cl ai 1tpo
S PR BT et BUA o8 PEED e o BORP RE 5 PEB Y ot it t6F
@rdﬁéaﬁaayeuildé&ﬂﬁbabhetuf Cﬂﬁé}al ﬂbfxlﬁ)rbmflnaﬁyéﬁfadﬂiﬂﬂm salt
to 59. 61) A r ceut cal tablet accardin
Fai 80% otk it by Toset sy seireryR 506 LAY ke
pharfereply i eed dfakhet pdorimlleation d@fstaniypuafiohhien the

claims 1,to 47 or 55 to 59, wherein the pha ceuti_cal
(ST 2D 006/ 2557 33 P UEB08E) BERPERP 1Y Dgtieen 10 to 250

farmulation is subject to roller conpaction before
conpression into tablet. 62) A pharmaceutical tablet

qaﬁoﬁgbﬁgrﬁgbéﬂéﬂdQlGQaEﬂeﬂ”ﬁgrﬁhﬁgtion or a pharmaceutical
tablet according to any of claims 1 to 64, wherein the
dispersion contains particles comprising DPP-IV inhibitor
preferably vildagliptin, 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 greater than 10 pm.

67) A pharmaceutical tablet formulation or a pharmaceutical
tablet according to any of claims 1 to 66, 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 formulation is between

50 to 150 pm.



10

15

20

25

30

conprising 100 ng of vildagliptin or a salt thereof
wherein the 5 tablet hardness range is of between 10

wo 0006355723 63) A pharmaceutical tabl et accordi nBCT/0S2006/022416

claim60 or claim61 conprising 150 ng of
vildagliptin or a salt thereof wherein the tablet
hardness range is of between-i%7to 25Kp. 64) A
pharmaceutical capsule, tablet, conpressed table,

dg)eat phdhLamriessedat add %§mu9£‘@ﬂﬂl &C gngfééﬁhgh%u%lcal

pharmaceutical tablet fornulation of an

CIRLAE 4CEe HPoofo5ERY P 5Flagny h%a@ﬂna@emprt@lng at least

torll etirfiod mdratrpBuel ¢ %g@%@r maceutical tabl et
according to any of clainms 1 to 64, wherein the

Cﬂ%pﬁrph@ﬂ‘ini‘dyﬁtdba§ P L ClresmG PP IrS IoRYa DFRs A ceutical
tgg i:tor 15 preferablfl vildagliptin, in free formor .
EF PERATPGn t8aftai% §8m SPmP%ifengi Atatcasasmesdogther
piheﬁ:epaxbthyc fnmande r@sted E&eiﬁleéﬁl@-mr‘%l%(;%b@{lé hean angiotensin
rtlgle SI e dlstrlbutlon inthe formulation is [ess
thaf r%f%‘?%"bﬁry between 10 to 250 PM 20 66)

h ceutlc formul ation or a
02 e F%@l%‘% la?&céPHfP‘?Pgattl&%ﬁg? Bf PRI Ui pRL
Mble\hearcmdrdtlhg tdl&gerosﬂ elatonted S ey tingd@sSin the
VI | daglip

' DPP- 1V i nhi referab
%%EFé%éﬁﬁibrn1 P A g gaﬁtf%ﬁw 3&89 LR BT &ﬁ&lglltazone
whienet fomatinl.east 60% preferably 80% and nobst 25
preferably 90% of the particle size distribution in
t/Ae 2 ailasmacestyrehtteblichafodilEEtion68) A pharmaceutical
CRUL t abl r n phar mace ica
It%ggliéeﬁ? accgggh% & aeI{nO% EYL%% ?iLst t7§ 66, WHer g%‘ﬁ t he
@pé,ﬁ@‘%qL@ﬁc@ént@b:\f%t p@rmuéh‘esorcmspanstng BRR: | ¥E a layer in

Lnih i §01Q§g§e¥§gyé% LAF237, in free formor in
acid addition salt form and mhereln at | east 25%

peef erabl ye %%@Qﬂa@@é&&%ﬁefﬂ?ﬁié@ sl a% M‘&i Jfavlet,

particle size distribution in
GRS 95 Gab be 1 58 HAc tWerRROBTSESS 12B1 PCT/ 4382006/ 8204idBing to

adg o 6 &heAppBal SBE eltiigal s ALILRL mfaﬁﬁgyé@ﬂeo%foé ﬁeﬁlcament
har maceutical tablet according to any of clains

P T PerRERhtC] ER5FITEMS £ diichers t T dpsUtio-dependent

agedtesOBp1 A phey nacawt ea) Jdrrhliet,, formal.atdon or a
5 tahl et ;according to cl aim 68,

har tlcal
gi’a?%bsrﬁ &“ﬁa AP SHHCIGARBLR WHIROPOIPREF apianste Fagénte,
sepainteeld GiL tods @MeiAbodi BRES I 16T ANmBAYE] @NSIcBse Tolerance),

neurodegenerative diseases such as Alzheimer’s and Parkinson

" disease, Iﬁodulating hyperlipidemia, modulating conditions

associated with hyperlipidemia or for lowering VLDL, LDL and
Lp(a) levels, cardiovascular or renal diseases e.g. diabetic
cardiomyopathy, left or right ventricular hypertrophy,
hypertrophic medial thickening in arteries and/or in large
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 responses

to stress, to reduce mortality and morbidity after myocardial
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Il antagonist or a statin. 70) A pharnmaceutical tablet
formul ati on or a pharmaceutical tablet according to

wa@ryeass7ed ai ne 68 to 69, wherein the 10 anti di BIBUS06/022416

agent is selected frompioglitazone, rosiglitazone or
metformn. 71) A pharmaceutical tablet fornulation or
a pharmaceutical tablet acconrdigng to any of claims 1
to 70, wherein the pharmaceutical tablet formulation
is dn the form of | ayer in [ ti. _or .2-|aver
viee o Ol Bt BN on SentPele Y aierafie b U avove
capfsuite, whadth etay beompdbstsed biyaBl.e; 1 dind@otr 6bRpe elsswed s .
tabl et, granule according to any of the previous
cl3i #smebhod et rrarat oy wwaddft ianse dé wdnest nohokngd n-
t iti u : - Lip-d
i T et T e s R L
trzanspllantatian, cedrttenhirrstsprepotiosi sleakpaFailure,
F ﬂalirrgd Gjrﬁ@c?éer @lgtgob'fpsciﬁ N@G@b‘?ﬂl}%@red! @Iu(:!)g@aﬂﬂl%‘}ance) p

ucose Tol erance), neurodegenerative di seases such
aeunodReEneratsivendiparkensowh dpskhdeinegddl apd ngprkinson
hYiRESISEDT H8ak Aot 17RAULBL 1 NG scRAGL! Ix%m?afmgsesh@f&%ns
w th hyperlipidema or for |owering VLDL, LDL and
LIFPC el Wit dvprolaRtdAR 6F fehalowhrdeds¥sPl, DL and
O ARt Heve €8r MO BRELEY1ad &t rBhal i @iieakeBl Bl Ul @labetic
hypertrophy, hypertrophjc nmedial  thickening in
frarticayorabinor Liedt aF gel IhfeysBf 81 Ciede RYREFETOPRY
vagfadabyh ec MARARLT eRYkeBRARY! bate SR NYRAYLE 0PN YLarge
neur odegener ati ve di sorders and cognitive disorders,
1R o ducBe 3 EHAC Vas vl aibcoyPeE it mepgrolial
ﬂﬁ@ﬁ@b@hpp&{eﬁ%@béﬁérﬁ@iﬁﬁb@lﬁb@r@éh@dl’l_gﬁﬁi aegnhoxmnal
responses to stress, to reduce nortality.an

THeEy- aft %W&Ea?d?%ﬁia%ezé%ﬂ’@?ﬂé’%lc effect, to

REHIS2006H 022416 gicd 28cattdaidti ohandde ankeabpedialofresponses

conditions related to the above B effect.s whi.ch may be ..

ot e ed oy LR e fp b Ite. 20R et R e R p e et
afnflareatibng dondirehonsnt Sat ltoagindons nsllaitrd dte pendeiove

di abet es |Jitus, arthriti ohesity | ogr af

tF anescfaclsa‘r“{Enlzjl‘tﬂi1 SRY 8185 %%Fenofggt gggo{r o"’is]f}(]?{orl—lgg“lrgt‘£ Revels,
Fairpurie ing | agairiede@iugose dvbtatoblsmsd RETmel npaireed!
C%ﬁ%ﬁ%%% Iokﬁééggéﬁﬁiﬁaﬂgfré¥¥¥¥%n$£aéﬁéﬁhé¥ %%a§e$h§¥ﬁgkeutical
as Zher mer s an arki nson i Sease, nodul ating

hfqeriliepi deni capsvdeul aebier condbreorsd tadbdeci divekwi th

r%%%ﬂ!ésgégeﬁlﬁié¥} EQEnLEQWHéJSQdYkEXtoléﬁy %@dthe previous

claims.

74) A process for preparing a tablet, in unit dosage form, which
comprises:

(a) blending a pharmaceutical tablet formulation
according to any of the previous claims,

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

75) A process for preparing a tablet, in unit dosage form, which
comprises:

(a) Dblending a pharmaceutical tablet formulation
according to any of the previous claims,

(b) roller compacting the formulation prepared
during step (a)
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10 Lp(a) levels, cardiovascular or renal diseases e.g.
di abetic cardionyopathy, left or right ventricular

whywensizeaphy, hypertrophic nmedi al thickening PeT/US2006/022416

arteries and/or in large vessels, nesenteric

vascul ature hypertrophy, nesanglial hypertrophy,

neur odegener ati ve di sorders andogcognitive 15

di sorders, to produce a sedative or anxiolytic effect
to attenuaig p%&mﬁ%@%ﬁ@'tk@%?ﬁhi&tﬁ?@%@% ?@&' duzing

hornonal respgRges(p)t @oStheRStnd okBAYEE: kUYn
nnrbldlty af t gpsgyocaydial  infarction, the treatnent

conditions related to the above effects which may
%é n@dPﬁ?%ﬁF%nfoéLPme%ﬁﬂﬂ@bﬁ eePplot | dielgitpgosage form, which
COMPrTE?hy adni ni stering to a warm bl ooded animal in

need there@f) adikexangud igraldyceht e641 wRLABRURS SmBfat8on
phar maceut i cabccdeding abi gy SARSM! Bret Bl Llclaims,
conpr essed §ble conpressed_tabl et, granule

I rect
according t &ﬁefhgoﬁﬁ%ﬁﬁ¥ﬁﬁsthﬁlEﬁﬁﬂ#la§5°?4sr?Pared
process for g o9 e g? CERPRCideeaderFer fyuprised
whi ch conpri We?%)obﬁﬁ Yy phar naceutical tabl et
formul ati onc)accongirags iy ame @Brﬁﬁﬂawoelvméﬁaﬁé@dt&,mg
(b) conpressi sigett hid)f aomabat iR poapaseskedwablgt 30 unit
step (a) to foesadeheoennpressed tablet in unit dosage

r0 or. _pr.epari t abl e it
222%8 ;%ﬁ%%ﬂ%d ggaga%%ﬁ%ﬁﬁgeg;a?g¥w6p€ﬁauéic%% dosage form
Mhaﬁhat%utlcal tablet fornulation 35 according to any

of the previous clains, (b) roller conpacting the

fof it a1919 prepaplaimagenihgastdysags) TV 2006/r13578 3about
E@EhH?ZQ@QﬁQ%%&%@p&u%%%egc%aggnp£?%§%39%5§%ave aﬁount of a

fornul ation prépared during st
PHAPPRSIEC ceabl et ceep tawile S@b%a&k?ﬁﬂ@ﬁw1aﬂ@)a/¥qym@cessedlum,

Eatd pienRayd &Qrﬁ %f@%fﬂrng‘Qnugfftﬁkgiﬁgemé ﬁMmuﬁhplggma

conpri ses: | endi n har naceuti ca
FBPF&H%E%%@H aécﬁ%bcﬂarggllpélanglarasﬁlrtghéremewmts 181- 8i pg/mL +/-

GoB5 e il teorBaet | B 1Hemt oF MUl Bt LeNnRrEPARY about 0.5 and
about 16 hours following oral administration of said dosage form
in a patient not treated with vildagliptin before said
administration and wherein patient is under fasted conditions,

and/or'

i-2) a solid oral pharmaceutical dosage form comprising about
100 mg of vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean maximum plasma
concentration of vildagliptin ranging from about 26.3 ng/mL +/-
13.1 ng/mL to about 175 ng/mL +/- 62.5 ng/mL between about 0.5
and about 16 hours following administration of said dosage form
on day 9 in a patient treated with said dosage form once a day
since day 1 and wherein said patient has been served an ADA
breakfast within 30 minutes of the morning administration of

said dosage form, and/or
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during step (a) with a conpaction force conprised 10

between 10 and 16 KN, (c) conpressing the fornul ation
w@e@pasydd during step (b) to formthe conpresBenUS2006/022416

tablet in unit dosage form 77) A sustained rel ease

solid oral pharmaceuti cal dosage form 15 which is;-

i-i) a solid oral pharnaceutigal, dosage form

conpri si ng about 100 ng of wvil gagl iptin free base or

a rfgspe har ceutic acce
ST BREPLEF A BBl fa R TRS SN e GREEER ) fpone
pridv indi ng ‘anlcmgltlbllmtll ﬁremamsﬁaxomanms@snmﬁ@ amount of a

Sapcsskyet |y oL SpgL L OBLIR LA SDOM. A5, Reciun,

tﬁ@tlxﬂeelnsa@@tﬁor@fl @ramldlmom alﬁtlmosutrzs: fmIaInommgnm @lasma

S o ¢
e v G St R ah Ly, 4l aBBLL TS I/ +/-
arfdt 1vvﬁé(l@L ntQJ@thOelﬁt 18s ngvadr +as8@db gundilt behegen 2Hout 0.5
2 [ dosa

%ﬁfp%&g?%gﬂ%g@n@s %881&1@%@@ £ faccqon ??egg Jag{eo@a e form
P 8petd i e aarl?@umen’oft%ﬁatoldawn‘abeiﬁﬂtdcaﬂbtsygacf:@pt alplce a day
SBlcet By e0fanARfefe $AT 4@ PARULLM i 5 'dgrd@§§9eed TR 5 0ns,
provi ding an arithnetic nmean nmaxi num pl asma

@hitration of vildagliptin ranging from about 26. 3
ng/nmL +/- 13.1 ng/nL to about 175 ng/nL +/- 62.5 ng/nL
betileef 2dbift a5 dapRERLORE EEURBLHING gPPBli HYP mg

adicaysipeid onrcef pased sosageshorMmvORmdant %f N a
patient treated with said dosage form once a day

ﬁ%@aﬂea‘&tjicaalﬂﬁ' \ﬁ/ﬁ@?@‘?"i‘toléaalsél*p'at]i‘%‘?ﬁofhas;‘nﬁe%nc%"e%%dmedlum'
&I’alﬂD&og@@rﬁﬁtﬁ pebviMidy Rn38rmMmKes QtfeahhﬁU@Q r. nge

f saidd f
J006F 2572 PETALRIODETD2IRTA 10 a0 PBPUE LGHT despdnt i-e.

otnabrragem,tmmatf/—dosag@gﬁo/rmn GfGHTDdSW:&igﬁg)raboéﬁm:Lrliﬂ):fﬂm:L@fl of
ree- base respective ampunt of a_. .
rrg et gfatrf”y a&%e?)tpaagﬁlgnga??gttﬁeelaéﬁi w ﬁ}d Valoldagllptln

clmfplrer samﬂlamnmlsamltﬂﬂsagadf wherpmovkbddnga@ient is under

ghge(t: l%rﬁsnaéhg}‘m pl asma 5 concentration of

agl | |n ranglngfromabout 26.9 ng/nL +/- 14.1
/ 6 4 6..ng/ i etvveled]:about

B{Q Iit)rand a out %2 %g%ér folrfnoggm mgnlag?r%U on "of

sra!ldadbsmlglel ffoem bare daor borsnpactoata enpubteaf ed with
%ﬁyanggéﬁgﬁbin&nbgggﬁﬁébf%a¥alt thereof, and a carrier medium,

said dosage form providing an arithmetic mean AUCg-p4 OF
vildagliptin ranging from about 1001 to about 1977 ng+h/mL i.e.
1489 ngeh/mL +/- 488 nge*h/mL following oral administration of
said dosage form , on day 9 in a patient treated with said
dosage form once a day since day 1 and wherein said patient has
been served an ADA breakfast within 30 minutes of the morning

administration of said dosage form, and/or

ii-3) a solid oral dosage form comprising about 100 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
sald dosage form providing an arithmetic mean AUCg.24; OF

vildagliptin ranging from about 1103 to about 2173 ngeh/mL i.e.
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since day 1 and wherein said patient is under fasted
conditions, 10 and/or ii-1) a solid oral dosage form

w@ompnszehg about 100 ng vildagliptin free baBE&T/US2006022416

respective amount of a pharmaceutically acceptable
salt thereof, and a carrier nmedium said dosage form
providing an arithnetic mean _AWg(o_i nf) of 15
vildagliptin ranging fromabout 1073 to about 1825
49 -Rg + / fql I

g B off o ey gl £o3 (PubHy et QuhPHLIG AT of
tyeiat edsegehfedn daghi gey o b@f or patiént é;dmahfagtwaith oraid

erel | d patie der ast 0 [ ,
i g (NP A LR LS i
aboler f@@tﬁ@ cardigagheptandforee base, or a respective
amount of a pharmaceutically acceptable salt thereof,
abid - ) car ppeid megilufpsagai o sager v Gﬂb@wdl@@ T
ayi 1Bt be i Fean AUGED_24) éafresisbhgﬁeé Ia%luatr e@% ng
from about 1001 to about 1977 %
rfaRe ceptiagBl hgirARt 2ol ¢ didilitg B?Ja‘lao%drﬁ% §t ?afﬂﬁif gredium,

sd i desage f&fnmp,roemdﬁﬁg ah latidnhetiendeatr eat egde Wi th
said dosage form once day since day 1 and wher ei n

sEi fagatPERE Mas - SBebh t/er \ﬂe&‘laHrAﬁN W Rf 9881 wi t hi n

b ek est 0én td¥e sERENEAGh gAdHFRI $timtd Patebnsahék treated
dosage faor and/ or 30 ||-3Cz a solid oral dosage form

CBHBT VA iAgI R PEEORY S GSB-PHE TR O%e BﬁgeWh%‘“re%l saild
respeeki Yo anintragtea ciharimesyt acatdy acceptabl e
salt thereof, and a carrier nmedium said dosage form
pimAzdi agsanlcardxtahrrﬁbis@géremnAU%prfs’h)ngofabout 100 mg
VI J d ll Bé angb’ga fromabout 1103 to ab tf2173

|l S006F 135723 PETPEE200%/ 22416 -331
]ﬁﬁﬁkmmgbbﬂicaily 5&5ep§£%lﬁ.éaﬂtlﬁmeﬁgpfuﬁﬂnd a carrier medium,

adm istrati n of said dosa eégg ona%a)é 10 %n a

pat er?tosta?’ea 2 BEPRTRRY S EEAGETT Bt TiSiRde T iy

svincgdaytin and 2M36r Br n+ 5aild 4pa1r| éotlawsingupdet eﬁcasitradstration
condi Ly 088Sa§£‘df{o‘%%o5 LiTadh) & 350Li ;?a@{e?,rteg‘%%QQSdfv? HH said

conpri sing |Ida [ ase
réspect fvenapmama dfiyasupi'mrdm’céuam@ aftgredoc egtamaetlent has

Sildn %Q%Séﬁan %b@h%rgéﬁfésetr VJI‘EQ&H”&? n?‘l&f‘ful(%ggoﬁfgghé HPning

provi ding an met i ¢ mean tmax o glipfino
RBUstFatidn £F keiflofiérdengosmal and/ edni ni stration

of said dosage form, in a patient not treated
iii-3) a solid oral dosage form comprising about 100 mg

vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean tp.x of
vildagliptin of 3.74 hr +/- 1.44 hr following oral
administration of said dosage form , on day 10 in a patient
treated with said dosage form once a day since day 1 and wherein

said patient is under fasted conditions , and/or

iv-1) a solid oral dosage form comprising about 100 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean Cpax Of

vildagliptin of 205 ng/ml +/- 47 ng/ml following oral
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with vildagliptin before said adm nistration and
wherein said patient is under fasted conditions,

w@nahboss7e3 i -2) a solid oral dosage form conpriBCTYS2006/022416

about 100 ng vildagliptin free base, or a respective
anount of a 15 pharmaceutically acceptable salt
thereof, and a carrier nedium;3-said dosage form
provi di ng an arlthrretl C mean trrax of VI | dagliptin of

| ovm
sacfsmdln gggagl orrr]%hsal (glosa n “a baj(fjl ent” trl?é#e%ovmg{rﬁated
smtdl vddaslagém@rrmk@rfoeeasa:tay aslxnmoe5’dlat5/tlbnandnvih@1n@terin said
%e@ﬁt S”&né?ﬂ? Seé‘or?z? e san, AbA, br eakt ast
i 30 es o

the norning mnlstratlon of

SP& 9 dgs'%‘gfléoéfg %%gé% Fd i %)om?a %tl < 98@5}999

form corrprl sl ng ree base,
o*rllaiagéspéem%e%rh@mt of aarq@l@apﬁm%mmoc@ltl pf a

gﬁﬁﬁmﬂd%ghﬁlééiiytJB@éS@&blé"E%f% Qﬁ&féé% 'Qﬂy Hnbaggﬁé¥“ﬂéd1um,

osage formproviding an arithnetic mean tmax of
vidighglospei nfofm Prpyifing/an Rrifhietienesy Reg=o? &l
aghil St pat h ok oz‘oosabsimﬁo Jagemf 95%1 A 103 ndOctah @

patient treated with said dosage formonce a day
sifiE@igayatiam e infeidi Aosags ot i ePt J3 Inderaflatiadt

condiddsons ch §E¥H‘Hbs§9e|foﬁﬁ d%c§05|§ﬁ§”§ﬂ «dogager fdwherein
conpri sing about 100 vi | da%@a ptin free base, or a
t

P EE B BRI R ST PR ARt PESR 1§ kcEe Bt bl 20 Tinutes

set teihebening aftthidicarst £dn MEUHMY oS dosageaiHIdn
providing an arithnetic nean Crax of vildagliptin of

205-Nglamkottda dain@orbgé Ofd@wd@glp@mingl@b%(&%da@&@?S
PCT US%QO6/ 022416, - 132 admi ni st r tion of dosage
IR p e Shot OF raefteéé’ec i Yh %ﬂqu& Prptin

b@{zﬁfn%c%altﬁicaﬂm Nicsiepabbon and wheredn, S:aaldda patt bt medium,
der fasted condit.ions and/g JC 2’%? gol i d.oral

d%aslaogéﬂof%% SHHASVAG RDoNt TG RETES N aSEri Bti n

fvieeidyaserinrod rEspechi ve/-amBunt/®f #ollowing oral

pn%&Jus ggfgéh%f%%ﬁgptggée lt there f gnaa patient

carrier 'um ™~ sai Q0K ornd pr 'OV d/ ing an

arrdaireet wathemd:rm»sagé forn degei pt day ca‘lnzb@Odag/ and wherein
/ l o r nisteatio ai d dosage

ro B A R R A B S e

d&’sﬂg% 8&5‘&05‘&61 %o@ééasfé‘ﬁﬁlg%ﬂ%r}sw a%%&e'%?% rg%“ d

pati‘ent °has been serv reakfast wt
n¥iniftaed ipgint Aeeardanengoadnitsspechi voransfungaird dosage

fﬁHJPmd%@Qé@Eally acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean % inhibition of
DPP-IV activity over 24 hours of 85.64% +/- 12.76% following
oral administration of said dosage form , in a patient not
treated with vildagliptin before said administration and

wherein said patient is under fasted conditions, and/or

v-2) a solid oral dosage form comprising about 100 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean % inhibition of
DPP-IV activity over 24 hours of 87.78% +/- 16.37% following

oral administration of said dosage form , on day 9 in a patient
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‘patient I's under

iv-3) a solid oral dosage form conprising about 100 ng
vildagliptin free base, or a respective anount of a 15

w@b@sssrest i cal |y acceptabl e salt thereof, andP@I/US2006/022416

carrier nmedium said dosage form providing an

arithnmetic nmean Crax of vildagliptin of 245 ng/m +/-
68 ng/m follow ng oral adnmipkstration of said dosage
form, on day 10 in a patient treated with said dosage

ftqregltgﬁcv%.‘@h %%de?ggggéj%r;n QHQe V@ecfa gjlngg &% q. and wherein

asted condi tions,
§@PﬁdP®¥%ﬁnﬁj@@égbeﬁ@r$ﬁnﬂﬂ¢pﬂnshﬁ@3Qnﬁmhfaicowxnpln 30 minutes

e 488! hdtdihd L8R RASEra1Qlndok ESPS tdo\é%?]@"%ga YnPor

pharmaceuti cal-ly acceptable salt thereo

GAl i er s Wha1 a@wged%@aec&%msq vihdhag A m
arithnetic nmean % i nhibition of P-1V act|V|ty

Fiefaokinolly £r6f BISBARLA- ri?Pq‘H%Vf%lam@WﬁgOf Gr al

MhA-Rb SékBldaan yOoh c8&bhidRs ag et f- o dReo A, N2 Ad PR HM: ROkedium,
treated with vildagliptin before said adm nistration

Y AR FoLR BroRtdiant apsathtime tiestean conidindbdraon of

PR OV NeP)vidysekbd of alou@@sagegd Q0B GONPY i $4Ng RBOUYing
100 n? 30 vildagliptin free base, or a respective

dIEﬂfma?trﬁﬁéPPra%%Lﬁ%l@aFi%a%%cﬁé’&f“abl GnHY Ahafeafpatient
&J’Idaﬁe@aﬁirﬂkﬁrsaﬁﬁdd@mge FIrel 60883 J29r Bhﬁé@Vdaq} NJ a8l wherein

ari,thnetic nean %.inhibition of, DPP-1V activity over
2ot 5 O 67 #8955/ 2516939054 61 195 ngRa4p )
istration o ai d dgsage form da
LR B 50881 AP s et baai 800 39 nd
wneagbxbmurt lireai bagosage af Béﬁlp@fm_ereaaﬁlaynﬁld’m% day 1
i.n ai d_pat,i nt ha en served. an
B R e 20 Hite S hor AT Careier mediun,
aamﬁnd@&aqﬁiﬁommoprexmdin@osaghafmndnklaadiorpmoﬁﬂleaas
' 0 mpLLS| aho 100
%?Fég %¥i% ?ggfc%éig] or ur?é%%ec? Eéoa rz%of a
9Hainh%@nﬁhu9albﬁ aTigbplombbe Sait ,t Her eobatimd aot treated
| d e, bor rQvidin
e e B R s bl sy seia
Pathenit slSofunQ@rzﬁ%tﬁd cpngbvsdmd | ewidigr or al

adm ni stration of said dosage form, on day 10 in a
gar?ent spdigr eapbdlafiade $ard cumige ihor aboHcd 09 day

%h@&@gﬁﬂ%l% ande Wl i Dy éakgsﬂ;@;t'l%t ahSudndgr fasted

conditions, and/or vi-1) a solid oral dosage f Or m
EBABII S g Cabaiit 2ot Loy P Hagitiopers  f skl baserier medium,

EasResdd AR @@Mnﬁr&flcﬁngpgaﬁl’f@ﬁ%&kgﬁla{:i’c aocentabhe

salt thereof, and a carrier nedi um

substantlally depicted in figure 25, following oral
administration of said dosage form , on day 9 in a patient
treated with said dosage form once a day since day 1 and wherein
said patient has been served an ADA breakfast within 30 minutes

of the morning administration of said dosage form, and/or

vi-3) a solid oral dosage form comprising about 100 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing a pharmacokinetic profile as
substantially depicted in figure 26, following oral

administration of said dosage form , on day 10 in a patient
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15 sai d dosage form providing a pharnmacoki netic
profile as substantially depicted in figure 24,

WO oi0basd7agy oral adm nistration of said dosageP€DUR2006/022416

in a patient not treated wth vildagliptin before
said adm ni stration and wherein said patient is under
fasted conditions, and/or 20_yhz2) a solid oral dosage
form conpri si ng about 100 ng vildagliptin free base,
Q:rregtggswf?% \éq.da % ngr% ORQQrMS/UtSI:L%al lé{ay 1 and wherein
acceptable salt t 7, and°a carri sa

desdgeat bem pﬁoundengfaﬁqﬁdapna@cmaqua| Cc prof|l e as
substantially depicted in figure 25, follow ng oral 25
adni nifstsratporedfregdgiadedoshige crednphavreatayrig¢alndasage form
%c'o?ﬁ&ngti{c?%lQQmM*? h vﬁﬁcqil ggﬁ@:gfsé‘sor ”hggglga@eﬁ%al gablet
since day 1 wherein said patient een serve
aﬁ@rmBAam@aﬂdaa@erWufrp 3oynPAutls Prefithe ebFiing

adm ni stratjon of said dosage form and/or vi- %g a

JSi & srataidesageledsmBipr Psrhgharsacetbicay dog@ge form
nidaghkkptin free base, or a respective amount of a
pharmaceutical Iy acceptable salt thereof, and a

Gaahi 8 OB Wha1l BRAFh4lQsAGea] O&é'gaﬂjemfbginngorﬁprlslng about
phar macoki netic _profile as_ substantially depicted’in

f]15§u}n€ 98, V¥IGlodwP hiP orkae Paafi rhstdr FEPBRCBEVR finpunt of a

dosagecé@fiBal 19N adaypddblid sa1pathertdo \WO22006/ d35423 medium,
PCT/ .US2006/ 022416 -134 treated with said dosage form

SRCE GOTRSP sﬁ%@epaa‘ﬁlﬁl%&%ﬁé?%@?t%’af“aaﬁa‘ﬁ”&ﬂmﬁ plasma
wateent ast vt eENGL LS SIptE8) rénGlisd aroadab@u@aae 7sot;|/ﬁlL +/-

ral. pharymceuti cal e _form accor di ng to cl
R T S B P EEa2 5 SRl T Bt SeaBF gpe et Bout 0.5
bmﬁnubaﬁtonsh@oeerdbrmpwnmgaoyaofadﬂﬂﬁlameutomscﬁi&mﬁﬁ dosage

A sustalned rel ease oI|d rpaceut i

osage P rim wﬁloﬁoFa£ 59 glg%IVl Q§€&Fpg 88re saia
ldai mas erd i ical doda@mefanmrpaon¢mtsmawgnaboufasﬂéﬂ)d@gdotions,
vihgﬁgliptin free base, or a respective anmount of a

armaceutically acceptable salt thereof, and a

qa£E|§rS£ﬁ%H Why1S hgkﬁg%%%%§c£9r£%§%$%vEgkﬂgcéﬁ#ﬁﬁsing about

arithnetic nean X1 mum asna entrat
ﬁﬁpdagl@@tvuidaamgphgnfﬁnﬂﬁ abowt @0.27 regbattisfe Lbudt of a

%%. aEéh iég ég%éﬂie Fﬁo€7£ﬁ%ﬂg$%ULag§tgw%g}figguﬁedlum,

and a out ours fo W ng or al m ni stration
GRidafels s fgem1 Brevidmnon aa pht Famtigonesr deaigum phasma

dohdagh i ptidy %@f 9£fda3g?&1‘§>tlﬁd%x@éﬁ{gr AN B Weehg /mL +/-
patlent is under fasted conditions

25.8 ng/mL to about 223 ng/mL +/- 99. 7 ng/mL between about 0.5
and about 16 hours following administration of said dosage form
on day 9 in a patient treated with said dosage form once a day
since day 1 and wherein said patient has been served an ADA
breakfast within 30 minutes of the morning administration of

said dosage form, and/or

i-c) a solid oral pharmaceutical dosage form comprising about
150 mg of vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean maximum plasma
concentration of vildagliptin ranging from about 44.6 ng/mL +/-

28.5 ng/mL to about 263 ng/mL +/- 84.4 ng/mL between about 0.5 .
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and/or i-b) a solid oral pharmaceutical dosage form
conprising about 150 ng of vildagliptin free base, or

w@200eapes i ve anmount of a 20 pharmaceuti cal | yPCT/US2006/022416

acceptable salt thereof, and a carrier nmedium said

dosage form providing an arithnetic nean maxi num

pl asma concentration of vildaglsLptin ranging from

about 48.7 ng/nL +/ - 25.8 ng/rrL to about 223 ng/nmL +/-

%%d7aBgﬁBil@Qﬂ%E%nf§¢K%W1n @ggségg%ﬂbnlgfhg%g§ osgge form
f sal on 33

| owi ng adm ni stration dosage form
9>ni qad pAtiert retéared ndatiedsyith cﬁislaigelOfSégmmmteoalce a day

daviceshager diy hnand; 1%!?a§§égt9ﬂ¥hﬁﬁgrhg$'Qﬁg%ondltlons,

served an ADA breakfast within 30 m nutes
PAg adm nistration of said dosage form and/or
i-c) a solid oral pharmaceutical dosage form

Jdnpri & iyt b&ge! 305330 fRgmoFORR TGS pPPHE f ¥ Msase,

Gfildaespent iR cappstt f aarepPasiBLLUhbeat! ¥r a
é)g]‘:’agg‘t abl e salt thereof, and a carrier nmedium said

BCF T A VPSF%t%eaFﬁﬁ'ﬁﬁgf?J@%aﬁnﬁa‘% ?ﬁjﬁiﬁler medium,

Qb&ﬁlﬁ&oseﬁgmc‘iﬁ}fﬁnr @Eb@iblﬁfg V! dagtimidie hahgi Qg 12
44.6, ng/ nL . +/-_28.5 ng/nL_to about 263

t
e L ol 525 SnRhTEs POt 208 DO T

E@’V/lUS@O&ﬁ),GﬂO&Z/M@zs -dgh /aind £abost 1 nkb oRaur Sah ol AMaRfon of
dmdn&stratl n of saidd Sage form on day,10 in a
PAt T en? ITedt’dd wi th 3 HF-G65ayet formtEAcEI E ddydagliptin
diefoee dsgyid aaimdnibersiipnsabddpaid @in isaigangeri fmastiedunder
Sgl tions and/ o%rﬁj's/ ii-a) a solid oral dosage form

corrp(reclisﬁ:%ngdlatk%onF 1 vildagliptin free base, or a

harmace t caII accent abl e
sal B?C%wlyel % é’osa Taph ned u ! %18 gg’é)emfgorm

er eo S ier
i ddedl ¥rfian faeetlhm,l @rrreaneixbd@(t@wenémooﬂt of a

t 6 - t
ERFARL LR 5909100 AT 2098 G0 B e AR meciun,
élaaii deldas Jorat pmwmlngsandadvsm@@lﬁomaan AUT @24, OF

h .
FeLtsol T, LaRglen Mok Hbl0ogl el o Bl 1o

PA4E e dumdi t/on865 awdthgmLi fObl)ovatngobﬂfdl crd&lindesageion of
0L GYd Skl abﬁ“kﬁ&5g g a:B%EﬁkhgagkéégédqW&Eﬁesald

base or a respect i ve amount of a p arnaceuti ca
deERYR Al SAFE @ MEreSincandrn lcand shepedh waid sal fent has

80808 FRIATaAT AFA b G k&0 s 8 i1 FHIBT 139 fﬁ?ﬁl@téU%(f%%%) m&t_nlng
vil dagliptin ranging fromabout 1277 to about 320
ﬁaﬂ}9&§5rq§10n of "said dosage form, and/or

ii-c) a solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean AUC_zs OFf
vildagliptin ranging from about 1643 to about 3273 ngeh/mL i.e.
2458 ngeh/mL +/- 815 ng*h/mL following oral administration of
said dosage form , on day 10 in a patient treated with said
dosage form once a day since day 1 and wherein said patient is

under fasted conditions, and/or

iii-a) a solid oral dosage form comprising about 150 mg

vildagliptin free base, or a respective amount of a
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2242 ngh/ mL +/- 965 ngh/nL follow ng oral
adm ni stration of 20 said dosage form, on day 9 in a

wQaioeasi2ireated with said dosage form once aPCEYS2006/022416

since day 1 and wherein said patient has been served
an ADA breakfast wthin 30 m nutes of the norning
adm ni stration of said dosageifsgzim and/or ii-c) a
solid oral dosage form conprising about 150 ng 25

wHOaglkpti fafT LR RABCab Y 21EECSRELIIME a@ﬁDHnEaf"flear medium,
phar maceutl cal IH}/ accept abl e salt thereof, and

EPsAggi TR Pgawada%%a@eaﬁféFh%?wnmaﬁgtm Yot
amltda@&&pﬁlm ALE( x-24)- aof 17vhl dagl i pLing EaRgi ng
d(J)nm about 1643 to about 3273 ngh/nL i.e. 2458 ngh/ nmL
GIIg8hght . FolPRfi AgSaHeal O8im ntstar #etdanbfngp treated

Sfautﬂh d@lSd@@lﬁﬁﬁm be@Bréayailtl abiiifi Petdiah t heat @k MitNsaiq

sai.d osage onc a dgy .since day 1 and wherein
aﬁt&eﬁgtf‘%g‘f‘{ 588 ‘F%@&%Bnd‘i‘qq%’ﬁs and/ or

%3 a soJ[ Cf or al dosa e form conprising about 150
lll Vi 1 8adP TPt 9 83%%1 &OT8r cgmp 2Y8u bt Yof
afl\mﬁaaﬂ)ﬁ)ﬁ’tﬂﬁfﬂ%& BéﬁéUS&O%/r@gﬁé&’ﬁlve h%unt of a

I acce bl e t her and a
%arrl ereu %Ic 1yV gg?ag%balsaﬁgifa'o%wﬁﬁo BPHg apprrier medium,
ariidhdetage n@mm tpm'am@ing \ainl dagithpddire ﬁfeaa B, hoE +/ -
. : g,9r d strai n of said dosage
i GaBE sl B B o0 B B aPaa s S Sre BT po o
l@@ﬁf@néssmWGUmfnssw aﬁ@meatﬁdrmh,ercei rdayaBdln pﬁtpa&ﬂbnt

t | d
J3SaB0Er [P Bl e BRCLA) o0 S0Eh L, A T 1 Plpeesn
Fase, Patient éxysebepresenmegnenohDl brpmaﬂfaratexwitm:ﬂ I3 minutes
%%C%Héax%&ﬁé} tadhgsigeéatl%ﬂdtﬁ SAIL I, Sk&% 19 53.d

Osage form providing an arl netic mea
vizhdagl i pédlrlcpforglsczoﬂg s rh- (f5 1s191%| ﬁoalmg
adm nistration of said Osage orm

Fatrentiptiefireg Wrshr i @ dosRRR ifvSr mnelq@’é <af c&ay

phaeRa day: kang %Sé[ﬁ idb1eSakde Patd &Rl héﬁdb§%ﬁ%r Yefledium,
an ADA breakfast within 30 minutes 15 of the norning

S8 nfe33%a |f&ﬁmoPr%‘éJr%‘L%é&géﬁ‘éﬁ%ﬂtl&’n@ﬁéﬁ tied jofc) a

&thﬂgp_{;ﬂilrﬂ@%agelﬁ Of#M-GONRE £ 5119 @NaUli A5 0s.0m)
vi | da I%{JF{I n free base, or a respective anpbunt of a

GABFRECERGIOR Py SRtSplossre ST + 08 88Y, L@nkh & patient
caceted widi YAt d SesLhdlFsageches | magvbghwf;d},s 1 and wherein

B RS e el YondAa ! Do B P
iv-a) a solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
sald dosage form providing an arithmetic mean Cp, Of
vildagliptin of 257 ng/ml +/- 59 ng/ml following oral
administration of said dosage form , in a patient not treated
with vildagliptin before said administration and wherein said

patient is under fasted conditions, and/or

iv-b) a solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a

pharmaceutically acceptable salt thereof, and a carrier medium,
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adm ni stration of said dosage form, on day 10 in a
patient treated with said dosage formonce a day

wa@Rmweasfay 1 and wherein said patient is undePCT/as10e6022416

conditions, and/or iv-a) a solid oral dosage form
conprising about 150 ng 25 vildagliptin free base, or
a respective anount of a pha g&)ceutl cally acceptabl e
salt thereof, and a carrier sai d dosage form
prqvidin C nean vi | da(gl [ pttJ n of

F57 I GPTITIS r%org‘gpﬁay P ol h e&éc 58 rrstTati on
afi 1slapdiiosages Loe mng/m]n +@-pall emd/miotfolllent ey BG1wi t h

dagl | pt.i.n before a admnlstratl n_apd. wher
saé%md ? {é T 4 u%‘g ollcfsagte °E0Nndit1 6 %a 5 h%\ll/q%rp%tqeﬁ
acxssalted witd sddslagesdgr mocmnpncsmgiaafo@uhc%@ayrgl and wherein
vil, %rrgég tl ga}l{a]r)e/ agrqsse ord %nr ?gexﬁrtea\f{% E‘DM‘Ehl‘H 3% minutes

ccep bl e “Sa ereof, ~and
cﬁr tther mmmamzﬁwmms PO @@2@@6/ @Qm&@nd/;@z?
said dosage formproviding an arithnetic nean Crax of
vi-gagki polid @rrazmom@qenfwm comar /o aboit ok thgJor al
f a inh a
AT bR el BRR T AP RESLON s MhotRE O )
smweladayt-m@lrid/ wheeet&blse saild pheienit, hasd beedrwi@rypgdium,

aé&l%DéOleg@kE&%lt %H'.]Jiﬂl Qm aE‘HEﬁﬁetl‘g nﬁelaﬁ ADL rBf_ng

ni str tlono sald osage orm and | V- C)
sollidagdint inioxfagé 8f Be ik onfpr 93 n@/raboﬁﬂllwenﬁgoral

alqd:ﬂ%gls'ti?éﬁfbrf r8e sRag o Mg th 8P Ry amBuUNt Hfpadient
armaceutically acceptable salt t her eo and a

d-a:i’qait@fd e rRid gosaye fd&%‘h@écffo? rﬁla@f (g\}in&pnaa%nl and wherein

%le%%H&n@B@sn ueoB¥ fisted ldaghtpénd) @ha3e8 ng/m +/ -
following oral admnistration of said dosage

fxp-ram a 991 f@YorHd WBsagPatd@Nicombteaifl aboll $80 tng
dosage form once a day since day 1, and V\,hereljl,? said

pEREL PRI RnRSe PaSRedP T ohdrEPBRE Yarfdorti8t\v2a) a
%Q{ddr%a;ééaflé@%qg%cﬁépﬂé]@ml[Ballﬁl BHe Bt a?nEIOan'garrler medium,
vildagliptin free a_respective anoynt_o
AEEERE? AT, PACRLEHADI SA LRI Sar shafq ATibition of
CHHH-I8T afRdvily oveal d4ohwag£offoem p4oOwvi/H 1g.ans following
arithnetic, nea 0/|n|b|t P-IVact|V| \Y,

A Ao GFELBE S 95 i a1gol PP W g 20 “oF 3 f_}’er& ot
achrd atiesit wath m]mfagsapdllddsaﬁg:eef enidl, admind spaktemt reotd
treated with V|Ida tin, befar aj i.St

avﬁbe e\l\ﬁEF%l% patien B deQ: f% e? Jf‘%‘écflg:? % 5%)0%”

Sali Peft 1S un condltlons
aﬂﬂ4o solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean % inhibition of
DPP-IV activity over 24 hours of 90.4% +/- 17.50% following
oral administration of said dosage form , on day 9 in a patient
treated with said dosage form once a day since day 1 and wherein
said patient has been served an ADA breakfast within 30 minutes

of the morning administration of said dosage form, and/or

v-c) a solid oral dosage form comprising about 150 mg
vildagliptin free base, or a respective amount of a

pharmaceutically acceptable salt thereof, and a carrier medium,
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v-b) a solid oral dosage form conprising about 150 ng
vildagliptin free base, or a respective anount of a 25

w@b@sssrest i cal |y acceptable salt thereof, andP@r/us2006/022416

carrier nmedium said dosage form providing an

arithmetic nean % inhibition of DPP-1V activity over

24 hours of 90.4% +/- 17. 50%ff%l I owi ng oral

adm ni stration of said dosage orm, on day 9 in a

patler(}l treated with sage formone £ £
Fice A5§99 LRRF Wﬁ@?’é‘?h“%@“s%a B‘B?Fje%f“eﬁgs bJe ition o

smw&d' ant AA brogakf agthairnshiof 80. ednut/ess.of3t hdvllowing

admnl ratlnofS|ddoaef and/ or .
P B SRR Rt 4 SPRfeSmi Tt g absli d o Agpetient

videdaghi pitn daiee dbasge f}rrrraonesp&odawesmn:euﬂayof zd wherein
pha C utl caJ I gge sal.t .t hereaqf,.,and a
chithta et B ont st AR L S 622416 - 138
K S or.m-pr n
P 6 aacst b d?%ﬁict A sBBLEIDY BECRE™H 9 a0

#11BgdIpEinl fiow kgseorad aadmsnestxm iameupf Sé.l@i
quqsa cfeBEm: ll?)ﬁ a%@g ng%F s%l‘aatchgpéof,t ra%@lt é{‘Hﬂer medlum,
al ? m onc% a da WIC1

osa e y Since day erein
sz idl platsaeﬂtfcpxsn méeidi%taedmeémdwkwlCandsbéitl@lasa)

as t' Flt%fiy dc%q%%e&om ﬁ%ﬁ%' sing @Ja%m;éooyyl

tin free base, respect i ve anount of a
p&ihrrwa@é@@tt@n |9 a@eép@wg@ §arn t hie¥ eofPataadt anot treated

Q@ﬁﬁf%ﬁlﬂggiigﬂln $Rlrd-d0sage LRE M PF oM iNJafd wherein said
phar macoki hetic profile as 10 substantially depicted

| R eglr és 2ander|feshpAgcorditiondni #dtqati on of said
dosgge form, in a patient not treated wth
VI gRi pPiHc Hitdr 808899 I RPEPFATih SRR TWhE? &%

s@l ihaghabt et Fice wadel At adspepdidd eiwunandtog Vi-b)
a solid oral dosage form conpri sj ng? about 150

15 ,
\ﬁ}}ad%@‘ICFBF?ﬁa]f]ryeé‘cﬁﬁgEabJo? 2 e 5pRETIve aé’ﬁoaanglflear medium,
phardracedé Caddny paoeeptaplL p&a&ﬁawmr&sﬁl,c pRdfale as

carrier u S dosage form pr

e e N e e R N T S S

fdding s2pat{ ot |civisagdodesageadwici st smtdagn sofinsai piatlent

dosa e f or patient 20 t.reat

e L HiEh ot SRtaTe il BRGRC S Si0RE SRy Lidhe wnezein

s&didl patient lﬁ% bkeeensseve&chnaADADé\rdzﬂleﬂslsftamtmm i minutes
nutes of nls

t1.on al
d%s?ge fﬂ83r:rrlnln%n lnls£ a soI 8 or a?sagosg eI%f o‘?nd/or

CO”EPQ' Sl lef‘é’oo%atllég Q‘Ee #4402ghHPE L Thd a%%ulga§§® o @

cti ve anoun
v1ldagllpt1n free base, or a respective amount of a

pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing a pharmacokinetic profile as
substantially depicted in figure 26, following oral
administration of said dosage form , on day 10 in a patient
treated with said dosage form once a day since day 1 and wherein

said patient is under fasted conditions.

80) A sustained release solid oral pharmaceutical dosage form
according to claim 79, which comprises a pharmaceutical tablet

formulations according to any of the previous claims.



25 pharmaceutically acceptable salt thereof, and a
carrier nmedium said dosage form providing a

w@b@esieireki netic profile as substantially depPCr/@820061022416
figure 26, followng oral adm nistration of said
dosage form, on day 10 in a patient treated with
sai d dosage formonce a day shipge day 1 and wherein 30
said patient is under fasted conditions. 80) A

sugt pi nedus@ligagersoldd epalqg p&ﬁﬂnﬁﬁﬁuﬁlé@@ﬁtld@}sa@@sage form

form according to .clai ich c

PhAFHEEEAST cA (SHIG  TPor fhl stieofls Abcording ¢ W
of hpdﬁﬁomeVPIﬂUSne(ﬂhaﬂmlu\l\@s@OQﬁjefgsm between 20% and 60%
ora H?%eao%lﬂé«}& f,09138y S%élgﬁhtswﬁi aj ngdyr gbease sMid of a

rmaceuti ca dosag form according to claim?79
Sor h@ﬁlaﬁ?xmp?’?pywe(%y%‘iﬂ%éfl ?¥s a hydroxypropyl

t hyl cel | ul ase, era n 20% an
be@@vgeﬁ 5085%0§°s 5 %%lsevvéq’logﬁ%) o “a iy Wel g qﬁca adowedsy form
a abcémadmgxypropylaimet AYl cet| udlese. 82) N@@@t acpeRrises a
re%?@?é&fﬁ%hbgloﬁ@kh#ﬂgéﬁﬂﬁ&%%t'&%ﬂh qg§agﬁp§£&ﬂp v1sc051ty of

according to claim or claim?77 rls
hy@po&%rc@pyp e PP CER | mosg%amaﬂu%nl% When present
10Vi S6081 12y sefut &0, 008 fdrabDy 128w 20P 4rm)mo%al oN&)bUEeen 30%
100, QO when present Q.in %,sQl:uti_an
pr §Pgr§8f’y)05etwﬁé 20% &n r}éoﬁ}e %h]t bba%\kger?gsﬁ%hydraxyprOpyl
50%ebyyweilghiosn w@*r yalv\elagﬂ?ﬁre@ésﬂ’swéf’“atmy@i? oRYp?tYpyfF to
nethy| &) | th 0$Eoinh 3R18PPAEEMO0VISGOSInEY @fe88000: a 1%
cP to 120,000 cP (nom nal value 100,000 cP) when

pr €S&RET9™M a 1% sol ution. 15 83) A sustained rel ease
155050l DA RIALIMCELLL 20y 499309 [Nl A6G0RT A0 roum
el di or ¢ vvheren 1) ormulation’is a
matacexrdiogmip atliagn E%rﬂraphiﬂn‘g 73 Wﬁhﬁceutl cally

gc]??pi anh@ fWﬁrful@LQBiJ)ﬂ Q.tspé)lxﬂé@EfoUrﬁlhl@@rbn ESﬁ’@fﬁung a
usl on VI In
phar nlﬁtaéa*ef:%‘éﬁlcaééggaecp BFHRYies g 085%&%5?8&”% am e can

and opitaedadiffusib) dtheibdagliphimate of vildagliptin
Oat 30 fv Qng fyatSEal %&QE&%&%&tiéﬁﬁ %Sgggé %b&ﬁsf%thégmpressed

30% when conduct i ng
tablet, and optlonally

111) the elution rate of vildagliptin at 30 minutes after

starting the test is less than 30% when conducting the Paddle
method.



