WO 2006/135723 PCTIUS2006/022416 1 Modified Release
1-[(3-Hydroxy-adamant-1-ylamino)-acetyl]- nyrrolidine-2(S)-carbonitrile

WEn(1idh 5 Background of the Invention The present inveR{oH (82806422416
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to a sustained release preparation containing a dipeptidyl peptidase IV
inhibitor (DPP-IV) useful for preventing or treating diabetes mellitus,
non-insulin- dependent diabetes mellitus, obesity, arthritis, osteoporosis,

10 and other diseases. DPP-IV is a useful drug for treating diabetes
MBitlisE e - Resldinsge peAd¢BtHighaiey raeltitusn obesi aartih)s;acetyl] -

OYganupals ALOLP dsgseahesu R linbisdgactvation of

al - = - d increases its
ingredion - aeHaN-BNVEL 24063nifidn WO 01/55105, WO 02/02560).

However, as described in detail below, there were some cases in which
StASIRy tsibticn DIOPPLAR aedivitten &diving BOd- RS Trotsaifrmyareparation
preteraiiei 20 ForeExamppieyit hasdweean seportedrthias the DRBrR ivhibiiee ful
enhiances yasodialatiog action hy sybsiangg Q.and haf the DPRIM_ i hcyin-

activity was elevated when treating chronic rhinosinusitis because there |
WESRIIRRT s & H8RRISHS T betvaen BPYIY actiily bt hindal AUCHELBIE S
patiehtatith chkbsde 25srhinosinusitis and density of inflammatory cells on

the nasal mucosa (for example, EASEB J., 2002, 16:1132-1134)., :

P e i S i T A L
in tnpafient dfneasBétes SdaTSIERing BAtdAK Inflanfthatidbhbecaagetiritis,
resylis ipaggrayvationaiinflarameationd 36:H dwas beescrepartedihat inhibits

selectivg DRPLY @ftigwéﬁ%mgoﬁ@% for glugase hemeosfasis $068s p1asma
GLP-I (9-36) amide, a metabolite from GLP-| Wlﬂ(')l DPP-IV, reducesoépg)od 05
gld8Sse TETERER. ST SPRYSHT ERIot RO MENBn 02362, 285 873 E8 795 0°
W@Z@@G@Z@§021)1)6/135723 PCT/118_20H06_/112 2416 -2- F_u_rthe_r it has
.beHecEl gev%%rtegsthgctalrcl:}fr' aetg1 elrlllt %fe%éji tl%netlvgxln}h pfpeerc Vbl ePe‘"’.‘t'st? Lejsglgses in
intetferon-a, severlfy of depréssion and_anxiety qorrefateg with decréase

of ‘et PPEPUY ARty tHor exBniBie; Mok Payéhiatdr 20041 6:875228) was
5 kvvievtofsthepaiertent sireumstances that there are some cases

For example, it has been reported that the DPP-IV inhibitor
enhances vasodialation action by substance O and that the DPP-IV
activity was elevated when treating chronic rhinosinusitis
because there was an inverse relationship 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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in which strong inhibition of in vivo DPP-IV activity is not always
preferable for the living body, the present inventors considered it

WoadssRA3o develop a preparation that could appropriately RFlgitS2006/022416

DPP-1V activity and also afford excellent 10 convenience or compliance.

The inventors herein disclose a modified/sustained release 1-
[(3-Hydroxy-adamant-I-ylamino)-acetyl}-pyrrolidine-2(S)- carbonitrile (also
known as LAF237 or vildagliptin (INN)) formulation for these purposes.
Hhettevelbpnery oladSrepdifiedisuatained releasen@iR) édrmulatiohent with

gggéogést'g% Va@la@i@t'ﬂg%nﬁef:fﬁ%@&yfg%nae?v Shetreatment %@Jﬂxsoémn and

patients. vild in is an orally active, dipeptidylpepidase IV
AFBY nREEATEF i erRRRHSR B CBic SBHOPAAYBY IPGDEISY, (Tox
20237115 speeHicatlyadiselpsedan, Example- 183f)WO 00/34241.
LAF237 can be formulated as described in WO 00/34241, or in the
Imtemiattonaf PeltentAppRedtioplNOUEPZ005/000400¢ (Apsikatiahe some cases

mm&e{kﬁimaﬂqaqmmﬁmitwg ta mojsture, sre-akthadeaii @p is not
mphases durin rket Form Iatlon( Fgfgmvelo ment was tprodl{rcetntors
% . ﬁi?ﬁFo%%ng]gthe Fhain §egrégéf1 N% ray TSt ViASGAH. THE

statsilityeafed|dagliptinds kmown tode daffedted by initiz pRGiencORtart ofould
the 1abjet, excigients, with highpintnsicamoistyre.and the amotf excellent

excipients 30 present in_the tablet (% drug load). The current validated

RGBSR RS T RafiBARS B (direct compression) tablet with a 25%
£9 (9C Le ofksgd%{ the vaﬁlgeéisoe%s'tyl%gm%gﬂmt%'miga' $eMice 1-

orm and Mar tFormuIatlon MF) development was W
piSTRyes5 Y3 PIETAESE DVE B mf%tyé ]pTBHﬁéEf]té%Eﬁs o) ~
tecvugues that wonld oot xeguite the useral svateprsuchias lirepptin  (INN) )

ﬁ rfsgon V|Idia(9r|pt|nc§ %Igssﬁb?g,gg Sategory, Il the&gﬁpﬁb%épgmagf a
an Id:

ing practices are required. 5 The vil agliptin drug substance (DS) is
BeAsfilRtOTHBIRiRedVenFadRepackagitBis necESERRL XEd BNt refé@Prising
datelis;39pmanthsswith sterage/atizbGulbisowell knewn thatpatientquality of

g]gzﬁlrgegge éé:e%tdr%%{eglmen mdwggta\éfolr)r%a}ltes with fg@lque&cayﬁfy active,
dipeptidylpepidase IV inhibitor indicated for improvement of

glycenic control in type II diabetes.

LAF237 is specifically disclosed in Example 1 of WO 00/34241.
LAF237 can be formulated as described in WO 00/34241, or in the
International Patent Application No. EP2005/000400 (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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10 adherence is seen with a once daily (OD) dosing regimen compared to
a twice daily (BID) dosing regimen. The majority of data currently

WQeEBI&#8r vildagliptin is derived from studies based on thePiliiedee022416

release (IR) formulation of vildagliptin given BID. 15 Replacing the 50mg

IR BID dose with a OD modified release dose will provide the dual benefit

of dosing convenience to the patient ane3a inovative OD product for

treating patients. The present invention provides a pharmaceutical tablet
BhRIEfb i Cabrbile o?behsgtohyessela prafevablyndifectyaR@re the use of

GRNpressagkintosa dablet having adeguate hardness/friability, an
acceptable disintegration time, low sensitivity to moisture, improved

stabliag lap btoe ptablé aissoiutdn gratternegud improvetplefmacokivetipecial |
piofile inireated patigats, Jhe. nharmaceutical tablet formulation, can also

be used in e.g. a 25 capsule, tablet, compressed table, direct compressed
tablets:i Yrakulep Siimmaty obthes nuersiondEe sebjeshisweniion psovidesture.
Q]Qharnt@ tical tablet formulation com%rlglng er unit dosage form e.g. ,
perrt%blet%ﬁg 36'%o ﬁ)%lrll% ir}g?re??e%?g:s (aa 5 con?ﬁgﬁﬁ %sré%ggts:ﬁveda%g s 30
iRgREdient \Whe AdiA TREScaih pdurd- has a formula: WO 2006/135723

PCT/US2006/022416 -4 0.CN H\N IJ~I\ R(CHZ)r N wherein R is .
dibsthtited HdamEndand s aRThtsger roHPEIE S %r 5° @ drug regimen

phariracdulticaliy mcchptalsle valtlthefesirdefin)a hydrodypriopgyl i.e. greater

metylealidoss with an appareninwscasity £f 895)0ASE: 10,120 0006P compared
g:omlnal value 100,000 cF;)TPWhen present in a 1% solution; (c) a

forSerytafife dBitdmbset B (P53 THIgrisidmcSearshé 189 HF et data

inventon isogyaviddsl a pliarmaceldogl tabléh farmulidiolyvedmprisingstudies
E%%%QOB%JEﬂ@eH%H%E&@WﬂnQeT£E§®e?gﬁ) formulation of vildagliptin

given BID.

Replacing the 50mg IR BID dose with a OD modified release dose
will provide the dual benefit of dosing convenience to the

patient and 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:
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(a) vildagliptin or a pharmaceutically acceptable salt thereof in an amount
of about 100 mg; 15 (b) a hydroxypropyl methylcellulose in an amount of

WQRHIe 1884 g, wherein the hydroxypropyl methylcellulose hCa/S2006/022416

apparent viscosity of 80,000 cP to 120,000 cP (nominal value 100,000
cP) when present in a 1% solution; 20 (c) a micro crystal line cellulose in
an amount of 120 mg; (d) a lactose in ardamount of about 16 mg; and (e)
a magnesium stearate in an amount of 4 mg. The subject invention also
provides a pharmaceutical tablet 25 formulation cOmprising pe[aNit
dosage form e.g. per tablet the following ingredienits: (a) a co@pound as
an active ingredient, wherein the comp@ynd has alformula: WO

2006/135723 PCTIUSZOO6/(%%4_} S HO (C N whegein R is
substituted adamantyl and n'is an*teger from 0 to 3; ona
pharmaceutically acceptable salt thereof; and 5 (b) a hy pyl

methylcellulose with an apparent viscosity of 80,000 cP to 120,000 cP
(nominal value 10D®0BLEP)RvhEen pradeitiinug 29 solatientBliefand n is an

Description of theikrigeses 10 fgHre b. Pracess Flowr This figie shoWS +5 cal1y
the selected manéjfa%tu igglproce S. J]I;:i ure 2. Dissolution Profile for Fast
and Slow Release.cl'—clgﬁre .%/ilaﬁgﬁptlrkl1 R Omg tablet compression

profile for GSF foémﬂ%?%gg}iﬁ!g 40%, ME\J‘POE@%@L%h _an apparent

vildagliptin MR 100 mg tapl ility for CSF Formulation containing

40% HPMC. Figufe 5°B¥fecy of%lle?/%oﬂ?ﬂacf?@n arftl divdlr e, 3o (nominal
HPMC, 100mg takiét: 36 HPMC avrs enalugied setmpiave the solution;
compression profile. The effect of the tablet dwell time was

simultaneotfSly 28 &\idttiateyatapééas fiom UolRssormRIFigure 6. Effect

of roller cogw actignn?n 100mﬂntablet hagcdness. A Fitzpatrick (Chilsonator,
model IR2 6{} was eValisied Wits e rate

The 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:



10

15

20

25

interim powder blend without the addition of magnesium stearate, at
increasing compaction forces. 25 Figure 7. Effect of roller compaction on

W 2iiedpfaRlet hardness. A Fitzpatrick (Chilsonator, model IRZ2AY4$3406/022416

evaluated with the interim powder blend without the addition of

magnesium stearate, at increasing compaction forces. WO 2006/135
21)1)6/135723 PCT/US20H06/112 2 41 8-=6- Figure 8. Effect of roller
compaction on the 100mg MR dissolution profile. The effect of roller
compaction on the dissolution %ofile was stufled with 40°/§I¥PMC

K100M and compared to the dissQIution profilg of the clinigal batch. 5

Figure 9. Effect of roller compactiondyg the 1 g MR _gdissolution profile.

The effect of roller compggggy)yef the ' lle was, studied with

40% HPMC K100M and compared to the dissolutior\ profile jof the clinical
batch. Figure 10. Effect of roller compaction on vildaghptin-00mg 10

hardness using a Bepex roller compactor. The effect of increasin '
compaction fdgé%%&s studitd. FiyhFEEvERECct B PO ddmpakionton 15 an
vildagliptin 150nmeg¢ablétousingcBepexdoller ptrpactei: Theaeffechakeptable
increasing cogg%ct&g;gr&gls wag studied. 15 Figure 12. Effect of roller
compaction on IbOmg tablet. The effect of Fitzpatrick (Chilsonator, model

IR220) gefler gompastox abeepipactipn-iorees from SO0 ta10000:W/iNRparent
a powder blend contajning 40% HPMC. Figure % Effect of roller
compaction oﬁlfﬁrﬁjgjctgb%e?s. éﬁfeg)% eclgec‘f%f l11:| gpé rf%kc(%hi(l%ﬁé oar,l value
model IR220)%®flef CCompactdrait curapattionforeebiram 50020 10,000

Ib/in on a powder blend containing 40% HPMC. Figure 14. Effect of roller
compaction on 100mg tablet friability. Roller compaction forces greater

thanr p5.6Q in .25 (or 43 .45 KN) pradyced tablets with a compression

'pmv@—%ﬁmcsmml#mﬂ'er compaction or pre-compressian.

Figures15.1Effeet-eteqller carspaction eniEPMG foncentialipn angkdweliected
me with 100mg tablet. Figure 16. Effect of roller compaction on HPMC

tl W
t ) , . . :
Concentration 30°and dwell time with 150mg tablet. Figure 17. Dissolution

piefiledor 100mg fablet: Hgwe, 181 Rissolution prafilg for o089 taklst.

Figure 3. vildagliptin MR 100mg tablet compression profile for

CSF formulation containing 40% HPMC.

Figure 4. vildagliptin MR 100 mg tablet friability for CSF

Formulation containing 40% HPMC.

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.



10

15

20

25

30

WO 21)1)6/135723 PCT/US2 0 0 6/112 2 41 6 -7 Figure 19. Effect of

roller compaction on sieve analysis. Figure 20. Effect of roller compaction
WQR8IAS 2Aalysis. Detailed Description of the Invention 5 TeRQE/USFIO6[§22416

inhibitor" means a compound that inhibits enzymatic activity of DPP-IV

[Classification by IUBMB; EC3.4.14.5]. The compound may be either

peptidyl or non-peptidyl. As long as the -BPP-1V inhibitor retains its

inhibitory activity, the form may 10 be different before and after

ddiraintstratfon intoRRédiving Body:oNasiely CPrROBPPLAR inlfibitok heay b8Omg MR

"active Metabelitgs'c #vhich haye DER:LLinhiitoyagiivity 8i@Faction on the
underr? %struct?ﬁa‘l changes throu h met boham in the living body,

FURST, ihe B4V hhbits mal e 8% pfdti g that' i ch &g el 13 kg ompared
arpa(bﬁmmtéﬁa‘@ﬂhUbymmmménmeslsmaéhla@mis_h etc. under
in vivo physiological conditions. In addition, the DPP,IV inhibitory activit

ed By &Eifizing? for Bxhiple, ﬂ?@?ﬁ&ﬁbﬂr’oy Rayntdfid e}%?_mg MR
(&i&b@ﬂﬂﬁ;ﬂcﬁg8p43ﬂﬂfﬁa 1258 26 Spegificcexaroplesof HaRRR41Yn on the

'ﬁh'Qétgidl%ﬂep@f‘\f&%@@@&HQ fop dH'aLié)f’ AR ki' HHé gompared

wherein ring A'is a 5- to 10-membered aromatic ring w may

substbfted rRECAHE RP a?é@d&?a?@d?@@ar‘bb’rﬁ@ﬁﬂ}p R may 25 be
the same dlffere ubstltuted o ahetero clic
whr%ﬁ—maywl' T sub sttltu%ed isa ond R S %c % iglg q(\glﬁ%%t(ﬁs 100mg

iSarkycdeg enuatony ora h%m@arb@nW@ZOO@%I@B?QQH)&BS’%% effect of

RGEINSZORYGE S 241 &h-Saroep Whchsmayike substituted); and L is a
divalent hydrocarbon group) described in WO 02/062764. The compound

rEpeesentéd by famialac(pmaydic an anhyehous@t bydrousdsulistpnde, 150 mg
asWell as %9{9@%&&“%9%9@&%%%%@5 CRRROUREJEPTRIENRE reasing

by formula (I) include the following compounds.
compaction forces was studied.

Figure 12. Effect of roller compaction on 100mg tablet. 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 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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Compound I-a A compound wherein the ring A is a benzene ring which
may have 1 or 2 substitutions selected from: 10 1) a cyano group; 2) a

W@000 B8 KBgroup (preferably, ethyl) or a C2_10 alkenyl grouB{presepaaRz2416

ethenyl) which may be substituted with a carbamoyl group or a carboxyl
group, respectively; 3) a hydroxyl group whch may be substituted

(preferably, a 1-10 15 C alkoxy group (pteferably, methoxy, isopropoxy)
which may have 1 to 3 substituents selected from a carbomoyl group, a

Eaeveey|1§rouf 5Re 205 G- alksy cafBeRy grotip(préfetdplyanalysis .
methoxycarbon ) a hydrooé/% group; a 7-13 C aralkylox f}‘r:gro

HBRY) Tt drdfe B RarBamoyime oxy);)nf&%?
acyl group (preferably, a C1_6 alkyl-carbonyl (preferably acetyl),

carbamoyl, mono- or di-(C1_6 alkyl which may have 1 to 3 subsitutents

selacieddrana acbajogasmatam anrsl arvbné adkoxy- carbonyl)-carbamoyl

(preferably, methycarbamoyl, ethycarbamoyl, 25 propylcarbamoyl,
Uamethylcarbamoyl, trifluoroethylcarbamoyl,

ethoxycarbonylmethylcarbamoyl etc.) C3_10 cycloalkyl-carbamoyl

\PHeferdbly BdBbFORYicarEaRDYIR: 0POTB AraRkyI it bantoN RirefersBigymatic
bepzylcaybarnoylpra mitrogenesshzining detérpcycierMzarbanyl.which. ey  The
be substituted wijth hydroxyl a 0 ony

Sﬁpﬂg}ldl nécaﬁ%n%/ %%%%I%%é f(gr%ﬁl@ée%glbllgwn%@w?sulfbﬁgliog g as the
OAP-BLH| ki f o raTeF abRys nfé%ﬁylét‘.}#ih%t%éi‘lbo%%léité" fie” form may

gl&ow—g@&@ﬂyﬂ (peaferablymethoxyearbonyl) i anddhionarbamoyl )’ afiving

amino araup hich may besubstigied (Argferally, O 2006H 85e capo1 s tes”

2 2 41 6 -9- carbamoylamnino); 6) a

tidcgroup gpeefer BB/, BV1-10 Thahd Ay groaf Wiithimay? beesu bstRAgIIOIng
witha earkamoyhgrei (Prefewmbiy mekyibin)i sm7) acheteiiecydlicvgrayip body .

Whl I]?may]t:’ ‘—E)E?I]E'tli@d g%i %rotmatlc the‘jgfocy '&HP wreferably, changed

uryI ﬁle’ny oxazoyl oxa azol thlaz%lyl tetraso yrldyl pyrrolyl,
triszo| AR oagtn@ﬁ%@énw@nh@aeré@yﬂkl@m W(‘ﬁr%f@r%b}?“e aroﬂgaiﬁamemds '
21X00XAdiaZoler 3w vo-oxeiiaxilglecdyl) cdAdespestvely, ihisbdnayon, the

have 1 or2 ubstituents preferably selegted fro 1.6 glkyl groun, . .
WhiGH thal/'b 1%e gugsf%tecfwjfﬁac can MOMERSike® IV ing, for

example, the method by Raymond et al. (Diabetics, 1998, 47:1253-
1258) .

Specific examples of the DPP-IV inhibitor include

(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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to 3 halogen atoms (preferably, methyl, trifluoromethyl), a carboxyl group,

a 2-8 calkoxy carbonyl (preferably, ethoxycarbonyl), a cyano group, a
WQAMBGEINAH group, anamino 15 group, a mono- or di-C2_13 PCT/US2006/022416

alkanoylamnio group (e.g. acetylamnio isopentanoylamnio), C1_10

alkoxy-carbonylamnio group (e.g. methoxycarbonylamnio), a

carbamoylamino group, a mono- or di-C&~ to alkyl-carbamoylamnio

group (e.g., methylcarbmoylamino, dimethylcaramoylamino), a C6_14
%1?9H€arkYG?M"§miﬁ%?@foube(e.g?flﬁétﬁéﬁz?ﬁﬂa{mnio), 3i€3.fp is & divalent

wyslaatkylearbomytamnie geaumeal Cih 18 aralky@aeearbonylamnio,
dimethylsulfonylamnio), a mono- or di- C1_10 alkyl sulfonyl amino group

Togy. corhyinsl foriyt apsinbe Hidmiie sovbaylAMinBRy £6_ga anhydrous or

@isuifonylamnisgroumangda 6las Galkesizearbanoylamnino group
(e.g., methoxycarbamoylamnio); 25 8) a benzene ring, which may have 1
ou - sbhstitesntsslested ffrorhamidinoogrolipseRrissa At 2@ Coalkyfgroupa  (I)

%grcefggaebthésgggty&ﬁ%%p%té{poq{n%g,:lo cycloalkylalkyl group
preferably, cyclopropylmethyl); R2 is a 6-14 C aryl group 30 (preferably

ahssyhnahich.may have 1 or 2 substituents selected from a halogen atom
(preferably, fluorine, chlorine) and C1_6 alkyl (preferably methyl) ; X is a
horayponhd igi@irdoalkytene ipreferalslyz -CpRzp Compadndisivoay have 1
gg)&)%ggzgg@ggﬁgsgeqQ&/ggrzf%grgde -10 A compound wherein the

ring A is a benzene ring which may have 1 or 2 substituents selected
trorft: £Y&C©19¥6WMy! group (preferably, ethyl) or a C2_10 alkenyl group
Ipreferatily, elthenyl) whictp may befegbstimtedatitty &) 2-85 @ Ce-10 alkenyl

&P&%’Cq&b@@yégé%lig,ﬁp@fﬁﬁéwl ethoxyearbanyl) oA cathameytamoupitn a
respectively; 2) a hydroxyl group which ma;g/ be substituted &{referably, a

q2182B%koSy YBuB pPeferaBy e tAbRYP wHiGF BT bésubistituted with
3) carbagndgrouprmaveireferably, lcarlzareyirmotiroky ) pke 83 wabagyl a 1-10

SrauR.Reeferally C&f?@@%&)élb%}}%%@%% casBex¥odhd Neteracyels nave

roup which may be substitute (an aromatic heterocyclic grou boxyl
FeRor LRI CHRBS, SXhS65 otz Bly ARRZB tetriStiy), By gy
gyeratyl, trazoyl) 45 ora hon-aromatichsterobyaliclgroup: (preferatity sBerably,

methoxycarbonyl); a hydroxyl group; a 7-13 C aralkyloxy group
(preferably, benzyloxy)) (more preferably carbamoylmethoxy):;

4) an acyl group (preferably, a Cj-¢ alkyl-carbonyl (preferably
acetyl), carbamoyl, mono- or di-(C;s alkyl which may have 1 to 3
subsitutents selected from a halogen atom and a C;¢ 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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oxooxadiazole-3-yl), which may have 1 or 2 substituents preferably
selected from a C1_6 alkyl group (preferably, methyl), a carboxyl group, a

WQ280g@KBkycarbonyl group (preferably, ethoxycarbonyl), a Beh&$REG922416

a carbamoyl group, an amnio 20 group, a mono- or di-C, 10
alkanoylamnino group (e.g., acetylamnio, isopentanoylamino), C1_10
alkoxy-carbonylamnio group (e.g. methegycarbonylamnio) , a
carbamoylamnio group, a mono- or di-C1_13 alkyl-carbamoylamnio
greupaecy 1 anathyddarbamoylamnio, dimethylcarbamoylamino group), a

QF_ %@Moqargl@au@mp%@%@ (e9.1 bepzeylaminga C3. 100 which may

cycloalkyl- carbon lamino group (e.g., methylsulfonylamino,
e ISHRGRYEMIGICE 19° ARG OnyTARo GROGE FEPA C IngEhY1 Ehio)

alkoxy-carbamoylamino group (e.g., mehtoxycarbamoylamino)); R1 is a

47')1O C ﬁ'xg%@% 3%1(&!9 39 mylmg90p%tygt%sac4ﬁjqud (an aromatic
cycloalkylalkyl' 30 group (preferably, cyclopropylmethyl); R2 isa 1-10 C

ARSI BB {preterabig “Buty IR ﬁré‘tl?&ybe stbistthted Wikepyd g  oxazolyl,
halogenztops; X istBiaand 11is CI_teatlydeng (preferpinayaH3-) pyrrolyl,

ﬂ? (forggoungs 5%9{65*?&5%‘1% f%r&'él %&? rabl are (ggeferably,
especially, 1 é(S cyanopyridin-2-yl)amino]et ylamlno acety
9

6506712 3805 PAYEARE TP BROHREFR 6132 41 B~ Q&thaxmlole 3-yl),
2eypao(I)-pyrrplidane;H-[{@hydiaxy-adanvant-bylani@e)tuents preferably

t ralidine ( ca itrile; 2:[3-(amingmethy
%%%%lll%%{s%%t ylgl (?xo 1£l219{n% ro- é[ %soa(‘q%]lngy af’ S%e substituted with 1

thfazcle-BadaBomitrac 02 3- (ERmbRieyY)-4-BGieyi2- strifluoromethyl), a

isebbthy}-]l ox0g]:,<2ugihydr@-6 isogeinolykii@-iRiazolea4neakboxylicgeiderably,
-4- butox -2-isobuthyl-l-oxo

é%g;négg Oeﬁh ‘%{ID anm rou anamino
ydro-6- |s’\6qumoﬁll] 1 f thiazole éarboxamlge et%\f/]rz groupy

[%r(%.ﬂﬁmoﬁwé%ﬁyﬁ - Bﬁtd#(y@qs@baﬂv}wwbaweuh%m acetylamnio
issqpmﬁlﬂrayadmaz@je -4- cagbquyla&ek(cﬁq)ﬁéaiaaﬂg}@mﬁ{wl) 1Q_}roup (e.qg.

4- 2-i obutI]t I-I- ox -1,2- d|h 0-6- |s uinolyl]-2- ropenamlde_
bt am%o yﬁ-lf éobuth Ar? % oxglj ol mono= or di=C;-

192 dlﬁ%iﬁ-ﬁ%éﬁﬂmﬁ?ﬁ%@bﬁ)perﬁiaﬁﬂm 3-(&nfinomethglipvl carbmoylamino,

i@@ﬁéﬂlﬁ}ﬂc@ﬁ@nﬂaﬁf@ﬁlﬂr&z difydeg: @iscgpda_;imolim%&mﬁm@sgroup (e.g.,
Tlnome hyI) -2-ispbuthyl-4-phe 0XO0- Jb2 -di er 6- 15
car
|squ|

yHoxyatctdmidé: f2) & ygoﬁ%gx thd represen dn Byaforg: @ G

Argybydoxy-carbonylamnio, dimethylsulfonylamnioc), a mono- or di-
Ci-10 alkyl sulfonyl amino group (e.g., methyl sulfonyl amino,
diemthyl sulfonylamino), a Cg-14 arylsulfonylamnio group and a Cj.

¢ alkoxy-carbanoylamnino group (e.g., methoxycarbamoylamnio):;

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
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01) R (whereinfislor2;gis0,1or2; Xis-CH2-, -0-, -5-, -SO-, -SO2-
or -NR3-(R3 is a hydrogen atom or a C1_6 alkyl group); R 20is a

Wt dEi2dtom, a cyano group, -CHO, -B(OH)2, P(0)(O-R3), EG/R8R06¢/022416
CH=N-R5 (R4 is a hydrogen atom, a fluorine atom, C1_6 alkyl group,
cyano group, nitro group, -OR3, -C02R3, or -COR3 (R3 indicates the
same meaning as aforementioned); R5$@phenyl group, hydroxyl group,
-OR3, -OCOR3, or benzyloxy group (R3 25 indicates the same meaning
&s SRSRMESt STRETE H dPRSn A% diF aminenaasesitne whicthnraybdave 1
substitatdeh tdesoribed w0 tB88/1530@: etc. In the formula, the C1_6 alkyl

roup indicate e R3. includes, for example, methyl, ethyl, propyl,
?éoppr%py%'ﬁ&t %%%1%%&%35 (;r?‘? éec‘:?ﬁé’zll’it_{%)’tﬁyzzﬁia apgz-10 alkenyl
i%BBBR/|,(Bé€-%vﬁﬁ§1?%%utﬁ, pesii lisopehe)l, meppeatdubsstiyiprpykith a 2-8
ﬁeXﬁﬂkoh@W&H@h@ﬁme&%@,2-ddﬁh%1ﬁ)élbé&wy,3,3@&m£@369936ny1) or a
2:8thylbuyl ag}q)gﬂ)e "5_%%@8&“@ acid residue in "amino acid residue

which may bé 5 substitu

d" mdicated by A includes a group in which OH

éf adc Brogy eeRstifiitiy Bawr Beamihs btidsthds heenfremblied a 1-10
fromitkese agriooRCidsdtRrein ganmineacids inglids, fg{a?(%%plgubstituted

Istidihe, fole ¢ine,;

a 'n%, rginine, asparagine, aspartic acid, glutamine, glutamic acid, .
g%&ne, %%1 St m]i%ué?’ﬁsf ﬂ%el,ymeﬁ%’ﬂﬁﬁ‘é?ylmethoxy%

henyA&ianifeY prolifi&oserinelRkfdstiak L tryptophabatyapsine, Malinearbamoyl,
eHitBling;19rnithine, homocystein and the like. (3-Amino acids include, for
ga(argplﬁfé%-%%nigﬁ R- aminocmllgpropanoic acid, P-aminocyclobutanoic

acid, p

amimcyclopentanoic acid’ (FamiRGcy it dcite aromatic

Bffinseyalehéptaneiroasid, d@n@iﬁggyblbmctancﬁicrac}id. Thelﬁ'n_azmjno oxazoyl,

&Sji_fﬁiﬁwc}’l@ﬂ\le HRsauyaiad b_@@EiJ_SaI 84 9‘1”;b%9tﬂ au ,COE?PP&}H}QL t,hec riazoyl)

amino amdg.o 'Il'lhe a—mar]cd P-amino acids as described above may be in any

of D-, 20 LE°And DI™forhTs, pratefaiy #e e natdreP ipe of PABARCSPEY, 5=

WRPHATIAE 2lE TSsidle maythbve 1 or? substituents opaAn AMIRAKYERUR uent s

soasttiing the-aming acid-gh 0 I@le_GSingiBPJu@e B'gg%?a%q'y-l;h%ethyl) ,
ya

said "sgbsti ted on the amin08group" includes prefera
a carbo c

Xy

group, a 2- alkoxycarbonyl ‘group (preferably,

ethoxycarbonyl), a cyano group, a carbamoyl group, an amnio

group, a

mono- or di-Cy;o alkanoylamnino group (e.g.,

acetylamnio, isopentanoylamino), Ci_jo alkoxy-carbonylamnio group

(e.g. methoxycarbonylamnio), a carbamoylamnio group, a mono- or

di-Cj-10 alkyl-carbamoylamnio group (e.g., methylcarbamoylamnio,

dimethylcarbamoylamino group), a Cg-14 aryl-carbonylamnio group

(e.g., benzoylamind), a Csp cycloalkyl-carbonylamino group

(e.g., methylsulfonylamino, dimethylsulfonylamino), Ce-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, -

CH;-) .

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

especially,

1-[2-[ (5-cyanopyridin~2-yl)amino] ethylamino]acetyl-
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25 hydrocarbon group which may be substituted and a piperidinyl group
which may be substituted. A hydrocarbon group in the "hydrocarbon group

WQHIRHITE38be substituted” includes, for example, a C1-6 alkyAKA1H30@e/022416

C3-12 cycloalkyl group, a C,_6 alkenyl group, a C3_12 cycloalkenyl 30

group, a C2_6 alkenyl group, a C4_12 cycloalkadienyl group, a CS_14

aryl group (preferably, phenyl group), a-G4-15 aralkyl group (preferably,

benzyl group, phenethyl group), an adamantly group, WO 2006/135723
PCTH3R208 61022406 1.43n¢ hicycle [2,211]hepty §Feuy-adamant-1-ylamino) -

hicyelo 3, 1djhepdyligrone-and ) theslike nike hydrocarbof groupmaY-RaYe v1 ) ~4-
1193 supzsgitue%tste}llt fg?gtitutqqlezp%sitiogs, g_ugc_i such substitutions

include; for 5 example, a haloger AtSmYpraferabiy” ATbHRR ¥hicHne)T a
cyahwzgroup! sehydoxt gidep which may beddbstiutewnatthan ) agybutoxy-2-
areupi ardroxymethybaoup; &-616.6:alkguy 5eyR Which PRy bE1 e -4~

sub%ituteiiwith 1 ,tg;% ha_lo%en atoms (preferably fluorine); and an amino
grotp Which &y ba’ménd-"or ArsatRRbtd With RYPEE 42 8SP YR ~1 -oxo-
wWhighdhhydse sabstieted or yhéterodytlici grole Whichrivayare de;  ethyl 2-

sehstituteshhienein. an agykgrayp0m B8 hygioxyl graup whighmay be.

substityted with an acyl group’ includes, for example, the one exemplified
SRS %n3r%&%%°&1%“éaaa6aﬂﬁéshﬁa%z 1674, R TG 1a%kpomethyl) -
grooptinxthe2'Ci6: cbhahyt lgrbupwhith2mai/hyel reuistituted ! ineluges; for

exaupRle.a Bhenyl group qra paphihyl groyp. A hefsraeyglic graup in Itb-el_oxo-

“heterocyclic group which may be 20 substituted” includes, for example, a

Py GROUTS, 2° pyFHAVIGiot, & pYFeBAYBERCa quinoRT GfgoRTthy 1) -2-
is7@qud1xwﬂgfbgpx a-quinbxalkyl gtoapmdythsol'r_lée.i'léhe{@ﬁl_o]l@ asdHrpdRamide ;
and hetergeyglic grayn may haye, 40,3 substitlients -aéégbgg%_@%e dro-6-

positions and such substituents 25 include, for éxample, a gen atom
(PTEfEHABR: Yilibrig! 2Rftff domine): a cyano group; a nitro group; a

] 6Aa|k |_group; a C1 6 alkoxy group which may be substituted with 1
thE) ::z.- halgé%ﬁoélt%%]srfﬁrﬁ?greaﬁf %{u%}/ing)?yg JE:I}alllrj‘t[%‘xyl group; a carbamoyl

group; a CI-WWQWI group (preferably, 30 methanesulfonyl group);
an gminosulfenyl grQup which may be
UnNo: y ¢ >€ y

g

(n
R

(wherein £ is 1 or 2; g is 0, 1 or 2; X is -CH,~, -O-, -S-, -SO-
;, =80,- or -NRs—(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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mono- or di-substituted with C1_6 alkyl group (preferably
diemethylaminosulfonyl group). Especially preferable for a substiutent in

WRE8MAIS TRy drocarbon group which may be substituted” is a PCT/US2006/022416

5-nitro-2-pyridylamino WO 2006/135723 PCT/US2006/022416 -14

group,. 5-cyano-2-pyridylamino group, 2-pyrimidylamino group, 2-

pyrazylamino group and the like. A substétent in the said "piperidinyl

group which may be substituted" includes, for example, a C,_6 alkyl

frobptals hyaroRHiEhy| Gro:vYh cost Blyl glsapSiigh mdyppRentyl, 1~

suhstipitedyand habeteroeydicegroup vihichdnay theysybstifatedimentylbutyl,
xemplified in_the said "amipo group which b no- or di-

gugé it gc%‘ v@’i{%}]ﬂé’_ 4 gr—ﬁpgk} uB%vKﬁéharIﬁ%;% s%é%‘?fthted or the

beleragyglic grouUR Whichimgy besubsiifuted."sthe nwaberet 1fhich may be

substituents is, for example, 1 to 3. The faHd1 "substituent on the sid%cr&)%jnof a

BrBRTETRTS Scict tHifES idexantBig; B4RrScatboikgrotp WHICH may

bersubsiitujeda hydrexyltgroimy aoC 1ot 0fatkoxygregs Sehithnagdie removed

substituted with 1,19 3 balpgen atoms (preferably fluorine), an 15 acyl

group, and amino group which may be substituted and the like. Herein, a
hydeacarben imthe saich thydiecarbes,graup whichpnay el substtutedginine,
includes,.for example,.a C1-lo alkyl gro 3 k up, :
iR O s A i St 557 SEREATIOLOIALP Qyoine,
hjdidctiren groupTRAFHRVREL to 3 SUBkERlEnts at sUBfiRitable Methionine,
998&{%@1(:?1[aﬂﬁlngulcipl@ummwpn&Hl&l@de:cigreemﬂm}e,taly@mmmagmuwmsine,
C1_6 alkyl-carbgnylaming group . (preferably, acet ' r ;

ﬁ? rélxeyl g%l%,uaqclf_% a?k%%@%géggeréu%?g de%gcﬁggy%{%%&:o%kgééggé%?ébly,
Byﬂmlngjroup)ag@_gghe I%@Cil'@@es;aid "aew gro@éﬁ@rgterably@lanine, 8-
nitrogen-containing heterocthc-carbgn%, roug \ﬁ/h%]tmr? il?:e scid o-
R ERTYEd OPREPHIbGen-EShtiining Reterdesélic Which may be ’
suthstitoyed o8@nneludis nitregéd-contdinanihewyodpblesgoeferabpgid,  B-

pyridine, pygdazing pvimiding, pysazinen dnidazolecanszeles dhiazole,the  p-
isothiazole, oxazole, isooxazole, etc.) which m?/?g ve 1 to 3 substituents
e

EBERBed HOISforampiy S haRsar R (oFtBfbly “Ruofine 2hicHhe, P22
bromine)paicyanchgreug,reo acids.

The o- and B-amino acids as described above may be in any of D-,

L-, and DL-forms, preferably in the natural type of L form.

The said amino acid residue may have 1 or 2 substituents on an
amino group constituting the amino acid or on the side chain of

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,



10

15

20

25

30

WO 2006/135723 PCTIUS2006/022416 -15 nitro goup, a C1_6 alkyl
group (e.g., trifluoromethyl group) which may be substituted with 1 to 3

W 208e0/@#5@dms (preferably fluorine), a C1_6 alkoxy group, a@milig006/022416

group which may be mono- or di-substituted with C1_6 alkyl group, a

hydroxyl group, a 5 carboxy group and a C1_6 alkyl-oxycarbonyl group. A
substituent in the said "amino group whié® may be substituted" includes a

C1_6 alkyl group, etc. which may have 1 tom 3 substituents selected

oM fdieRarhplet ol éBARKYA gPdiayPa carbamisy 9FSup, 4108yl group and
alkgl-axyearbonyl group and a nitrogen 10 containing heterocyclic group
(preferably, pyridyl). These substituents may be coupled with a hydroxyl

givtip, Bvskrpesybgrouprataminegrobpend the like which ssostthewsides at

chaintaft 8B40 3eid +A shitable,example, of dhg compeynd teprgssnted .o,
cludes N-(N'-substituted glycyl)-2-cyano-pyrrolidine

by formula (II) 15 5.” I '
Jervanves stich as (251 1-8 ET(S-(-BSGgﬁSﬁ?ﬁ%%’e-Zfluor ine, chlorine); a
Wyamin a}ethyiyanainbyabetyty2-oyave-pyhrdtitines(D Rie-728) s(desctibedv th  an

W 108413998) @Qﬁ?@.@@%@iﬁ% f%@_&ﬂ s NC &ﬁﬁaﬁ'&x{}'%%’ﬂﬂ'ﬂﬁioh may
0 (25 -1-{103-hydrox -I-adamamgl)amlno acetyl}-2-cyano- pyrrolidine '

%le-[@- SaroRyEdamhit 1ty 5miro)2atelR pHIltinRspsSREaRIshitlepr ine) ;

also knowniam LAEGSY othiittaglptinyddesceribedin WO 843424 Lited with a

tepresenyed byothe farmamlantl o CNHO:N 7. MO, 25,1 WO.2000/135

élél 6/135723 éﬂch/nf)ono 25 s Tl £ PR group
-G BriffamEL S ¥AfDeridine-4-yllamino}-acetyl-2-

§Y319sp rrglli)ding sc jpeu in WO 1%}/308 0 .

(28)-17{%22-[(pyridﬁgr?§25{/1 aqrbnin%r]leth% eam.irgg}él%oe}t(ﬁ%-z%gﬁg- pvflkrlrlocri}(ljinglay be

SRBY S HHRESL (M N disRtRAEmisosuIRshylpzbades,  for example, the one

pyrdylahfined 2amethd-epylaminolacetyl-2n pyrolidinecarkenitlile cmpouna 1-

(K-361) (described in WO 02/51836); thiazoline or pyrrolidine derivatives

such as L-threo- '

A Ceas aryl group in the “Cqi4 aryl group which may be

substituted” includes, for example, a phenyl group or a naphthyl

group.

A heterocyclic group in the “heterocyclic group which may be
substituted” includes, for example, a pyridiyl group, a
pyrimidyl group, a pyrazyl group, a guinolyl group, an

isoquinolyl group, a quinoxalyl group and the like.

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
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isoleucylthiazoline (P32/98), L-allo-isolencylthiazoline, L-
threo-isoeuculpryrrolidine, L-allo-isoleucylpyrrolidine and L 10

WQanm#rontline (described in WO 01/72290) represented by tRETfBpa406022416

O H2NNAS CCH~ CH3 (3) N-substituted 2-cyanopyrrole and

2-cyanopyrroline derivatives described in WO 01/55105. Preferably,

(S,S)-1-(2- 15 amino-3,3-dimethylbutyty})4Z,5-dihydro-IH-pyrrole-2

carbonitrile. (4) Heterocyclic compounds described in WO 02/02560.
PrRtBrabRy, A BBRZFI-EYE I BRI AR UHIR R4 d RSt gmtne group, 2=
ity Vadiny deopurimet 2t6G«lidn@e20 (5) Pyrrolidine derivatives of a
condensed ring with cyclopropane described in WO 01/68603. Preferably,

X1 S338HI) LR SIIP-afifio-3BLEm ST AR 8ley &g  which may De
aa?@'tqy@!@[édl',ol {\tﬁéﬁﬁﬁl@eé@) Praline dervptives dgsctihed in M@  group; a
02/14271. Prefera 25 “ .

R A YT, 2500540y Anogiidty ) ilio .70 Which  may  be
pyprditimiledfbcHyd]-Dxyapepypelidine  ¢FPeyarbpgioldinecgefidmicsuted”
Sesepbed:iadVO 02488544 : Preferably.group which may be mono- or di-

23,49)-1-[(23,39)-2-amino-3-methyl-pentanoyl]-2- .
G ey S He e IRy be gpbstituted or the

y/ceorgmettiy) cyclopenyidminokecetypy rotidiné rahd 425, 4Syewmber  of
2006133 2194)6/135¢23 R&IAFS2O0H06/412 2 41 6 -17-

cyano-4-fluoro-I-[(1-hydroxy-3-adamanylamino]acetylpyrrolidine. (8)
Tempauinds 3schasiP88/01 descrilied i INE® 0225600 WO0a103/855881,acid”

W&Qﬁ@s“‘)”ﬁoé’\’o&%ﬁgﬁé”?z WO0H03500, WO, D/P3S0RE WO 1oy be
03/02494%, WO 03/024965, WO 03/004498, WO 5 03/004496, WO

BIG66356 R0 DIOOTSH WL D300 7552 WS L8085 RyBhich may be
035800180 W & D000181 , £ R4 25BAY 62 Wis02/54886r aWAQ 0216842@e) , an

é@?”ﬁ%ﬁg& el (O)anatherpreleried DPRs4 Ihibitar 5 the compound;  ¢pe

BWS- 477118 disclosed in WO 2001068603 or U.S. Patent No. 6,395,767
llbk&:ompound of example 60) also known as is (1S,3S,5S)-2-[(2S)-2
minp-2-(3-hydroxytricyclo[3.3.1,13'7 ]dec-1; g{-l-oxoeth 1]-2- :
ks L O e AP IE Do e Ty ale peoup wnich way
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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depicted in Formula M of the patent application WO 2004/052850 on
page 2, and the corresponding free base, (1S,3S,SS)-2-[(2S) 15

WQ28p6ih#123 (3-hydroxy-tricyclo[3.3.1.13"]dec-1-y1)-1-oxoethyRCT/US2006/022416

2-azabicyclo-[3.1.0]hexane-3-carbonitrile (M') and its monohydrate (M")

as depicted in Formula M of the patent application WO 2004/052850 on

page 3. The compound BMS-477118 is hfso known as saxagliptin. 20 (10)
Another preferred inhibitor is the compound GSK23A disclosed in WO
B30259 2 Bxarfipl & OF aldd KAbwHLRRS #gp - trifluoromethyl group)
((2R)R2 Aaginbe3-Kdemet hoxydie nziisutfornd]-3-nethyluitanewid- (preferably

lidine-2-ca itrile chloride. (11) Other pr erred DPR-1V B
RIS e desirbia e 25 Gient ApEeauas WEP O OR iRy oo oo
8EpetialfBRAafipiésed td738tandimodt hreferabRiihe compodFeFotithgroup, a
tormidayE MIZO MAE M G N1kyF FoK0435 WQ,2006/135723
PCTIUS2006/022416 -18 described by the example 7 and also known as
MK10u31i s eDitagliptirh@NSEL ¢ Qpdiner praferedhd PR-Mainfibitersbars. tuted”
deseiibed in the @qtgntaqnuylcamyvo ¢004/037169 espgriallyJhose tom 3
descrlbed 5 |n the gxam%gs 1 to 48 and WO 02/062764 especially the

AERRIBEY B ampTEs 1167203  E0B pF&terrSE HIR tRe cBmFBERAER: group, a
(@mhwmeihy@)rgumblﬁhﬂxlﬁ)m&&ﬂh@wéjazkmhydrogﬁoup and a nitrogen-

isqauinelingcaipoxaraideand 2-{3; eryhs2igobu £l4a¥ These
ghen I |-0x0-1,2- dl%/dro -6-isoquinoly oxy acetamide described 10 on

BRGS0 TR ebﬁatSHPBE;ﬁﬁcaY.bW\/\/ez@@&i@ﬁmgégﬁ&.am/ ifarooxyl
theveferencereamplesuptaddSpeeificiéramiples:of bydroxypropylkde chain of
methyleelluloseyinclude: Metholose SB-4 (commercial name, Shinetsu
chemical industry Co. Ltd. - made) (viscosity of 2 wt.% aqueous solution
at 20Ct dhlabauizdpilRas) £ TEE RWr(somiaeicip-eamer SINeigu formula (II)

Shemigal Industry GQ. Lid,s /padg) fyscosity 9t g wh 6 39UeQus SOItION ; 5 ne
derivatives such as (28)-1-{{{2~{ (5~cyanopyridine-2-
yl)aminolethyl}amino}acetyl}~2-cyano-pyrrolidine ~ (DPP-728)
{(described in WO 98/19998) represented by the formula:

NC
o H 9 oN
= N\/u\ X
N" N N
H
(28)-1-{{ (3~hydroxy~1l-adamantyl)amino]acetyl}~-2-cyano-
pyrrolidine (1- [ (3-Hydroxy-adamant~1l-ylamino)-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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at 20C: about 6 mPas), TC-5 S (commercial name, Shinetsu Chemical
Industry Co. Ltd. - made) (viscosity of 2 wt.% aqueous solutionat 20C:

WQRHe186723Pas), Metholose 60SH-50 (commercial 20 name, BFline$3006/022416

Chemical Industry Co. Ltd. - made) (viscosity at 20C: about 50 mPas),
Metholose 65SH-50 (commercial name, Shinetsu Chemical Industry Co.

Ltd. -made) (viscosity of 2 wt.% aqueoug §olution at 20C: about 50

mPas), Metholose 90SH-100 (commercial name, Shinetsu Chemical
NSty Cd. Pral (RHEdEY S5 Tistosky BTer i bp enfeckisaing bna0d -2~
aheutdHy miead)iMethaloserd®sH-100%B (Eomuesoial name, Shinetsu
Chemical Industry Co. Ltd. - made) viscosity of 2 wt.% aqueous solution
dﬁﬁﬁcgaﬁé&?I@@Qﬁpé§¥QWE@1ﬂbSéﬂﬁﬁQﬂ@ﬂmy(mamhmaiﬁﬂdtymer2-cyano—

Phinesau Ghemicaldadustry So. 1t - madey (viseosityof A W31 £ony1) —2-
ueo éhggllutiop t 20C: 400 mPas), Metholose 65SH-1500 (commercia

a
Aame. fine SU'C err?ﬁcgly Nt EtEYCBRERP LaRake) “Riscosity of 2 wt.%
&yreeudd dohpriorcarPdCr abeut 150896 MPag)ydethidlese 65SH#MO0W?2/51836) ;

(cemmeteirknarge, ShigetsinGhemical Jodustry GaLtd 's'umde)a L-threo-
ueous at 20C: 35 about 1000 mPas), Metholose

g/is osit f%wt.% a ' :

SELEEOB0 (AR HRARIA nalha WG 21) T 1487 28 PETGSL P oA o, L

Ah6e019 BienetsipChendtatiimdustry.- €. Iddi s made)/Miseasityieliawt. Yng  1.-

PELeOMs SQlutign At 204 0 e 90SH- 1000
ommercial ?1%1%?5& Sh?ﬁfs%pg%\%%mggﬁmﬁzgyga%@f fgﬁ%ges)enged by the

%\;/?s%rb%]iﬁ/ of 2 wt.% aqueous solution at 20C: 4000 5 mPas), Metholose

90SH 1000SR (commercial name, Shinetsu Chemical Industry Co. Ltd. -

made) (viscosity of 2 wt.% aqueous solMtion at 20 C: about 4000 mPas),

Metholose 90SH-30000 (comrhsz' I e, Skinetsu Chemical Industry

Co. Ltd. - made) (viscosity of 2 wt.%zaquedts s@ution at 20C: about

30000 10 mPas), Metholose 90SH-12Q000 tearimercial name, Shinetsu

Chemical Industry Co. Ltd. - mad (vis@B@y of 2 wt.% aqueous solution

at 20C: about 100000 mPas), an tholose 90SH- 100000SR

- (commercial name, Shinetsu Chemical Industry Co. Ltd. - made) (viscosity

£ 2 wt.% agieous, sqlution at 20,C: about 15 100000 mPas). "Sustained
?elf:-ase preparation” o;ejémoditﬁig ¥3fé%\%\érf)?§pe)arati§ﬁl erei% HeahgRy rrotine

PrepdatibreRhetenr aiessiution e b1 thS HPGy atP3e feincdfter stating) —1- (2-
tel tests jsslestridrany 8506 yikan condugtingdfies-exarppler dhe Second
Method;(paople

(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]hexane.

(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 (2S,48)-2-
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20 method) of the Elution Test Method in Japan Pharmacopocia using
900 mL of an appropriate test solution when the rotating counts of the

WQIRQepim3fI@3preparation eluted by 100% into the test solution REHAISAH0D/822416

the saturation solubility of the drug. Also, the conventional test solutions

in the pharmaceutical 25 technical field, e.g., water, a butter solution and

the like are used. "preparation” means &/pharmaceutical formulation or

unit dosage form e.g. tablet, granule. In addition, a preparation wherein

eertador Faeref-a dhug hydoaniraftefanatinganenaspreiotREs thasdine -

85% whRpo3ALoNauEing the seoand Methad (paddie methwd) dfaie2560, wo
lytion Test Method | harmacopoej Wﬁ condjtions sjmil :

(%Eﬁzgz%gg% is rgigrreg%z %h;@rﬁrhmrggfate%@ase prépargéon ;ﬁnﬁlﬁé 865 r WO

SPERFHEiION. WO 2193)61238723 POP/USBYLEEG/AT224%6 -20°HB8AGES, WO

dars or it degagedoymsaeiihe presentsysiainesh release prepatatssl, wo
incjude, for example, an oral formulation asat S

g & i oesp S T rartle GrosSliRe 2k T poudTErar® 02/s1836,
worralagivhducVas & 43gpasitoryes €e.g., rectal suppository, vaginal
suppository, etc.), and these can be safely administered orally or

bAreARGENg fredpeelioare JoPRRaSe 18IS T BrafiorRifI Ao St 485
4ablet scapiside o ¥xgranuteisprefe AR T hersustainach teletseNarepératicdn 767

Liipdaenton caa-her J pianuastuiedy uxing theDRE b6 1aibiqhs) -
an yalrophlllc olymer and molding them. Herein, the mixing and
FORMG arke Pl ATSE EeBFdM PO cdndentsisa priathademiag thy L1 -2~
ameibDeisc 14158, WEmpetnening the saidt mitieng aed meldinglal) as
é’%‘ﬁ{@aé’&'%%cﬁ'f'f%ﬁﬁfspﬁf‘b ¢ ‘%H@%Q?c%\ﬁl'@eatbsp‘idiéai'{'&{etﬁb h804/052850
pharmacologically acceptable carriers include " different tilges of

eBrReftioRal BRAMEDr FSHRTRCRAHIET SIRRIRAESS, foF exarpe) —2-[(28) -
Bxgipiants lus(te;&ybinadgg,s—, tamyt@:gmt@rs,. and%ﬂed;ke—as paselmaterialayl] -
for the, preparation. Futher, additives, fof 8 prengration.such, as 20,
preservafives, antioxidants, conforlng agents, and sweeteners may also be

preehysiaeededMiVhas tReDPPay ihibirdryiddd ¥h tHe 0t rElease

prena@tion.ef the myenyiopds basie, aaesganicaeid Bayhendadelesi-w77118 is
r(i%ula]t{e elution behavioi' of the sustained release
also 1ptin.

nown as saxag
(10) Another preferred inhibitor is the compound GSK23A
disclosed in WO 03/002531 (example 9) also known as (25,48) - 1-
((2R)—2—Amino—3—[(4—methoxybenzyl)sulfonyl]-3—methylbutandyl)—4—

fluoropyrrolidine-2-carbonitrile hydrochloride.

(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
F
NH, ©O
N /N\N
F L\\//N /
F
F
F

MK-0431



25 preparation. Generally, since solubility of a basic drug is greater in the
acidic condition than in the neutral condition, the drug elution from the

W@ aeaeihsd2Pelease preparation may vary depending on the sUMdUbSRAMY/022416
pH. In such a case, change of the drug elution property based on the
surrounding pH can be reduced 30 by use of an organic acid. Since the
pH in the body may vary in individual pati&nts, reducing changes of the
drug elution based on the surrounding pH is extremely significant for
Saringes hiforRedrrgeRbet foransticusspatiari WO MK1)6BI357%23

RETAJS234116(T}R3416 -21 The organic acids include, for example,
citric acid, tartaric acid, ascorbic acid, malic acid, fumaric acid, malonic
adid) Sudeiricricid emadeic Ritid Ias pjantitladid rgluaamicasic; fied Q. the

tB@@@nE't%@H%at@ﬂ&‘i'g aGid, a5earAieacish alc are B piefered, The. o iy oq

sust%} release preparation of the invention has less toxicity and fewer
it e GRS gy St &&n o7 nifiterdd 88 mePReaégely the
lWigmanshbdvinesnhbrses, dogs,98atswaonkeysemice] antkraisy ascpounds 3-

Ry eRtaive, and therapeiis, K0 aggnL iof » \bq{é%%d§e§sg§hghe

sustained release preparation of the invention may be use

AR AR ARORRBPASEUEE agBAt, 3of EXanifien e Bisehlse drgtbrshyl-4-
diabetds (e.gx tyjie 1-diabetas)tgpe 2o gliahetes] psegnaney diakeieshscribed

M%{Qng&@ 9148 qxpeﬁ{@' “g.%m'gipfﬁp%fch()'e%%%qv%z4184

hypoHDLemia, postprandial hyp rlipidemi arterial SClerosis mpaired

@ﬁ?&ﬁ@*éﬁéréﬂc@k{%WQﬁ?ﬁﬁF@d FastRgsIUcdse GFG), Impaired

tin Glycemla G) and djabetic comp I|c tlons e.g., heuropathy,
g%r#rc%pathy, retméohga thy g(;laltairl O?%}éygng Rpathy 3F Sﬂ% Gegapdgse” include:

Ysiepkets dibétid Agpeessthalarneoma, Hfectbas diteasesae.gndustry Co.

nespiratorymidestiony uspasy tyack infection, diggstive systerminfedtipn,:  2o0c
dgrmgl sgft '[I%SUG mfe?g:ns Iowerl b infection), diabetic gangrene, dé} 1
emica

oral “Cavity, decredde of audition, c Fe%?/ﬁg&ﬁ r fidBS5se, %rﬁé:rﬁ}h
éReaton disordetfand assaie hgént forostlucing Blood stiganaadibesolution

bke. Tbecsustaiaed re@a%@rgparati@lgf the IW&E}HQPCB]QX p%@t Shinetsu

Allrje&rg ance Imgalre Fasting Glucose (IFG) or Impaired Fastlng
ycemelaacl) Hoh develd) Ay intd"aibletdy 1 5cosity of 2 wt.% aqueous
solutionat 20°C: about 15 mPa-s), Metholose 60SH-50 {commercial

name, Shinetsu Chemical Industry Co. Ltd. - made) (viscosity at
20°C: about 50 mPa-s), Metholose 65SH-50 (commercial name,
Shinetsu Chemical Industry Co. Ltd. -made) (viscosity of 2 wt.$%
agueous solution at 20°C: about 50 mPa-s), Metholose 90SH-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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30 Further, the sustained release preparation of the invention can be
used to improve pancreatic ((3-cell) function, pancreatic (13- cell)

WOoeger&iatidn, acceleration of pancreatic ((3-cell) regeneratioRCEESIE/022416

2006/135 21)1)6/135723 PCT/US20H06/112 2 41 6 -22- Since the

DPP-IV inhibitor is an agent accelerating glucose- depending insulin

secretion which exhibits selectively accéelerating action on insulin

secretion in a patient with high blood sugar (e.g., patients who have not .
Jode et 198G of BWIDbESIGar viite at fﬁ@ﬁ?‘?@ oF it fesd fvarP 146 Wt -5
angeiuef Zdaiivalueafteo 73 g:orabGhicasedlolermnce) Test(hogose 90SH-
Q69 Declhe sustaneiigleass prenaration hine ivention isyseiilasy gy, —
safe preventative and therapeutic agent for diabetes with less Tisk for

660 vessk Edfiflication, iAduttioh oPRYEEYITcemiat PRtc 2tvhigh e 4000
eyl effecisiod iaselin. YUbie theodosiRg apotntetthe sustaimed Shinetsu
dgleaee.preparalion.of che Rresent inyentipn vples depsndROLING, agueous
su%Ject, administration route, targetlalsease, etc., Tor oral ‘administration

16 HH-a80lt FetieROwith diabdtey Hordddhn g1& 2 25 sirldffd Wokesst theP SE-30000
RRErivhihitosawhjchgs the astivenisgiedient shestd Wsually hecabowt made)

.01-100, mg/kg weight, pgeferably 0.05-3 kg weigh e preferabl

8Vi§1C(5)rSnlg % (\?vfeig t, g%dﬁde%ﬂ?%)gadrﬁﬁgggg or?(l:% c&zré:\:/!v(%(rfe aagg&% %0000
eferably, Hrtbademted r2fsdsd pPESAratioreHBakEba RO atfiinister8finetsu

daspERaUoEsk ekt PP 1Y dnhibiteruastiqr ik dbeiliving bodywiurntaqueous
from before a meg| 1o at least 2 hour ter g meal (prefera hours _
%ﬁtlel%ta% ﬁ)ﬂnealj('l.%;l'h%e%sucs'tair‘i%o Pe%egs%%ﬁ)arma%%f fele%%%{ d%%a%?)%qgfs the 20SH
DRPO PZEnHibitordr the livingrisod p s hotid préfeeatiyade Indtb s fourd:td. —
#aQke prefarabls i4-1p ehaurs,{Usually,ubes usig eiBRPAY inhbitet 10 about
g{gﬁvsgt or treat diabetes, it is necessary to take the DPP-IV inhibitor
e 8re é%arys éal since GLP-1, which is a substrate of DPP-1V, is
segreted: ypon intake of fgod. Howeyer, sigge the spstaingd 30p1elgase reecase

preparation of the invention can release the DPP-IV inhibitor over a lon ,
RiR& 2t 8khfbits sbifffiGnt iMNiBRtSry 2eRIERT PPV, &h&Tften thkén Stution
once a tayhd hérsstainetb reléase Prepasation: dhthe nvergionmay Bess than

gsed ingombinafion with drygs. (hereipafier, refalredd0 4%y  Method (paddle

method) of the Elution Test Method in Japan Pharmacopocia using

900 mL of an appropriate test solution when the rotating counts
of the drug in the preparation eluted by 100% into the test
solution is below 1/3 the saturation solubility of the drug.
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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WO 2006/135723 PCT/US2006/022416 -23 concomitant drugs) such as

a therapeutic agent for diabetes, a therapeutic agent for diabetic
WQamplédtidns, an antihyperlipidemia agent, a depressor, and@htlidH86/092416

agent, a diuretic, and an antithromotic agent. In this case, the 5

medication time of the sustained release preparation of the "invention and

the comcomitant drug is not limited. TH4$these may be simultaneously

administered to a subject, or administered at a different time, : X

RhespeetiveERE I UrRET, (el sustaiadcreltat®Sr&lardtih P IRE TVentyr tained

adtheconcgraitantidimg ikl-majehe ddministenedas tan preparatiomsulation

senjeining.one.agive ingredient eadh. ALAdminStgied 88 480018, granute,

préparation containing both active ingredients. The dosing amount of the

Toneeriaht dAlgican Eé%ﬁﬁﬁﬁéte%?%%@t%ﬂ%as%‘dcﬁ‘n fife osguppository

dinicallyusadch iTharatie of the , 1y sysiaineduplenserpteparation )of thed these

e NS CONROMIAL UMY G116 ANPTRRBIEY SElqgiPd RASR PR ve 1y .

the subjecft', administration route, target'disease, symptom, “combination,

@fic. thesexainphes wieh treaduljesmialiihen, 6WE 0 Farteby SteightRSute:

Jdrpartdvaweight of tbeancomitant drug 20 .based on the DPP-IV
inhibitor, which is an active ingredient of the sustained release

Theparatior imay be-ededs¥ hepsaigahatdpeutio Bgers for digdretaon can  be
fantidiabetic) inclyde, .for example, insplin Rrepalations4e.gadimaldrophilic
insulin preparations extracted from the pancreas of a bovine ogjswin . 25 are
PRAWES nstif preparidtfonE Shthesiaf i geridic SHginBENAG SiRg £ 9

ool By yeast; zincdnsuli, zine protamerecinsudih; frigreatsor derivatipeshods .

Rfinsulin (e g, INSs1 616 DnJnsylinsresistance-improving agents (R 9ding,  a
Pioglitazone hydrochloride, Lociglytazone (maleate), GI-262570,
ﬁ?@q%ﬂ%lé‘@fﬁﬁ%B?R%%B@ﬁtﬁ%oﬁ%r@ﬂé’é-%%ﬁ), MAE6; KRP-297,

S-011, FK-.614, a Iit%zag NN- 2), | L(AZ: ers include
%ﬁ§%§9858?eENE€§§§q§§, %or%’(p%lﬁéé dés%%%%%gi%ﬁwozgcgg/%%m (e.g e
Qe Gepmens- methels2-plie g PAVERAZSIY e RERPBENZ\ISXy Mg} L ©  carrier
phssylhutydc acid)yPPARwagOs|St, PBARY batagonist,1 35tePARy/adiabers,

onist, a-glucosidase inhibitors (e,q.,Yoglibos 2 3¢ b
S T35 PeTIVSIOH0R L2 2 A1 6 a- ibc%%%os%%?\gﬂ%gri?tall,s for the
E?ﬁ@ﬁﬂéﬁ%QﬂguaﬁkﬁiéﬁémE;ﬁﬁgétives for a preparation such as

preservatives, antioxidants, coloring agents, and sweeteners may

also be used as needed.

When the DPP-IV inhibitor wused in the sustained release
preparation of the invention is basic, an organic acid may be
added to regulate elution 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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Phenformin, Metformin, Buformine or their salts) (e.g. hydrochloride,
furmarate, succinate)), accelerators of insulin secretion (sulfonylurea

WQgete36823., Tolbutamide, 5 Glibenclamide, Gliclazide, ChlorP¢dpperane022416

Tolazamide, Acetohexamide, Glyclopyramide, Glymepyride, Glypizide,
Glybuzole, etc.), Repaglinide, Senaglinide, Nateglinide, Mitiglinide or their
calcium salt hydrates) , GLP-1 receptor-agonists (e.g., GLP-1, NN-2211,
AC-2993 (exedin-4), BIM-51077, 10 Alb (8,35) h GLP-1 (7,37) NH2),
afhflineragadistsyelgls Fiamiindde, plagsphetiiose phdepiratasdd, tartaric
inkibiprsAecd rvapadie a¢jd) w33 8gQNStS, (€ Hume k13162431 SRya86h1 A acid,
UL - T(:Cing)O? SB 265? AJ 9677 BMS- 196085 AZ40140), |nh|b|tors oé
neosugarc(eg glycogen P ospﬁofylasé’?mfh Bitst® gﬂ!co% F@ic acid, ete.
phbsphatsse ighibitby, glgédgortantayumistasofhatestatinbigceptord, etc. are
ggenishrsedium-glucose cotransporter (SGLT) inhibitors (e.g., T-1095),

etc. The therapeutic agents for diabetic complications include inhibitors of
dilesesresiuriasel (exp L Fakestat; drpalaestat, 2(f Zensrestatydopaliestads less
Misgliesig, PLydaresiat SNCAR0, CLAIAneurguophyfagty and s cop - 1

increasing agents (e.g., NGF, NT-3, BDNF, accelerators o?neurotrophln
Fﬁ.gﬂb{}ﬁ %Fé@%%tlBﬂ (Igag\mals (e.qg. humans, bovines, horses, dogs,

Lttchlaapheny|)-2{2anetyd-|taidazalyl)e5f34R2entative and therapeutic

rggg}}gpl%gq_lo%Qp{g@él]%aszeoA% &lc. )) described in WO 01/14372), 25 ACE
inhibitors (e.g., ALT946, Pimagedine, N-phenacylthiazolium bromide

(Ahd 7663+ EEXOG226)1 8sbe PXYPBPAIOSINLRTAINS (8:8reARIOSHICAG e used

caesfebgovasculgrrl a%tors (eg1 T|% ride, ngnetlne The 1
anti-hyperdindemia agents nclude sta?l% CompourdEthicht 30 afgameie:

iARifRTS Bf chibldsters syhithbsisse.g.(Carivastate, Pravdsaltietes, type 2
Sinmvasiatin, Rovasiagina Atgrvastatinp Eluavastatin, H%@ﬂ%@ﬂ datheir e g,
alts (:etg Sf étérpselts |nh|b|t}>irs or saualene nthase (e.g., b .
pounfig describe 0 97T 8&8%%\%’ emla’ ypoHbLemia,
mqﬁgpgrggc)l:g_a@g aég{ggy@@:@&mla) , arterial sclerosis, Impaired

dimetbypropyh -ghloso-5ct&srdimethaxypheny!- Zﬁ%ﬂt}m%wi” %W@ose (IFG),
2_[006/135 1 r_;26/1.35723 PCT/11S20H06/112 2 41 6 -2

tETaRYdro-4, 1 5en7d8kaze e 3 -§llal i ThipeAlihe- ﬁlﬁf’eet?'cl%u&%%%lcatlons
flb?rage compoendsiatdiy Benzafitmatep@idfibrate; Sinifiraterhy, cataract,
Glatiyate), Ag:lATJ.'QP&%!tOKﬁQS%Ql’ AV%@@%nE-QUC'@il%@e@ﬂ:onhyperosmolar

exchange resin (ge 9. , Cholestyramine),
coma, “infectious diseases (e.g., respiratory infection, urinary

for

tract infection, digestive system infection, dermal soft tissue
infection, lower limb infection), diabetic gangrene, dry oral
cavity, decrease of audition, cerebrovascular 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 Probucol, nicotinic acid drugs (e.g., nicomol, niceritrol), ethyl
icosapentoate, plant sterols (soysterol), y-oryzanol, etc. The depressors

WerdBEgiotensin converting enzyme inhibitors (e.g., Capt®RSgFiljS2006/022416

Enalapril, Delapril), angiotensin Il antagonists (e.g., Candesartan,

Cilexetil, Losartan, Eprosartan, 10 Valsartan, Telmisartan, Irbesartan,
Tasosartin), calcium antagonists (e.g; #4anidipine, Nifedipine,

Amlodipine, Efonidipine, Nicardipine), potassium channel opening

thogeeldie LB@EF&??aHéW,T—%ﬁ52,SAL36‘71??@?3'912&‘},‘3@90%8%%{‘%&9 lucose-
ddeadtirobesitynagénts inclisler 4ot examphe,icentraleaditiblis sbesitylectively

ag%e@i%é%@ihgeggb%ﬁuroar{ni{l&sﬁﬁ%ﬂf'yé%%%fm%t%'nyg%ient with high

utramine, Anfepramone, Dexanfetamine, Mazindol,
PRy sigRmnol&mine, REGEFEGTEXPanBRRICTaseRhitikAg ¢#§. mg/db of
KQdistats (33 agenists (aig., Gk BkER43r SIR5862EA, tHanTGR0Hg /dL of 2-
SB-226552, AJ-9677,.-BMS-196085, AZ401 idyl oregtic
B B R MO oot Fad (T Eholecyk & %t
Breonists taigefPrelssae))perp Mt dRtetds iMude Brbkampte, vseful as

xagthinegleriative-(e:e.,asaditm saeylate theehbrontioe, €alaiefes with less
salicylate theobromine), thiazide pre rationsJ([e. . ethiazide .
B e e e T T e e o nsonia s, SF BypogLycemia,
siydroflufnéthiazicde, NBERENRY GrHERToMtIRiAZidES Perfluthizide, polythiaside,
methichlothiazide), anti-aldosterone pre aratiqnségeég., s% lonoacetone

526

Fhrhktelldty, 8afbdH c ARPYaFaSE inHiGide® FE 45 |d8f,eparat’i°n of
chiorbenzenesuforiamide preparatioris 80 (epeokionalidome, Méfucidepiect,

idapamide), azggernids, dsosorbide.ethacrynicacid, pyrcladnide, for  oral

bromethanide, flocemide, etc, The antithrombotic agents include, for

. ‘ |
B RBpARR (B9 2 h&TH BRI heBaFR CHIERAT Falteparit *2pie, 2
soditim), Warfarino/Ot2306/085728 PCTHUSA006/028116h-26 fe.gkhe active

warfarin potasium), gntthrombin agepts (&8, aragagebagy thigMbIviies gnt,

(e.g. urokinase, tisokinase, alteplase, nateplase, monteplase,

DERHEEAALY), Prteretadiftébatior ifiibitordqssy. HsHira Y ©-1-10 mg/kg
Wy teoahlorided 5 dlibsiazgl, etkyl iedsapéntoategberaprostsoditmice a day.
serhagrglate hudspchlogide). gte. The concogutantdpygs are preferablyn g pe
Insulin preparations, insulin-resistance improvin aqjen,ts a-glucosidase ,

ﬁﬂ;ﬂ%ﬂél%tered to continuously obtain DPP-I inhibitory action in
the living body during from before a meal to at least 2 hours

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

The sustained release preparation’s release duration of the DPP-
IV inhibitor in the living body should preferably be 1 to 24

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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biguanide agents, insulin secretion accelerators (preferably 10 sulonyl
urea), etc. Further, the present invention relates to "a drug comprising a

WQaMpiBalizh of two or more preparations with DPP-1V inhibitofC3g2006/022416

different releasing rates fo the DPP-IV inhibitor." Herein, "the DPP-IV

" inbibitor-containing preparation” may be any 15 preparation containing

the DPP-1V inhibitor, either a sustained-tetease or immediate release
preparation. In addition, the release control mechanism of the DPP-IV
igRibiOr T and "OPPIR ishibitorsontalriing arepatationydras My padiciiertes, a
ligpitations: and the preparationgyay be gaythat eleases the PERIY.20, .,
inhitbjll%r,; b3£§assive diffusion accompanying degradation of the ,
Preparion: by Pestidhse /P ERINg8 FHIRETARUNFRE FRtEy Bhe Shngr agent, a
ressais of theswolken inside ohtheptdparatipmeaused 1hy intake obthes, the
swraundingwager, Imgedigig release-hy the 95%%%f§£'°’£§9;5%9§59f8€40”of the
or dissolution, and the like. 25 Herein, '&E:Erepar.atlons that release the

DBEERF iifHibito by TasSRAe oifdash fehste Sorekamild i@ sustiived these
refaades p‘:_r?elpaita:ta:umoﬁﬂie_/iracenm"['mhst(pt@‘erablyaaanatrbe&abla&ug,iaginiStered
@ﬁdowhﬂ%i(ms @igxe hyr?é(g Ol:gcyil@]eefgylce”%%§%her Ie£t§8 u sustained

[
hydroxypropylcellulose, and olyet ?/_ neoxp<de), a matrix tab sing
TSOHARE baSE Rt HARY (eSS, EPatBISPELoRydiedeibfdeRsrétiant drug
medrogenated rapeicil- polyglyceria fatypacideisiars) viaklehonhg gsasulgctive

edyyith sustained release pase materials (ea.%.,%ellulsc_gLsI? glymers £1

such as ethylcellulos’e, acrylic acid polymers such as ammnoal yl WG eparation
SPRYBMBESD PPET/ZEELVE 01649272 916 --27 methacrylate copolymer
I%%e(Eélgsragit RaSm ¢o meéci name, Rohr)rg P@arma Co. Ltd, - made), .

ethyl acrylate-methyl methacrylate® CopoRMErs pshsiH (BfaragRigeriately
Eomrerdiabagase, RohtiPhdepa Chinitdzlvade)eéic. 5THee ratio of the
‘Juepataiians that elease RRESRiNibHor figm the, preparalign:dy,  +o  the
%%%rcaodnzlaititogn%ft e repgratiog" include, for, example, a caEsuIe
contaning polygiycotated glyceridaRRESy * dititelGASRERIM&ARRED on the
AERIE GATTERDSSE Corttidn- made))e etc. 18rTee¢ "prejiarations thas ymptom,
igase 2RBAY isbibitordr respapse 1o ,ahanoeef theswreunding pty, | 0. 01-

' de, for example, a tablet or granule coated with enteric base
%@ﬁgég(%cfé%cv%&a%t to 9 pgart by weight of the concomitant drug

. based on the DPP-IV inhibitor, which is an active ingredient of

the sustained release preparation, may be used.

The said therapeutic agents for diabetes (antidiabetic) include,
for example, insulin preparations (e.g., animal dinsulin
preparations extracted from the pancreas of a bovine or swine;
human insulin preparations synthesized in genetic 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-297, 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, PPARYy antagonist,

PPARy/adual agonist, o-glucosidase inhibitors (e.g. Voglibose,
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polymers such as methacrylate copolymer (Eudragit L (commercial name,
Rohm Pharma Co. Ltd. - made)), methacrylate copolymer LD 15 (Eudragit

WQ 28018572Bommercial name, Rohm Pharma Co. Ltd. - made)P.CT/US2006/022416

methyacrylate copolymer S (Eudragit S (commercial name, Rohm

Pharma Co. Ltd. - made)), etc. The "preparations that release DPP-IV
inhibitor by the inner pressure of the swallen inside of the preparation
caused by 20 intake of the surrounding water" include, for example an

dseaskesgstemMieriConcertaEnializat@be L td., FoytevdshingtewePAy, (e.g.,

et chRerpieparatipnsthatgleasg RRB-Mqbhibiter immediately by dbe (. 4.
a%re ara i%n's désintegration or dissolution” include, for 25 example, those i

R ARE 30T by MIKIRG & DPPLAT iRATbF witACBhE&FMERbRgRGIyrsulin
acreptablencarrier(and they barsang owtgrolding. Heteiry the Tolbutamide,

mmeﬂ%y acce@@@?c&ﬂﬁ@r, 'indueﬁ_SLcBl}?%%ﬁgﬂii@ret,o the Tolazamide,
sustained release preparation of the invention. Also, mixing and molding

GFEHRIPBHETEd 30 allsrahidYs Wientional PHBR el Glypizide,
téthhicamlse ;The mslease contepagedmanism of Hendwioiod degre  Nateglinide,

RrePaLatians; Loptaining DP Pdé(ﬂemmtoré;f@n%#umé@? Preéﬁpt—%':geceptor

of the invention may be either same or different from each other. T

"B ora T orP pfepar&tidng contirfiAg DPPIVARAitbPeeky W0 BIM-51077,
20)4)6/185728 PGT/WS2-0L0 6417123241 BH,23 bexasingle preparatéaizor (e.g.,

Ryl prepaations independent fo; gach giher The single preparafion, (o

includes a single capsule containing two ore more preparations

ctafhifg e DPPAV RFBIGES ntitttayer kabib{frefe bty @2 Jafer UL-TG-
tablet) aEs-anckEated mbiatdvavingereitigleceieasa conirolling pattsigitbrs of
thedikg,hhe pregent dryg of the 'ngﬁgggﬂosrhyolua!%&feiﬁa%%?@o%?mp 380 se-6-
of a combination of a sustained refease preparation containing a D A
iRAbTERRRP SN imtAGdRtE P8leaseddietriaiion crtawmiy 10-a DFPIYtostatin
inbibiiproand by asiopsing, suchsvaombigatiossthe exerllentRBPML (SGLT)

inhjkitory ionq .beTo_%' d immediately after administration and be
maintailneoggovéreaa%r'lg term%ﬁilgt Y6 content of the DPP-IV inhibitor in

thessustainesb salepse pigpatationreentainiagea BPP-Iphibior vares 1aciude
g%r%e%dlgg on tg% tygizdof DPP-1V inhibitor, ?mount ofgreparatlon, etc., the

0 énfls,%rexamp 26?30%%13%%8%%, ©.9., Tolrestat, Bpalrestat,
Zenarestat, Zopolrestat, Minalrestat, Phydarestat, SNK-860, CT-

112), neurotrophy factor and its increasing agents (e.g., NGF,
NT-3, BDNF, accelerators of neurotrophin production/secretion
(e.g., 4- (4-chlorophenyl) -2~ (2-methyl-1-imidazolyl)-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-1,2,3,5-
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preferably 25-35% by weight, and ideally 25% by weight. Dosage forms of
the DPP-IV inhibitor-containing preparation are similar to those of the

W@ Re9aihsd2elease preparation of the 20 present invention. TRE BEX®A6/022416

_drug of the invention has lower toxicity and fewer side effects, accordingly
it can be administered to mammals (e.g., humans, bovines, horses, dogs,
cats, monkeys, mice, and rats) as prevéftative and therapeutic agents of
various diseases 25 similarly to the said sustained release preparation of,
wrEalvertioh: Theedseaye BEME présdt Rl IR PRELtORSh Ay T T
sembired . with e tyeor talsopieRargions comainingibRRER, inhibitoisrate,
g pdrmnistiation, 2High A .desage fomncludes ot 6xamAle. ) 0 avasinive,
adrinistra Idn as a single preparation of two ore more preparations ,
Bhval i BIPP- 1 Fbito s 2) 4 tahBBkS SadriniStratio T B8 Miftipie™ ») -
P%%Bﬁ@é@,ns af e Of neore Jirgpalatigns cantainingRRBrM inhibitersy B)rol) ,
administration at WO 21)1)6/135723 PCT/U [ 2416 -
SRSt (RGP P RRAGSIe BrEPLralohe S b o Mot prdparatia "ol °o
?ﬁg?'ﬁ”&gxt@?g’dk\é 'Qﬁg@%@f&%q\%ﬂ@ﬁbﬁgﬁ%&%@m&w Qfrthenrugrofivitors
invention varies depending on the_subject, adminjstration route, target '

(‘j‘fse%s‘e, 5CGRERAREH brally HihiRdtbling it 16 Ja?lpé:&ﬁ‘ll? batieaﬁ?%ﬁ?d efislh 11
diehefes forsexample, thenrbersd doms, of D PE:RE idhibitos awitieh, iSitheosartan,
active ingredientshould pe ahout 0:01:.100.mglkg weight spreferably 0.2alcium
mg/kg we_lght, more preferably .1-10 mg/kg weight, _and these am unts .. .
3RGARPRIEENS be admhistered 8RS e a 10°dS J15)r%1i‘leer’abIy,c%ﬁ“e cdipine,
gmmmm,gmmsmm@ ,_a@mﬁ:raism’reld toheontiiu cushy bbtaid ardivie - 9 - /
pbihe DEfY. iphiblionindhe Iigg bodyombelorepealis atdeast 2

ours after a-meal preferably to 4 hours after a meal. The present drug of
thesinvention,may be usedinsombisaties, 15with thesspneomiteadrag anti-

milar to the case of the %stained rgleea

Si I ' f the -
Ty %snltit%. Thg%ergggnt inverit?o'r{ further}ﬁé}? QB%%QBQ Rl uramine,

on.’ ‘ | ates 1o “the reléase-controiled |
Breparativhrsontibimg- e DEP-IHRIBRBF RRichTf4G et ratsa sp P nao L
@g@&%&@@%@lﬁﬁm by 1Ot 209 4prefesahly ditoc201859%434 htaftébitors
administration”, "the release-controlled, preparation ning thy R- _
iﬁ%ll?itdr Vgﬁ%hsr’%%‘iﬁdeﬁgaggonlsocs (29.8., 8&9 39.%@9@, %IE %&%1 X, UL
TG-307, SB-226552, AJ-9677, BMS-196085, AZ40140), peptidyl
anorectics (e.g., Leptin, Ciliary Neurotrophic Factor (CNTF)),

cholecystokinin agonists (e.g., FPL-15849)), etc.

The diruetics include, for example, xanthine derivative (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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DPP-IV activity in blood plasma by 10 to 90% (preferably, 10 to 85%) 8
hrs after administration”, "the release-controlled preparation contining the

WE@PR/ISHR3bitor which may decrease 25 DPP-IV activity in bt/ piaesna22416

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 30 controlled
preparation eemtéming thedoP®shainhibitoramhich roreyidecreage@BP-I1V(e. 9.,

adiyitydndiagd P'asmﬁr@sﬂ&ezﬁ%% (prgef@ga.b'y, 104083000 over Litokd nase,
hrs after administration”, and the like. WO 21)1)6/135723

PETPPISE506/112253%! 256 HerdPheRdid e plasRATHE PRI/ activig)2tetet
ia@@@dm@@a" m&_armimeniphera{a/e@ous blﬁmdlpias‘.ntpald\lthdqgtrﬂr@loride,
DRV aglivity angd s degreass, tate may yary depepding;onihe tng,0f e1ate
biood pﬁasma.(e.g., venous, arterial or portal blood plasma), 5 any
retssckoAtrofed préparations belong to the present invention of
}g)lease-contrqllceéjngreg%ration containing Ege E)fP-IVIilrslpliPitor" as lon

. tions,
they GRS Fecréase OPPAV adiivity T pefipheral venous blood piz ar%f rons

byn$0 1619096 { praferasly 1000 B596). 20<THS pregeal ventidnssf thahibitors,

rgleases¢antrollgdreparation sontaigingethe.RPRA¥dNBIIEE €8N (preferably
decrease DPP-1V actjvity in blood plasma by 10 to 90%, preferably 10 to
g8% O Marei5atdrably 10 to 80%, most preferably 15 to 75%. The DPP-IV

aetivity dn blaggl plasma can e measyred accerding . 15,10, foLexale: i sing a
"the method of Raymond et al., Diabetes, Vol. 47, p. 1253- 1258, 1998." |
REWas1RE safl detfetde FRE D RRERSERLVPACHVIY SR biSdd plashth1tor
iandthin aosmal ereerse its My be diffeentfhemithe-said Mabies {03, . 15,

75, 80, 85, 90%). Further, the decrease rate of the DPP-IV activity in

Blese Do plashea RPE7 BB diffeiértipemoprtedinividues SRpenthog ome be any
rpethad-at measssRgRRR:V estivibpin-bipodthplasma Fore exasple, iustained
measuring conditions such as sybstrate type, substrate concentr 'ort15.L th
FRSL5 Time: diIA HCtples 5 Bood ’Byf%frﬁé?gﬁa%_e like of 6% e e
activitg e blood pidsmacsaieiftdr et froth théde imH® hiethotn the “DPP-IV
daseribed n-therabava dieturatheidecrense rate ph the BRR4VidetiMitytions,
Iggﬂpo%he preparation may be any that releases the DPP-IV
inhibitor; by passive diffusion accompanying degradation of the
prepartion; by response to change of the surrounding pH; by the
inner pressure of the swollen inside of 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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plasma may be greater than those described above, for example, the

value of 90% may be over 95%. Among preparations containing the
WEPPA3Sdibitor of the 30 present invention, the "release-co®¢diEsR006/022416

preparation containing the DPP-1V inhibitor" of the present invention is a

preparation wherein release of the DPP-IV inhibitor is controlled. WO

21)1)6/135723 PCT/US2 0 0 6/112 2 42%--31 Such a preparation is

preferably the inventive sustained release preparation. Also, among the

rrbls of he ieventipnl VaeruR ok pring Hedhbil&mBHF Stidtaiigge, Rohm

Felease preparation, cantajning)a DBEnM inkibitol abd-ar thpledigéehacrylate

release 5 preparation containing a DPP-IV jnhibitor" is preferable..T

BRI TR B a B St 1S BRI R b ot g Zharma

poesentttiventimadyas, loser toxicity and fewer side effects, accordingly it

can be administered to mammals (e.g., humans, bovines, horses, dags,

Bags, MBAREPE RN and 18 Tats) 2Frenbhife dnd therEpettic agfgrﬁltlst;l the

ofyprioysidiseanes aipitadytd the ustained releasererepenétiobrofithde, for

invention. While the dasing amquntof the releasessontralledyeparation (e.q.
Itnari)mm’g the DPB.V |

con nhibitor of the present invention varies dependin%
onlve 5uBjcbt Ladmiprstaier PdutB 2B getdISEEELSHE ofc -wHE orally 24! Vo
administering it to an adult patient with diabetes, for example, the usual

does of DPP-1V inhibitor, which is the active ingredient, should be about

O3 - 100 engaiweight t mréferabes 85 RF miglkd WEigAE Mo prefsRpppe to
g%&&agl%%tﬂéeig%@aﬂq@ﬁﬁ%@ﬂmmm pn@e_zqrdm&mﬁDdi?a\?&blet or

referably, the release-controlled preparation containing_the V5 :

FHfBitdeof thiddhelentinventisRSHatid geaggmirrﬁ%iteerg at'gts) thaftgtt%eyllc acid

aotigmef thes DRP-4Y inteibitoriny Uad tivingHssdyerr coRvAtaaily dhtarragnercial

from beforg.a mralio ableast,aBout 2 hielrs) gfteka: meal(peaferalpd ymer LD
hours after a meal). 25 The release-controlled pr%r)%ratiolg}lg%ntaalin@oq the 4 _
HEpreshhibitorSPie pleSERERTERtio May be Used in combination ’

withea Eoncevitaat dyig es inthe lcaserofthémibtambt dlebr@mercial name,

Reparatign.of the invention. fpgeific examples of a microcrystalline
cellulose include, for 30 example Avicel(r) PH102 and 101 (FMC
Biapolymep Shiledetghiankbh).release DPP-IV inhibitor by the inner

pressure of the swollen inside of the preparation caused by
intake of the surrounding water” include, for example an osmotic
system, 1.e., Concerta™ (Alza Co. Ltd., Fort Washington, PA),

etc.

" The “preparations that release DPP-IV inhibitor immediately 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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Specific examples of a magnesium stearate include, for example
Synpro(r) Magnesium Stearate NF-Vegetable Grade (Ferro Corp., Walton

WONE6/O23NV 0 2006/135 21)1)6/135723 PCT/11S20H06/112PL HUR0GP022416

Specific examples of a lactose include, for example, Lactose DT and

Lactose SD. In addition, tablets often contain a diluent or filler which are

added to increase the bulk weight of thedéend resulting in a 5 practical

size for compression. One, two, three or more diluent and/or filler can be
ssdecied ibxdmplesepfaplzarvaceuticallyu mcceptadbe fileiand independent to

p&%ﬁ‘a&g{gfallyﬁ%ceggﬁ’pﬁéj”"b%gaﬁcﬁgﬁ' bi'ﬁ@[ﬁd@ ”%‘it%q.ltg’le capsule

confectioner’'s sugar, compressible sugar, dextrates, dextrin, dextrose,

|5eRIse EPfhariiitdl, Rfierodi9Stallime SRRGRISE Powdereticdifilgsethe  DEF-IV
sothiteh, soerose mndttala ahke fitebasd/onpdikent ab Iy, anay beypresesttirt) or

an, amoynt r, Aqui 196,49 3RS QI abayh 15210 ABOYL 5, and
Afgj%%}?%veecl{ght o?%ue com[l)ggition. M%st preferatﬁy the above déigcrl%e% Sroan
detpdsiidns comprise one or two 15 fillers selected from microcrystalline

cellulose such as Avicel PH 102 and |actose. Luhricants are icall
T te S il SEiohg SEAE Ao S EE MR composed
mifimizeficticrtdaring ftabletetmbredsiopland allbReior raficval ofpfaining a

GorpRResSEh28 1ablet fraim 4he digesushdubdeanisaare emmenlyn containing
included in_the final tablet mix in Emounts usually about or less than 1%

5 Wefght! THEISHES R coRBonést risy BE Atrsmidbicor °RY rlorb%%ﬁ(?n’ the
Exaraplesivf Rth-[Ubritahisiichude stebiienacidn tdle andmagadsigmnediately
steatate, Magnesiyastearatesresuces: the,2adrction betwegndhedig wall

and tablet mix during the compression and ejection of the tablets. It helps
mryest adbesiwnhabiablets tothe porchay andhdigsi ddagnesiunhstearaseained

algq gids.in the flow of the powder in the hopper apd inte the g f fthasa,,ries

particle size range of 450-550 microns and a 30 density range o

KopengbrgimLOn is $table &v@oeShot PORMErize- M- tiRF tabletiipnt  of

piedhepieferresdubricant awmgresiutsstepsatesisaalsdemplayesd iytheeight,

formulatign. Prefer. ly, the Jubricant is present i the tablet formulation in
nrgr%eorua%%rio&? f%m%%om?tyo.‘%%/g tg hbaortlJt 6%%); alsoy;referreg IS 3%Ja level

af ahaset 0s5%nto aboutd%opppweight, aneimest peefesabling preparation are

similar to those of the sustained release preparation of the

present invention.

The present drug of the invention has lower toxicity and fewer
side effects, accordingly it can be administered to mammals
(¢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
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WO 2006/135 21)1)6/135723 PCT/11S20H06/112 2 41 6 -33- from about
0.1% to about 1% by weight. Other possible lubricants include talc,

WoaWett¥plde glycol, silica and hardened vegetable oils. In arPEbtléRa06/022416

embodiment of the--invention, the lubricant is not present in the

formulation, but 5 is sprayed onto the dies or the punches rather than

being added directly to the formulation-Y¢hile the present invention is

described in more detail in the following Experimental Details, the present
inveffisorefs-not: imeited toftheselauig tke usesmeftheiinuentiarf maywbe or more
varieshas +10ang a5thRiSepRsHis Hot exeagdad, Emhadiments of the

Invention The subject invention provides a pharmaceutical tablet .
farnukatien FarsylagonfkgcompsisingrRer dniigdosagea fymi &v@m@elon varies
tglbleé tl&e Jlonoownin%%tiggrseuq)iegtcs’é 15a iaan)tP-:!l\é 'ighibi:tgﬁgéefeléaa&l t disease
Vi %I%gﬂpf}n,gora p armace?utlca'lly accepjfabr% salt thereot aé an - active !
inredienth@) atiakdxypromihetioiéaluldse iith &t apshreht pREdsRy with
Qiféb@@@&lP @i?@&%@@,(nm%inaéﬁq vaajs 100,086 chy wheis presant which
in a 1% solution, (c) an tionally a filler and/or a lubricant, The subject .

i erttn BDAdEs L The A0 o Tk TofAE G BT JaBA s #eisht,
aoregrsiagloerfubit doskgevWohohd. g. meertabietitieaiolipwidg g reglidstsve ight,
Zan () HE50% msafarablih 13135 % s Wejgton @ndry; vaightibasisold twice a

DPP-1V inhibitor preferably vjldagliptin, or a_ pharmaceutically acceptable
SMiihercof FE AT SR inglatlent [5¥20-50% préteratly J0-60% byroiic  be

weightrbateded 30 weigridsis ofalhydoxypiopy| ansthyicellofosetveith DPP-IV

ahapRAKet viscosify of 80000 e840 120,800,467 frominal yalug:100,00Qast 2
cP) Whegé)resent ina 1% saolution, WO 2006/135 21)]126/135723

Fbé*l"ﬁfs_ F@%/flf?ezail%r_%ﬁr(%?ja%dt(?pt?orli_l&\%fg filer &hdfolg Rdbricant.

g syhiectinventon pravidas.a Riigupacaytical tablet formulation ;i ination
(Formulation E) comprising per unit dosage form e.g. .
with the concomitant drug similar to the case of the sustained

release preparation of the present invention.

The present invention further relates to “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%) 1 hr 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

ow

) 8 hrs after administration”, “the release-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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per tablet the following ingredients: 5 (a) 10-50% preferably 15-35% by
weight on a dry weight basis of a DPP-IV inhibitor preferably vildagliptin,

WQRM@haceutically acceptable salt thereof as an active in§feilER00{))22416

20-60% preferably 30-50% by weight on a dry 10 weight basis of a
hydroxypropyl methylcellulose with an apparent viscosity of 80,000 cP to
120,000 cP (nominal value 100,000 cR3xyhken present in a 1% solution;

(c) afiller; and 15 (d) a lubricant. The subject invention provides a
pharaiaceutinal tabtstdfoprhatationi@-ormetatioh Exrtémprisingnpdriagitt plasma”

qr?c%ﬂ% form 8.9 pef tabletihe following ipgredients: (30185098 the ppp-1V
preferably 15-35% by weight on a dry 20 weight basis of a DPP-IV

iARBHEH pYefdtdbiit Fildaghsas cora Phatmact it RERE iR shite type of
tberenf aslamsastivesingredieat by 2060%pireferably 30:58% by weightlasma) ,
AL§ dry el hasls gb eullrosypiond ety icalliong, 2oWinal  present
appyaren'g viscosity of 80,000 cP to 120,000 cP (nominal value 100,000 QB)

VRS PRéSENt in @195 *SAHBABAT ORI B5YE Prafe ity 2518850, B Waight"d  the
arpa-dry weight basis oka phatmageutically aceepialdlee 30dillePrpaid activity

optionally WO 2006/135 21)1)6/135723 PCT/1 06/1L12,2 41.6 -35-
B LA SrareraEh B B0ty B and diy gt bag oGP 81y 10 <o
phafinaceutically acceptable lubricant. The subject invention provides a

pharmaceutical tablet 5 formulation (Formulation G) comprisi er unit .

Heag@ R g, DYDY tne Jollowify IAGrEEhETiss (B E6.a0H Preparation
preferablyi 1§-35% bYyRReight iorhaldrpoweipnt bissts et acDPPERLhhilsitgrvity in
%ﬁt%abbflyggggﬂ(?ﬂaoorte Pharmaceltically acceptables 49, salb thergpb rerably

as an active ingredient, (b) 20-609 -500 i
10 to 80%, %ost préf)erabggﬁlgreggr%k%lggo 50% by weight on a dry

The DPP-IV activity in blood plasma can be measured according
to, for example, “the method of Raymond et al., Diabetes, Vol.
47, p. 1253- 1258, 1998.” As long as the said decrease rate of
the DPP-IV activity in blood plasma is within normal errors, it
may be different from the said values (10, 15, 75, 80, 85, 90%).
Further, the decrease rate of the DPP-IV activity in blood
plasma may be different from the said values depending on the
method of measuring DPP-IV activity in blood plasma. For
example, if measuring conditions such as substrate type,
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.
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weight basis of a hydroxypropyl methylcellulose with an apparent
viscosity of 80,000 cP to 120,000 cP (nominal value 100,000 cP) when

WQREeEhiSTRa 1% 15 solution; (c) 15-55% preferably 25-45% RCHAIGHI061§22416

a dry weight basis of one or two pharmaceutically acceptable fillers

selected from lactose and microcrystalline cellulose ; and optionally 20 (d)
0.1-10% preferably 0.1-3% by weight on3ldry weight basis of a
pharmaceutically acceptable lubricant such as magnesium stearate. The
StifectEinbERRBA PrbYIRIcksa Prafsellichhtablavdsimufatigs tained release

(Feepatatianhl) compsisingpehgnit desagedarnbe.0cndd paktallebthe “a drug
foIIowin.%in redients: 10-50% pref?rablyﬁ1 115:5-35% by wei'%ht on a drg/ £i

v&&%ﬁ%aﬁ%of&DFﬁg— iMAIBIOT pr8 eraﬁlysvﬁcliélﬁﬁjptinlf%r a°¢ Ppreparation
prarbedceutitally acdfRable saklhbredoinas amdctivenngridiesti 30e(b) release

20-60% preterabbn3Q-DOM PYWBIGHTRN By, welght Basis:f@ rapie.
hydroxypropyl methylcellulose with an apparent viscosity of 80,000 cP to

moo&mm&asmlwlswsz@mfmzoueﬁﬂa_mlzr@ 6 3t cPpDpp-1IV
(ppmipal walug4QQ,000 cB) when presentin g 16 150/ution; (€) 2R-40% BY £oyer

weight on a dry weight basis of one or two pharmaceutically acceptable

fifePs selEctety fronT FRCtosBHN mitrotffstdifneEBidbseswat to mammals
OMinla,l|yk(di1@rﬂ'_3-;|.0%’©pﬁﬁf€i§ab|y1&rﬂsé§/p byoweight obsa dﬁ)brv_keight basise, and
q_IaQ:B?agg aﬁ? gggﬁ'&é @Eggp?r%e tlllilglt.: SS‘Q Etllo Aaeg%li:m ag%u@%q:lfﬁlg Is(_:‘tdi seases
formulation as described herein wherein the filler 1s sef'ected from lactose

ahdiiieroefy Sl ceftiicssa prrifrte ritaPiRét finfifatids invention.

(‘I;I?rq]ula% on I)das described r%erglp cg rréprlswﬂl% at IeaStrE\Q’Qofil

er ,
préterably 18ctoS8 a8 hitroctystaliine Cenifose. 1 an em%%%in%r?t? aration

tAenaetostns prase MBIV abrdufstiftomn Pfo Bde prafesably 1ltovE9byh varies
weighhdang mierogeystaliine sellulegeils RreseRt bhan sMAUNt {00 disease,
etc., when orally administering it to an adult patient with
diabetes, for example, the usual does of DPP-IV inhibitor, which
is the active ingredient, should be about 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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35

to 35% by weight A pharmaceutical tablet formulation (Formulation J) as
described 20 herein wherein 20-30% by weight on a dry weight basis of a

WP/ 18578hibitor especially LAF237 is contained in the formUR&IaHS2#06/022416

pharmaceutical tablet formulation (Formulation K) as described herein
wherein the hydroxypropyl methyl cellulose is present in an amount from
34% to 46% preferably from 38% to 42%3by weight. 25 A formulation as
described herein wherein the compound (DPP-IV inhibitor) is

Bf&chyfdoxg=adadhent-dy|am ivadtacety J-npirclkding(Syscarbdritrilbactose DT
(LAF23/-0k vildagliptin). A formulation (Formulation L), capsule, granule or
tablet as 30 described herein wherein vildagliptin (LAF237) is a crystalline

formeefadildegliptinaferystal dfawn AYneharacierizadbyaroX- fayler which are
diffractio ite ith pegaks at about 16.6, 17,10, .17. Q 2006/135., .

f%%é/lgé;a%gé%\% uszg(jﬁﬁog}/lii‘l%_zl‘%’iigé“%?? 3 %g%roeygﬁsn -tﬁgt%ugt?mg_ e
A Sk Bby ANt Kb S§HHFART P attRawith foakshaegoet Tpe diluent

E356/36.6£17 0617 220200k 2361 £5t4d28. Exatpld Ssdegreeprlatheldeutically
Such a, crystal form is described in the International patent 5 lication,

S PETIR00a D173 T tehh RGN Sovtrs Sy Bryataline £ L Luents
foRAL pieferabiVi tthe ¥gstalform "Alrof isidagliptin. Thestsjédongehiion sugar,
renisiessa phasmasestieal takiet: farraglation Somprising paruitdosad@ctose,
fﬁ”ﬂ'ﬁ'@éfer tablieé tggrlg fg!Lk_)LVng'eg in%re 'erlts: éa) acomaoun asan ., .o
AGE ingréd,ierﬁ, HEFEi thes compoun as & tormuld 1101 NFe-Huese
RE@HZYN NV a&wheeeinRlistaulsstitutédadinddmyl aninds adistege, e.9.,

f{]@ry @f&o &,e@,@g@ra_«:t}ly yﬂdaﬂag&iﬁ&;l Cfrr”&:@m%mﬁﬁei@i@aﬂ}é apcspialiss sanr from
thereof; (b) a rox ropy%get cellulose with an apparent viscosity o

08D oot RO, 2 ronfial VB T00 B00 £ RFBRCBIE&m Host
®d1efegulpfignthe above described compositions comprise one or two
fillers selected from microcrystalline cellulose such as Avicel

PH 102 and lactose.

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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(c) a microcrystalline cellulose; and (d) a magnesium stearate. In an
embodiment, relative to the weight of the formulation: 25 (a) the

WQaMpd3fid3e.g. vildagliptin is present in an amount from 20%P{Sr308294$/022416

weight; (b) the hydroxypropyl methylcellulose is present in an amount

from 30% to 50% by weight; WO 2006/135 21)1)6/135723

PCT/11520H06/112 2 41 6 -38- (c) the A%iGrocrystalline cellulose is

present in an amount from 25% to 35% by weight; and (d) the
rhitgResipestearftd is pieseniieun ahdunb¥rom.4ds to 399 blyaweightssible
ilfbam@mﬁrsemlaa@inm relative to the yeightiefibe forguidation:dajthe  ang

oun% VI| a Hptln IS resent In an amount of about 25% by

weg T (D theer%/ rog(yproﬁy fethyBIIidse 98 bHES&t in ﬁlﬁofﬁ%?‘ﬁtgun?f the
cfraisoiti40oe Bheeightr icpathe microotystedirecelliiosetis pfesentlimtdaon, but

fBOHBEQE@BO%%Q"/OcB)é wgight; and.¢ch) tBﬁr(BﬁQBea%'%éLeﬂ{ﬂé%'soelng added
resenteh? an amount of ahout 1% by weight. 15 In a further embodiment,

A abletforRuldtior Rt tbRrising a lactose. In an embodiment, the
AEI0Re IeRressl Inan amaHet e L4 o 8% Buaeight, g anaddligngl, che

embodiment tlr%we lactose is in an amount of about 4% by weight. In an
dinbbaimeat, HeoPPPpiahibiRsRiddectéd o sientyoinvention is not
[Rithteyana-@- mw@aymnahetwmlrwia@tyl 2ripuotiding gagbonitrigried as
ngghggr%{gongg yild: tlcn Lthreg |§oleucyl thiazolidine, Sitagliptin,
Saxagliptin,3- (amlnomet yl)-2-

isabutinidoxe-4-phany ! 2-dihydsa-6-isoquinolinecarboxamide and
2-{[3-(aminomethyl)-2-isobuthyl-4-phenyl-I-oxo-I,2-dihydro 25

GHisoquistabyl foxty facetarmide amd optionatﬂyé@harmaceuﬁaaiasadtStilaemof tablet
'E%ED}QQQWGQ%JPEMPQH”%KDPP Q!Ltﬂ[%sipéllz {l(élt dosage form

cyanopyridin-2- )amlno)et lamino]acetyl-2-cyano(S)-pyrrolidone or a

Fh&m&&autiél (‘Hﬁaﬁ .lxﬁfﬁﬁ@re’dfgg@qﬁ Lpfeferred em bodlment

the inventiqn poncerys 3 Gompositin. of unt dpsage o s flssied, or -
herein wherein the compound

pharmaceutically acceptable salt thereof as an

active ingredient,

(b) a hydroxypropyl methylcellulose 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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(DPP-1V inhibitor) is vildagliptin or a salt thereof. WO 2006/135
21)1)6/135723 PCT/11520H06/112 2 41 6 -39- In yet another

WeaMBedeht, the compound vildagliptin is present in the fornRGlatI51396/822416

pharmaceutically acceptable salt thereof. The subject invention also

provides a pharmaceutical tablet 5 formulation (Formulation A),

comprising per 400 mg tablet the following-ngredients: (a) vildagliptin or a
pharmaceutically acceptable salt thereof in an amount of about 100 mg;

(b) a hydroxyprepyl mettiylnetlitosd. irnyan amadetrobrkl/aboat 160mgant .
wherein the hydroxypropyl methylcellulose has an apparent viscosity of

81000 TR EL0,000 ¢ HGRINaPFANEYRs0,000 cPRYRATER o5ieiskrrin  tablet
126:50lutien ofc) arererorsysialing cellpse 4nwhn peoum Of 12 ddemMirm e.g.
(ﬁg a Igggols%ln an aggri#hg'%] 91;1 a_bgut %g Cmgh%gd (e) a magnesium stearate

in an amoun otf 4'mg. The sugjec??nventlon also provides a

pharmaceutical fgblet; fargulation feoupylation; By seomprising: Ber600me  ary
tablet the 20 following ingredients: (a) vil agli%ltin or a pharmaceutically

acceptable salt tHEE8F N aR3hBunt bf abolt 50 thg; By Hiter preferably
hydroxypropyl methyldelulldpéin an amouat opretmacA0 vy, Mereinthptable

hydroxypropyl 25Jpethylgeliulgse nas,an apparent yiseogity,of 80,000 cP

to 120,000 cP (nominal value 100,000 cP) when preSent in a 1% solution;

(c) a microcrystaliine geHalpse pranarapunt of d-800ob 30 (@Giglactase ik dry
an amount of about 24.mg;.and. (e) a.magnesium stearate in an unt

o1 6 mg. WO S EATRT A B r tior T LTI P o eI Lutose
embodiment, the pA&fmategiRataplet fdaRamktien ednfiOcsmbieing20- 000
the ingredients in the anwainisreciedeabove obbe sppjetdaverticraisan a 12
provides a metho% QLLQTQEi;”g : .

(c) a filler; and

(d) a lubricant.

The subject invention provides a pharmaceutical tablet
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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5 dipeptidyl peptidase IV activity in a subject comprising administering to
the subject an amount of the above-mentioned pharmaceutical tablet

WOaRkriI3ftd3s effective to inhibit the activity of dipeptidyl peptiB&IEUR20p6{#R2416

subject. In an embodiment, the subject is a human being. 10 The subject
invention also provides a method of treating a condition alleviated by

dipeptidyl peptidase IV inhibition in a suBjeet suffering from the condition
comprising administering to the subject a therapeutically effective dose of

any of the heréfh-mehtibnéBphanabesakiésl tAblet fsrmivativhsobhit on a dry
dosage 15 forms e grpsuls dabletsgompressadtable diealily acceptable
compressed tablﬁtab [%I‘élill . The subject invention also covers the use of

any of the herein- mentions pharmaceutical tablet formulations, unit

dagage fofms 2-9- Garsuletablet, somprgssed table,ditect compressed oy o«

20 tablets, granule, for the manufacture of a medicament for the

tEAtENR 0% colfhtiH HibvRite by difEPRAVITEIiIRSE IV nhkibAidRARe form
&syghject suffebihgtfraimethfoddrdition comprsihgnasministering to the

subject a therapeutically effective dose of any of the above-mentioned
pharmaceutical #blet.forrfliatiBAs L 5afHe subjectShventioralkdhéovers a dry

the use of any of theikereinpmengionad pharmaeettical tablgt tor preferably
formulations, unit doE%%e forrps e.g. capsule, stlet co res; d tagle,
tion

: lipTtin or.. a arma tabl
direct compresseJJTa s Grantlle fof the'treR men?SFg cond ceeptab-e

alleviated by dipepiitly| peptidaseay innilitda vie alssjedisaffering from

30 the condition comp?t))risingoadministeringﬁt,o the subject a therapeutically
effective dose bt any of 178 ab&F&hirtoned *Prafacdlticit4Bkt o» @ dry

formulations. Prefeedhliytheécesrnditicntallevidteddox dipeptidy| peptidase=Mulose

inhibition is Se'eCtﬁ@'{ﬁOVQrPQJ%ig}SJQWEd‘éEEEQSEEﬁ_ia@Ft%%W_@o cP to 120,000
21)1)6/135723 PCT/US211116/1122416 -41 mellitus, arthritis, obesit ‘

allograft transplantation CBaitatoniF-bite dPSosk I—?@a\rt‘?ﬂé?lﬁré’,rﬁﬁﬁﬁﬂifé&n a ls
Glucose Metabolsm)i&Ingmpaired Glucose Tolerance),
neurodegenerative diseases such as Alzheimer's and Parkinson disease,

modulating 5 hyperlipt@e®td, nisffigting tondifionAs asdotiated With on a dry
hyperlipidemia or ferilghering¥LbL, bDL amd Lpea) levels, cardipnassuldically
or renal diseases £.9, diabglig caudiomyopathy, leff nriohtyentisular oo oo
hypertrophy, hypertrop]ﬁlc medial

microcrystalline cellulose ; and optionally

(d) 0.1-10% preferably 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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thickening in arteries and/or in large vessels, mesenteric 10 vasculature
hypertrophy, mesanglial hypertrophy, neurodegenerative disorders and
WQaeitly& isorders, to produce a sedative or anxiolytic effect¢d/AieMedr2416
post-surgical -catabolic changes and hormonal responses to stress, to
reduce mortality and morbidity after myocardial infarction, the 15
treatment of conditions related to the ab@w-effects which may be
mediated by GLP-l and/or GLP-2 levels. In an embodiment, the condition
is non-insulin-depeRddnbrdiabétesarineditd§ Oln0&Aottier erhbodipresietlie in a 1%
condition is obesityaythrifig, or 20 osteoporosis. In a. further
embodiment, the subject is a human being. The subject invention further
provides a methed of 2meatirg ayconsliien aleviated by dipephdylbasis of one
peptidase 1V inhibition in_a subject suffering from the condition ¢ risi
bcministering to 25 SUbiGA a the APEUTEally Efesive arUREof aay of the =
above- mentionedSsH&Fh&EeutidaieEblet IgehaREionsah CompBihateasygiyalline

a therapeutically eftectivesdese ofan aptdiahaticyor arthritis drug. In an
embodiment, the subject is a human being. 30 The subject invention also
provides a phatmlaceti¢allidblep fofmutdtion compAsindgppemenigdosage a dry

form €.g. per tablg;g@ghgollog\ggggng@piegts: R)-3-£OERRURG, PB.AN 2CINRap1e
ingredient, wherein the , compound has a formula: WO 2006/135
21)1)6/135723 PCTHR/S561R56/112 2 41 6 -42 O CN H R(CH2)r N 0
")&h%@H}ﬁa‘ée%{sé%tega%%@%@ﬁnﬁﬁda?i‘%rﬁ?‘”aé”téggrcﬁ%g PI Q2 yherein
pharmaceutically acceptable salt thereof; and 5 (b) a hydroxypropy?

BthyldettiGse with arfdsisdieht visEaRity b 880660 cPI® 170,00pgystalline

(peminabgalue 100,000 cP) when present in a 1% solution. In one

embodiment, the herein described pharmaceutical tablet
A pharmaceutical tablet formulation (Formulation I) as described

herein comprising at least two fillers preferably lactose and
microcrystalline cellulose. In an embodiment, the lactose is
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

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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10 formulations also contains a filler. In one embodiment, the filler is
lactose. In another embodiment, the filler is microcrystalline cellulose. In a

WOoRtEr3dmbodiment the filler is microcrystalline cellulose andPEEEIBE20001022416

another embodiment,-the herein described pharmaceutical 15 tablet
formulations also contains a lubricant. In one embodiment, the lubricant is
preferably magnesium stearate. In yet ai3ather embodiment, relative to the
weight of the formulation, the hydroxypropyl methyl cellulose is present in
thé-hdr8inddeserdzed farmeiations ¢h areamatind SOM B0 to-5@% @0flfraction
weloht- 0 an embadiment, the Lydroxypyepyl mefhyl gellylese js present; 5o

in the herein described formulations in‘an amount from 34% to 46%’
prefdrably? fom 8884 td 4298 hylweight! in & higfEreafbddihess théuch a
rese ok investionialsacnncasbg 25 thadergirdeserbead phaymaceutical
tablet formulation, w in ot [ age form, the ratio of the weight
oﬁ‘p\PﬁLdécg?:gﬁﬁntgg%e %v%éf htslt?fo k?ﬁ(jré)réé/g?o%pyl methylcellulose is of 0.16 to

%ﬁe pE%fﬁ'Eﬁblyiq_-éath]ig@iQ{"O éo%h‘“é@f@%}@’ﬁﬁ gg’ep @J éH,SZpQQf erably

6/112 2 41 6 -43 Preferably the herein expressed ratios or % are

X5 SE&E Gita faRwelghtasis 174 FaRhEF embodiment, the present -
iRyention,glse concarns, iia perein dsseraed pharmageuliedl(gblel.,  capiet
formulation,”wherein 5 in the unit dosage ?orm, vildagliptin is present in an
HRBURL BF 10D REIBDO0 R, Rtsfetably F0634G§, B0 MG ¢ 20 g plet the
thel cewrespondngamaity of any of its salt. The herein described
pharmaceutical tablet formulation can also be used in any unit dosage

form, for exampie, ancorepr@ fmdnglation suchizes atnbkeqiredddingherein the
multilayer tablets)gapsulesinelyding-a micracapsule, capsules containing
several e.g. two compartments), granule, or powder; or a parenteral

formulation such as a suppository or any other pharmaceutical delivery

system. Preferably the herein described pharmaceutical 15 tablet

formulation are used irﬂlthe form of ddpsule, gran@or tablet. In a further
embodiment, the presen{invention glso concerns a pharmaceutical

multilayer tablet wheriin/t herein described fharmaceutical tablet

formulation, repigggnEs o

wherein R is substituted adamantyl and n is an integer from 0 to
3, preferably vildagliptin; or a pharmaceutically acceptable
salt thereof;

{(b) 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) 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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20 layers. This can be done as a multilayer tablet (one over the other) or
as a coating one layer surrounding the other one. Preferably the present

W8T Zdso concerns a pharmaceutical multilayer tablet wRETEPH$/022416

herein described pharmaceutical tablet formulation, represents one layer

and a formulation 25 comprising a further active ingredient represent the
second layer and/or third layer. PreferaBB~the further active ingredient is

a glitazone (e.g. pioglitazone or rosiglitazone) or metformin. Preferably

the further @r)secohd layectoany froalddiate refddselformulbtio®rElsent in an
herein described 30 pharmacgutical tapleffarmylationean reprgsent the

middle layer and the immediate release formulation comprising a further

active ingredient ¢aa repigsest the twosademal lbyersrdhenhertin an  amount
described pharmaf%eutl%al #@oblgg fgr%mglatlogic represent the central

layer and the immediate féléase formutation '2006/135 21)1)6/135723
RCT/US20HI06/114:2 4di fishd; compiisingsa further aglive ingeadiedt CA¥E  the
represent the surrounding coating layer. In a further embodiment, the
ﬁf@g%ﬁlt?r’?ﬁé’ﬁltfon also concerns a pharmaceutical tablet obtained by
.compressng)of,é%% hg&&%]o%ggsc(glpge.g phaymaceufical tablet f%g@gggpn.in an
in a further embodiment, the present invention also concerns the above
pharmaceutical 362 bbedin@BIB coRthreEsitiighthe herein described
pharmaceutical tablet formulation, wherein the herein descri eg? :
pharmaceu‘t?ﬁal %gb ek%r]rcnoﬁigﬁgﬁ?g {s]ugﬁ%EWC? Cfg FrLo eorsceorﬁga t%%sent "
before compressioprinto edblepowta 4@they erfbistiinent, the present
invention also concerns the above pharmaceutical tablet wherein the .
hardness rafiye §8of ’Béﬁﬁ@&ﬁﬁ%tf’o?iékﬁ forShe g Mg VildaBfisfin *t " 2
tablet, and betvegemndd tof25Kpifor #& 150 megigltagliptd tablet. 15 In

the development of the herein described pharmaceutical compositions,

the applicah haklfisEA@Eea iRt thescBinpresked PEBTeReshReidlly afeept of
compressed tableidsparticukarlye agivantageous if the particles comprising

the DPP-IV inhibitor especially LAF237, have a particle size distribution of

less 26 thdm280em prefinedlpbetweerth® to PEOLAL Thium e Riripsy further
%r?}aﬁgﬁrggﬂétri? @b'?cs@dl f5emvlem@%@oﬁﬁf@&%@nﬁ?raﬁﬁ@eﬁ@ﬂb@% is present
pharmaceutical tablet formulations, wherein the dispersion.contains .
ri‘é’rtic‘?éh C%Iﬁ?blﬁ&ngfﬁ%-l f,mh%to\r'é(s %y welg%%. In an additional

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

W

n

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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preferably LAF237, in free form or in acid addition salt form, 25 and
wherein at least 60%, preferably 80% and most preferably 90% of the

WQQAteIBEi2e distribution in the formulation is less than 250 mP&ITWEREPaI9R2416

between 10 to 250 gm. The present invention concerns the herein

described pharmaceutical tablet formulations, wherein the dispersion 30
contains particles comprising DPP-1V infgbitor preferably LAF237, in free

form or in acid addition salt form, and wherein at least 60%, preferably

8o0ovand mostiprefenabld208enof thenW @ @6 h3ANT¥23dagliptin is present
RGT/URZOHOO/MN2 2:41,6 -4 patticigysize distribytion iy the formyilalien  sait
is greater than 10 pm. The term "wherein at least 60%, preferably 80%

ARG RFESt - preferably 90%" means at least 60%, preferably at least 80%

and 5 most preferably at.least 90%. The term "wherein at least at least

355, TR Bly FoId Fipsts prsterSiy A056 moahe B Ies Jbe  seblet
preferabi aeTeasF 3594 bl pRoSh breferaisly st agstEs 4 drgcLtaPirt the
Rresenl invention-ecaneenns:the herein 10 described pharmaceutical tablet
formulations, wherein the dispersion contains particles comprising

DPP-1V inhiiiorv preferabiytiAF237,an freefoancartincadid additicapsakle salt
form, and whereig.atleast 2520, preferably 3598 and mastpyeferably 45%

of the particle size distribution in the formulation is between 15 50 to 150

pm. The selggted pakficie size-disiributienprovisesan seceptiablen  amount  of
dissolution profile, as, well cceptable degr of hardness, friahili

Tablet breaking a:%r%%%th, [?%gersiorﬁg('}ualitg?%gn%%lrésistaclirgl%l:gsto c%%)%li!r%t,ypmpyl

as well as a propei-Bishaebtates inie 2R Fe R Ao dHcPEoRdsvect 80,000

~ properties necessary-to abtaiman agceptahie solid desage faro),000 cp) when

Improved manufactugrrll% rolrolu%tnfgssmrfu :iLred,compactibiIity. Particle size
of drug, e.g. LAEZ37 partiées Size, iS con folled 25 by crystallisazion,

drying and/pg milling/sigVing(benilimiting Lxamplesaredegeribgdhelowhs 120
Particle size can also be comminuted using roller compaction and
milling/sieving. B¥éducing the right particle size is well known and

described in,the, artauch.as jn "Bharmacgutical dasage forms:,valyme 2,
2nd 30 edition, Ed.: H.A.Lieberman, L.Lachman, J.B.Schwartz (Chapter 3:

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

The subject invention also provides a pharmaceutical tablet
formulation (Formulation B), comprising per 600 mg tablet the

following ingredients:

(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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SIZE REDUCTION)". WO 2006/135 21)1)6/135723 PCT/US20H06/112 2
41 6 -46- Multiple particle sizes have been studied and it has been

WQWei8PeBthat the herein described specific size range proREd8US2006/022416

unexpected.good.results for direct compaction. PARTICLE SIZE

DISTRIBUTION ESTIMATION BY ANALYTICAL SIEVING: 5 Particle size

distribution is measured using Sieve analygis, Photon Correlation

Spectroscopy or laser diffraction (international standart ISO 13320-1), or

electroaic sessing izens; lightabstrystionnsedimpetation B NFOSCOPYmulation
' rocegdires;well n by the perspn skilled.in the art. Sievin ,

%%%Bo%eg ggthe olde%lﬁgthkogﬁg\;f% s%?éilneél 1ggwdlenrs f)%g/]1 Barficig"Rize Yecited
fABition. Such methods are well known and described in the art such

in arsljylgnglc\gical chenrgist%/ text book or by the United State o
g%’armac‘oaelas (USHy bublicatior DsBAE 2604 2CAgEPF8eL(ThE iPiting
UHiRaPStates Prapiaceseial Conventiomiiic., 1% Rockvilieb D)) whichprising

desefifesibeid§ Feodand Ruig Administiation (FD4Y enfarceable. ontioned
st%gqf%radsé;lr@fcgiedtt%tin|ques arele?.i%idescnbed in Pharmaceutical
ume 2 ohd SaftBH EdORA GEPRAIES L Fachifdrpit the

o%sage_f%rms: VO
PBIEctwarte fs digend levampie.dt disenBntions:ipageib§ér-additional
methods: 20 Electronic sensing zone, light obstruction, air permeation,

SRR NTARAT PGS oriltfuid U 86 Rir Bt BidvEATe &R irBshent of particle

s lssiayn smcs, o) s sevnon s ol gispaL

material on the sieve is fluidise
FRIASAREY fo- Ry batieth bY thélsieveidhithoeridysfing pattitlébioon in a
Qgil!@j:ﬁ'ag davice rize &@ahﬁ(S€§@QQ§r§@%E@W%%Qﬁ@!ﬁ@%ﬂ%gﬂ%ering to
78 argu%ﬁrf%rtmeg bghrggwogllt%g%lcles frfom the fine end of the size
istribution by using singfe’sieves tonsetite) 'Se A85paHicldBize0f the
e KidasureRtdmnes PR armpcers; vel 11 tEbAden £ Craphaan &ablalunit dosage
Lrenden, 41k, 1998storanoradetails enthiscEQra nersen skilled. in theart, o< 4

tp iz; meas%re@%nt as such is thus of conventional character. WO
25%& 135723 PETIUS2 00 6/112 2 41 6 -47 The herein described

ﬁﬂ%ﬁU§ﬁB¥E%§aﬁﬁ¢§%Q§JHtggggﬁgégékéa%ﬁgnﬁggug@Ogg§my§rg§ge%erein—
mentioned pharmaceutical tablet formulations, unit dosage forms
€.g. capsule, tablet, compressed table, direct compressed
tablets, granule, for the manufacture of a medicament 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.

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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The herein described formulations can also be in the form of capsules,
tablets, compressed tables, direct compressed tablets, 5 granules. The

WEPPA3SHdibitor compounds especially vildagliptin, useful inR&iE/ 152806632416

are hygroscopic,-presents stability problems, and are not inherently
compressible into tablets. Consequently, there is a need to provide a
free-flowing and cohesive 10 compositiefilcapable of being compressed,,
preferably directly, into strong tablets with an acceptable in vitro
dissolition; phramatdlenetbeand phabiacooyfamicaprafilantas Raddle

ragihad & measwedhe divgsdisgolution-tate (Y of rigleaselisdised wdth.
1000ml of 0.01N HC1. Such methods are well 15 known and described in

fetaR LA i SRy SR EHEMEEY ek bEbR YT By RS UridtrspREative
Rhamaacopeiad (S phblivatids USE-NEB(R004onCHaptersell meticteting

deseribesthelis, Fopdiand Diug Adnpinistration (:RA) enfarceable

standards. In a further embodiment, the present invention concerns two
SYBRBHRCATIEAl BbieorISEoNS CORPrsihB teeBEckidR 106 TRybr
bﬁﬁ@i@ﬁwﬂdagh&pm andxpr_b\_/éﬁj Bgees vﬁdagl@ptirdjrelmﬁe:pnﬁi_}eliomyopathy '
Ratcularly. adapterLipr.aroyiding,an wptoved, pharmacakinetic. prafie,

The resulting"pharmacokinetic profile result in an improved treatment

Gl BHRE patictt -5 Hqﬁjs"’}fi!ﬁéctﬁeééml'ﬁ‘ﬁfé‘f'\ti‘éﬁséc?ﬂt?ern%?i?%ter 1c
Maarmaeeuﬁmlﬁgbﬁﬁmﬂpuwmmmmm ﬂ@pdﬁgr@fpuydagliptin ora
salLihereol preferaly soppressedindne.form of @ suslaned elease yoquce

tablet, wherein; - between 10% and 16% preferably between 11% and
FSPCOR B Gl g ITtR iR el ds & AREF 0.5 PodiF LoBBRTEe R ABYs TP 2490

preferadily betvergsko%nand 23% 0f 1 vildaglptiseis reteases after ddhawduce
WO 2a 13 nZ )1 357 Fé TLrJSIgO(I)-ICOG/ 12234_11 £4 - hetw n
én(%t %éﬁé%g c?‘ %@%}ﬁﬁﬁ? gté %yancf§é%al nlrg%gf%i,%%, &4

0% an % prefera ween 31 % of Vi Iptin 1S

refeadar afte? 2 KOUMAL bte eRUERLENE 5208 DraRTapEBERFESN Wybgh may
ard hd S Dfevildagliptin-is relrpsad affer 4 hewte bs-. between 58% and

64% preferably between 59% and 63% of vildagliptin is released after 6
Hoursanbetwdari6Toeand 78% preferdblylsstween 68%rarid132% nf dependent

vidagliplin isdeleased. after 8 hours,

In another embodiment, the condition is obesity, arthritis, or
osteoporosis. In a. further embodiment, the subject is a human

being.

The subject invention further provides 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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- between 74% and 80% preferably between 75% and 79% of 10
vildagliptin is released after 10 hours, - between 80% and 86% preferably

WR0pBA731% and 85% of vildagliptin is released after 12 hoBfsI/US2006/022416

between 91% and 97% preferably between 92% and 96% of vildagliptin is
released after 18 hours, 15 - between 95% and 100% preferably between

96% and 100% of vildagliptin is releasediafter 24 hours. 2) a

pharmaceutical tablet formulation comprising 150 mg of vildagliptin or a

salt thereof, preferably compressed in the 20 foym of a sustaimed release

tablet, wherein; - between 3.8% NQ.My betwegh 4.8% and

8.8% of vildagliptin is released aftery.25 hourJpetween 1% and 14.1%
preferably between 9.1%/&@5,&% of W liptN after 0.5

hour, 25 - between 14.7% and20.7% preferably bet .J% and

19.7% of vildagliptin is released after 1 hours, - betweegn 25,8% and

31.3% preferably between 26.3% and 30.3% of vildagliptin is released

after 2 hour, - bbwsem 4080%6 and46:9% puttsdabhydaetwesn 4128% and is an
45.9% of 30 VH!Q%Q@W is-gleased a§t,er(§rhgu ﬂga%gggéléﬁl acceptable
21)1)6/135723 PCT/US20H06/112 2 41 6 -49- between 62.1% and 68.19%
preferably betw8ah 63195 8hd 679% of vildagliptin is released after 8

hours, - betw 76.5% a % npreferably between 77.5% and 81.5%

of vildagliptinﬁi?)snrelea%ed g%egf?f%/ﬁ%réygl - be?ﬁ{égx?s%?%%lgonﬁe%.ﬂo th an
preferably betwéd84%% afd 889394 6f AblaghiptifQs reRaseebafté2@2000 cP
hours, - between 88:5%eandvd4.5%0 prefermidy ketwean89.5%h83.5% 4 13
of vildagliptin isggbﬁlqgtseéjanter 18 hours. For the above described two
pharmaceutical tablet formulations 10 the Paddle method to measure the

drtig dissolstisuraiedys of releasalbas heenused Preferablvthe 2poYe apiet

dfgcx%)féic%o gharpaceuticacl tablet formulations comprise a ,
hypd";oxypropyrf inethyiRellGiBEe Brefetably befkeen 2008 4hd BHegdinent,  the
Hethdbeh 3d% afd 50% 9y weight omotberdryembightisasts of ahe filler is

hycrexyprapd methylcelluiose, sBreferably the abave desiied WO (1o £i11er

pharmaceutical ta%:et formulatigns comprise a hydroxypropyl

1s microcrysta.
,methyﬁcel?lﬁogg ﬁl l:éxﬁe cellulose and lactdse.

In another embodiment, the herein described pharmaceutical
tablet formulations also contains a lubricant. In one

embodiment, the lubricant is preferably magnesium stearate.

In yet another embodiment, relative to the weight of the
formulation, the hydroxypropyl methyl cellulose is present in
the herein described formulations in an amount from 30% to 50%

by weight.

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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apparent viscosity of 80,000 cP to 120,000 cP (nominal value 100,000
cP) when present in a 1% solution, preferably between 20 20% and 60%,

WQRMetWEEF 30% and 50% by weight on a dry weight basis ofP&T/US2006/022416
~ ~ydroxyprapyl methylcellulose with an apparent viscosity of 80,000 cP to

120,000 cP (nominal value 100,000 cP) when presentin a 1% solution.
Preferably the above described two phargiaceutical tablet 25 formulations
comprising 150 mg or 100 mg of vildagliptin are in the form of a tablet or
ppultilayvertableic Prefesahly dre abovedlescribes two gharmacexgicabsed on a
&%blevtq forglculggc%rils comprising 150 mg or 100 mg of vildagliptin comprise

An 8Fthe Ferein described pharmaceutical tablet 30 formulations.
Rreferablyhe aboysdasibed twemhagnasenticaliabiali tarmalaiionsoncerns
are in the form of a tablet ohtained by compression .of a pharmaceutical :
TAIcE R aER H5 RERIR BRSEABEH VO 2 1)1 35 I3 BT IUES 0 g et
511122 Ah6t-5Pwdrgeifcie phavinbdeetical tabléefoRfefdith ssudjedmount

se raller gompastien kefors carprgssion dotardaplat Prefsrably twakgver the
described pharmaceutical tablets comprise 1010 mg of vildagliptin or a salt

REFSTRAMETERY tRELBIet & haPdn&ds tartgE T8 6f between 10 to 13Kp.

%’gsfeé(%‘?é/i%‘ed%%%\ﬁ]Qiécg*i{%?&&@ém@f@ﬁiC@%@%tsmeﬂg%i;ﬁo 4 also
of vildagliptin or a salt thereof wherein the tablet hardness range is of
petwasAd 1 f25RPY In HHtithePASBERt, tHEPreserOfveftidiRbhcerd® ©¥3L

thense0fi 49 the bereirns descrilaed pharmacdutical formulatidayer tablets),
capsules, fablefs compresged ahles, girect copnressed ablettning several
ﬁ?gﬁ’lﬁ]&e% f ﬂf%l%%ar}[%e%t Bn?con i%?gﬁs, stich aEémnon-insulin-depejhn ent

diabetestielliREIRAHIR, bbbsity HHIgtaR tPAspRIfiafion,or 2 parenteral

EQMMW%ESH%@%E@M@H&Wpﬂre@k@lucqseﬂvlqiabahsngptica1
o] (mpared Glucose Tolpranes), pRUrdsaneraliye.diseasss skl e cal
ﬁ\?z er SARd Parki d

eim n nson disease, modulating hyperlipidemia,

RSt COnHRTGS a35BciatswWith HyRRIfdBME of fdtIBhRring=anute oF

ViDle{.DL and Lp(a) levels, cardiovascular or renal diseases e.g.
diabetic 20 cardiomyopathy, left or right ventricular hypertrophy,
hypertrbphit erediabtiickening in drterieseaed/or magelopssdige concerns a

B}?ﬁﬁﬁ%@a&@é&y'aﬁk{{@é?)ﬁpcﬁr&@p%mj@@am{@«lein the herein described

pharmaceutical tablet formulation, represents one of the tablet
layers. This can be done as a multilayer tablet (one over the

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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hypertrophy, neurodegenerative disorders and cognitive disorders, to
produce a sedative or anxiolytic effect, to 25 attenuate post-surgical

WQaapdkt’ghanges and hormonal responses to stress, to red RE& HTAE86322416

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 pregsgnt invention concerns a

method of 30 treating conditions, such as non-insulin-dependent diabetes
mefhitus, seirthyitiss obesityhaktografititaasplantadifient can represent the

c&h@%a&s@ogggﬁﬁqﬂf@%@iIure, Impaired Glucose Metabolism),

IGT (Impaired Glucose Tolerance), neurodegenerative diseases such as

Algheinrers-asd Ratkinsordiseasenmaoidating Wo2BA 35743 concerns a
P%T/U8211%16/ 12%%%53_6[} ............ W.. 14no. -51- h)goerlipidemia,

modulating. conditions associé’%%av%/ﬁﬁdﬁy iSRS P loWerifgie  herein
iepEr LPrdanbaplarfiveisa tatdibvascllarorrehabdiseases e.g.

diabetic cardiomyopathy, left or right ventricular hypertrophy, hypertrophic
mBdidl & HHERERINGTR AHS L and/EPf 1RARS§8E et iRREaAterRl S0 concerns

mumuma hmmrwmeaangﬂabtwpeﬂmﬁimeaewde@epe&@\@n of the
qléglgjﬁ{s @@&9‘1%%‘8%1‘?&%%98&%@&%@ dygg 1 gts e%ﬁ{d? %rt%%)r({ 9 Iy&r‘ﬁe rein the

effect, to attenuate post-surgical catabolic changes and hormonal

(REpBHEeL]s SRR 1§ hadries Ao tcitalibp ahttmbrBmRY) S myscarhaect to
infarttion cthp dreatmre tefocenditops celated ta the abayveseffects which

may be mediated by GLP-l and/or GLP-2 levels, comprising

ddministeritd 65 a stletedded arfihtal raeedtthémotnt thorapeaticallyncerns

effectiieoamnoiiisRh ecpharnaceutinal dablet A5 formydatigndeaRsulesnge is of

?QL‘%}%%O’E%VG%%GC’B Ies,f%i]rcecythcomfﬁgssed tab,lcf?, ranules as herein
escribed. Preferably the condition is selectdd fromSGdh 28 mdh-ikéamet:  and

defaiegentidiabeted Kielliws, ohesity OcaigitvhidasicaporosisabMetrt

Failure, Imgaired Glucose Metabolism, IGT (Impaired 20 Glucose

Toletatcs), HetitBBEGENSfath e dRRERLE SIRHFALPREHEAHBPR Gt L cal
Rarkinscrt tigease; modptatingphypédipidemiay vncailatiag conditiensoressed

asspcitedwith hyvperlipigeraiacor for lovering ViR DL and Lp@) 41y

levels. In a further aspect, the present invention concerns a process 25
R FBpaARG Htablet i WRECTCSAGS (GIHRRRTH SommfisRRP-IV inhibitor

especially LAF237, have a particle size distribution of less

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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(a) blending a pharmaceutical tablet formulation as described herein
above, (b) compressing the formulation prepared during step (a) to form

WG 28ssed tablet in unit 30 dosage form. In a further asRfeEU$R@06/022416

present.invention. congerns a process for preparing a tablet, in unit
dosage form, which comprises: (a) blending a pharmaceutical tablet
formulation as described herein above, \W§.2006/135 21)1)6/135723
PCT/US20H06/112 2 41 6 -52- (b) roller compacting the formulation
prepaied edsring step ()i (o) cornplessing te fanmualkation prepareditinthan 10
tep (b) to form the compressed tablet in unit 5 dosage form. In a further
spect, the present invention concerns a process for preparing a tablet, in

witdegage foum, which compyises; o¢) %@Q@%ﬁﬂw H%a%%i?éé%b'et

formulation as described herein above, 10 (e) roller compacting the
BRALTRRH Brefidre R mn Pdtep @ wifif &rcARpALESR F8r cdfpiiced0s and
hetetean-2@arubl§ KN areytobtite herein described preferred

compaction forces, (f) compressing the formulation prepared during 15

JtBp (b3 ¥6 forrh ee tonmisressedtiabletlinasiit Hosagerfofarahlancthér and most

enbodirapn; theypresenh ventinguprovides aplQe ;g pvildagliptifast 355 and
Sust ine]ge%eée%%% solig olral Qaa@gceutical dosage form which is; 20 i-1)

a solid’ora P armaceutical osage form comprising about 100 mg of

vildagliptinfrae Pasge O AJESRECiNG AMOUNt of A-phaIMageufically

acceptaple salt thereof, and a carrier medium, said dosage form providing
8% At B AR HRERIM G pIERES todedhi &P BE vild 4G st Faridif
florprebedbhs Snghmb s/ 2506 85 ng/mbrpabolitgl 78 rgimL itk BRingimL

betwesn about Aiand ahowt 16 hours following oral %ﬁ@iryﬁgaﬂggﬁ form,

said dosage form in a patient not treated with vildagliptin before sal
ARAiMBHRTOR dHd WiRTEIZpAie RER R Rastet coRditipst (8&p fsspbly 45%

e abevedestdbedstudy)iandidfution in the formulation is between
50 to 150 pm.

The selected particle size distribution provides an acceptable
dissolution profile, as well as acceptable degrees of hardness,
friability, Tablet breaking strength, Dispersion Quality and
resistance to chipping, as well as a proper disintegration time,
required flow and cohesive properties necessary to obtain an
acceptable solid dosage form, Improved manufacturing robustness,

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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30 i-2) a solid oral pharmaceutical dosage form comprising about 100 mg
of vildagliptin free base, or a respective amount of a pharmaceutically

WQReet3HI8 salt thereof, and a carrier medium, said dosage fB(h/PPaWaIPRG416

an arithmetic-mean.maximum plasma WO 21)1)6/135723
PCT/US20H06/112 2 41 6 -53 concentration of vildagliptin ranging from
about 26.3 ng/mL +/- 13.1 ng/mL to abowi ¢75 ng/mL +/- 62.5 ng/mL
between about 0.5 and about 16 hours following administration of said
desagidbempantdayl 8 inix patinat &eiaéet withusaidalesape. forma onsesa
d | a n ' [ tient has been.served.an ADA
s T e T A i 2E $35950e
fETA A5 D FRMEPEREEE desefibetrstlbly) fandior a3y £epRp6Edion -

' ising ab f vildagliptin f
ety St Rl o ey el

therdotcand Blegrridi yhedhim L waid slovegeufora providingiavaridmabtieis,

MeaksRaNsIIBINEsER Gencentation obvildagliptinganging fram about

Zgi% n%émall_tJir/-an.l /mL to about 186 ng/mL +/- 80.6 ng/mL between
FOrEekAG 8iirs folfowingauministt&tisi F SaRMdGsa68s ing

feanels daalty 00 ¥t aysationt treatddnwithagaiddosage fornsonpg avldyh are
sher-day Aeandarhenaip sgid patigot 5 undgr fasted conditions. (day 1Q0f ;g

the above cjifescribed study) , and/or ii-q%F) a solid oral dosage form _
comprsing adoti 06T VitEDinIres basel by iespetdts ambuRest tele
20 pivbrataceutichlly actephabletsaltithereof varld akcarier medidescsaitkd in

o@@%@r%ewvggingna@ﬁytamﬁ}%%é@ RHEHO 0 O VUDROIRIY 1 1y the
ranging from about 1073 to about 1825 ngh/mL i.e. 1449 ngh/mL +/- 376
nUd?g&eLdfo%%ﬁg%iarﬁaﬁﬂﬁ%%ﬁa’tr%n(Hﬁ%éi@%%a@é%% URBrPELRPAGL -

tistetewitll ¥/dagliptiee 26niefede Szad asl mniﬂtn&ttofpamdwhbrﬁréﬁaid:n, Inc.,
RRoRs 43 odapstef conciings daw 1 aldheahous,deserinad gtudy)

and/or ii-2) a solid oral dosage form comprising about 100 mg vildagliptin

R HREE 6P EARRpEERDE FREGREERR BhafmRtatacalTBecase®I¢ sahniques

theeedf, andde sarridgremtetiuPh 3fveaicddsage ysapeovidingsanvolume 2, 2nd
itk j N. AL G( daglipti ing fr out 1001 to

U077 Satimt e L85 il LG8 R LT oL sfal - # 9004

SAATHSRatidh ot SAdRSEGRforma9n d&y b indlpatienteBridain:

sulid cdosage fern niog ackay, sincgraayhbanchwhesain said patientdason,

sedimentation in gas or liquid.

In an air jet sieve measurement of particle size, air is drawn
upwards, through a sieve, from a rotating slit so that material
on the sieve is fluidised. At the same time a negative pressure
is applied to the bottom of the sieve which removes fine
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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WO 2006/135 21)1)6/135723 PCT/11520H06/112 2 41 6 -54- been

served an ADA breakfast within 30 minutes of the morning administration
WQReNIAdoBhge form (day 9 of the above described study) , aRgidPHi28)6422416

solid-oral-desage.farm comprising about 100 mg 5 vildagliptin free base,

or a respective amount of a pharmaceutically acceptable salt thereof, and

a carrier medium, said dosage form provjding an arithmetic mean

AUC10_24 of vildagliptin ranging from about 1103 to about 2173 ngh/mL

I-€nc1638 Ogh/ M st BRuNGBIRL folowing atal administation of 10:53id (- 4

dosage form , on day 10 in a_patient treated with said dosage form once a

o é%ﬁcé%laai/ PoHdtwREr&in SR8 pdifhtas -under fasted conditions (day
1haf feabavadeseribed oM, ANdr I 112 0o a0 oy, o
comprising about 100 mg 15 vildagliptin free ase, or a respective
SABGHLEFa BRAMREEeUGCHIRF Se66F aId bak théiasic hndoakeaessied tablets,
mediume said dosage form providing an arithmetic mean tR,3" of
vildagliptin of 3.61 hr +/- 1.44 hr following oral administration of said
ddxagBaEBrAY, i ahgdtidmmotereztad 20 withaddagliptinvbefirelsgilin, useful
agmigksteation.and whergin saidy pagient {s.under fagted CQQQH!’Lclfr}Lstgfjang%blems ,

of the above described study) , and/or 1ii-2) a solid oral dosage form

COMpAShg o dt 153 TG Vildaghiptinshét Hast b atfRbeictive &ABEREBENtLY,
& 8usharimaceuticalig dcceptalbe saitdbereof, Andea-camiemyedind, Seithesive

dosagesfarm providing an asith rﬁggjﬁ@e@&n@rgllnga/j Id?@@@%&%;g é]{re ctly,

+/- 1.4 hr following oral administration of said dosage form, onday 9 in a
paticht FEREEP with RAFE S10¥AGB 16 GTEERIERSindd dat § ZthadiRerdiHt ion,
sdid patient 1rest30 beendseivedran AYADueakfast Mitkin 30 minutes of

the morning administration of said dosage form (day 9 of the above
d‘"é’secrﬁ?éﬂii‘fuﬂﬁt,hﬁﬁdkﬁ 33 B&6lic braltdshgh fored ebhgRisingabouto £
100 sag ovildagliptiadres baseo ovairespestiveramount 6h,anMe2 20086135 e well

2DNE/35( 23 BPCT/11520H06/112 2 41 6 -55- pharmaceutically .
acceptable sal? thereo%, an zattacrzlélerr“iaerrztmSgﬂ%hm,a sﬁaﬁ d%%%g%nt%a%%tﬁr%a\%ding
SR SFHIREYic T R8ENAYEK 6F by the United State Pharmacopeia’s (USP)

publication USP-NF (2004 - Chapter 711) which describes the US

Food and Drug Administration (FDA) enforceable standards.

In a further embodimént, 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,



vildagliptin of 3.74 hr +/- 1.44 hr following oral administration of said
dosage form , on day 10 in a patient 5 treated with said dosage form once
WQ 2486/ 6i588 day 1 and wherein said patient is under fasted cBdiiHRA06/022416
. e ow o solGaM 40,01 the abgye, described study) , and/or iv-1) a solid oral dosage
form comprising about 100 mg vildagliptin free base, or a respective
amount of a 10 pharmaceutically acceptable salt thereof, and a carrier
medium, said dosage form providing an arithmetic mean Cmax of
vildagliptiss, 08 295:@ Micy - dreTeiraliojopdngesal alniaistratien of said
dosage form.,, in.a patient not treated wjth vildagliptin before said
‘éﬁf‘r‘%‘lg%%%eﬁ%nnaﬁ wherein (?s%i gi% ﬁ!‘%gﬁ?%@%%der fasted conditions (day
Lof.the, abqve describesh studir-and/of i) wesalid pealaesage ferm
comprising about 100 mg vildagliptin free base, or a respective amount of
%1 haghsRbtficafy Jé?:gzgf)tsaeoqe%% fthetedf &id a carrier medium, 20 said
5 9053?3?1‘%@5%% 09 @, afiupelic ;ean Lmax,ofs yildagliptiys of 200
ng/ml +/- 64 ng/ml following oral administration of said dosage form , on
dayrmlapatient stréSERPRAR SHidoadePtrfit once a day since day 1
and wherein said patient has been served an ADA breakfast within 30
miRGELs5 oﬁﬁe %%rﬁi%’gﬁ ddr n%%&%%% % agglecf aoggée%og?m%ay%gof
thid ddsMvietiéscrilsed shedyde cand/er 1v-8) P8dIft oral dosage form
comprising about 100 mgo vilda%liptin free base, or 3 ggspetc:itierggmo nt of
a pRENASLelfCaPacEdfiatiE Salithte S HAE cAPter fedium, 30 said
10 easage fapnproviding berakthradtie méan Bmaxg of vildagliptin of 245
ng/ml +/- 68 ng/ml following oral administration of said dosage form , on
dapaorieea phfitnense et with akibsdyRHERRPoAcE 25y %ﬁ'\f’ceogay 1
ahd axhereit WOi2006/185:24) 19 6£135 71238 R&IHEIS20H06/112 2 41 6 -56-
said patient is under fasted conditions (day 10 of the above described
stuoky} ween/Orle- 13 rads 8¢ opaledesage Yorrs E0RSBYISRY adsut 00 ffg
vildagliptin fres base, of snspective-AmeuRs ot 8,5 pharmaceutically
.acceptable salt thereof, and a carrier medium, said dosage form providing
15 anpsiteticaneaardd inbiition ofeDRA-YV xtiviigoVed 24ehduid ek of

%%fé%ﬂb%@n@’é’ fQQQ‘é’é%%d after 24 hours.

2) a pharmaceutical tablet formulation comprising 150 mg of
vildagliptin or a salt thereof, preferably compressed in the

20 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,

25 - 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,

- between 40.9% and 46.9% preferably between 41.9% and 45.9% of

30 vildagliptin is released after 6 hours,



oral administration of said dosage form , in a patient not treated with
vildagliptin before said administration and 10 wherein said patient is under

Wo0dl 3BRdlitions (day 1 of the above described study) , andRFT/1352806/022416
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-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, 15 said dosage form prgyiding an arithmetic mean %
inhibition of DPP-IV activity over 24 hours of 87.78% +/- 16.37% following
or%%%da@@ﬂsa@ti@% ofre@id losageriorarapn dayed e enpatents treated Witk of
said form once ada sm day,1 and Whereln said patient has
Beei: efr%/%% }fl')&%rea %st V\%t%m %éo mindite’s 20 of the morning

adgupjstationsoksaigidosage fornm {day L.l thee ahave desgibethatigly)ss of
and/or v-3) a solid oral dosage form colp(ﬁrlsm about 100 mg vildagliptin

VrJeJed’éﬁéLép&l& réSpEEVPEROFHLS Aiadeutically acceptable salt

reof.and acaiier o %'é'r%"’z%?@a%&j%@eﬂ@%e@rwwngganand 88.5% of
me ic mean % in |t|on of DPP-IV activity over 24 hours of 90.20%

SFi—m%%Eféﬁé\NHf@ %ﬁé?ééﬁﬁhl%ﬁ*é%nl& %Hrcﬁjsage form , on day 10 in

a patient treated with sa| age form once smc .1 o
WHETSIC BRIl Panient Ty unéer f’agfe ff:(%)rna % (? gfgtlﬁée/ ak%)q\;qe 39°°%F °F
dedddbéd stidy ) samd/beasdy aasskd ofdl d@%@e form comprlsmg about

100 mg vildagliptin free base, or a respective amounté) & ¢ f Lations
BRArhageakeaRy 588@5&5‘?@sBY‘ﬁh@Pé’cﬁm%ﬁ%luchﬁ?rler Hediim: &8l
dasagaedens pievisny tophammacekinetcprofilelas WD:12008/138:¢ (3 of

| %1&@6/%%?%%3 PGHURZ2QH06/112 2 41 6 -57- substantially depicted in

igure 24, following oral administration of said dosage form , in a patient
petireated y’VPElPle\!l|€lBg|\blétlmbg&rﬁo%mdtadimstmﬁaamwhemﬂmsmd
patient is under fasted conditi ns | da f r qjs%study)
gﬁﬁ%r&vﬁzl)oan &ofid oral l(§osage oﬁrm%/ %190}5 é’ in a}g%%%%ql%gg %ﬁﬁ V|IdagI|pt|n
froe frash by o rdgistiveCamannt of & &%?Wﬁﬁféuﬁl%allﬁ‘%c Fahg Yt oht on

theseof .and;acaster Bedium, hyaicbegpage farmgrayitieg ulose.
pharmacokinetic profile as 10 substantially depicted in figure 25, following

onee fadatinigtrationadfeaid doseyblint vonri@roasesatendt tablet
formulations comprise 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, preferably between
20% and 60%, or between 30% and 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.

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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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

WSS Bdministration of said dosage form (day 9 of the 15 Zl6dVES2006/022416

described study).,.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 thereofsand a carrier medium, said

dosage form providing a pharmacokinetic profile as 20 substantially

depistedhnin figrere 262 followinyicral adannistrativrahsaictidasage fosabiect to

QAL 0 ReLeDh HRateRvI.d Sonage tr @aes aqay Snce day

1 and wherein said patient is under faste nditions. (day 10 of the

aboves fastiibet stush) a5 E.’é@f@fabl%/dthgkﬂéll@na&Mk&%ﬁﬁptiﬂa‘iﬂ&%@@e@'onllprise
r se solid.oral pharmaceutical dosage form comprises a hydroxypropy
rﬁﬁﬁy%%llu?dofse\,%%e e g%ﬁ/c%gtwg]én 309i2ard égﬁf%%fwégﬁ Bo8 a@e tablet
ST BYIFEWeEIS446 afd 46%riee welighton 388 weight basis of a

hydraxypropyl methylcellulose. 30 Preferably the 100 mg vildagliptin _
s%/% gi ¥e%llD eds%saftl %%?ﬁf&%ti@&la&%ﬁélfdﬁﬁ%oﬁﬁgﬁiz%%sa comprise

hyelroxyprop§| widttigicelintase with an apparenteiscositywvld@.000 ehetotablet

12000088 gaorginalyalye 400,00 cP) whep gggsent in a 1% solution,
preferably between 20% and 60%, or between 30% and 50% WO

2006/186:21d)6/4 36428, PETIUS2AH406/ 11221441 61580 Ebehween34%e of
469 weigh a dry weight basis of a _hydroxypropyl
?hﬁe%hyglce:/gl% Ssg%’it ngﬁea% ahr%fll%?/?sec%%s}t(f/a&f §8¥r86](? %:/glt%%fzo,f)%%s@ﬁ eS8y
(RBPHIREF vaRmPEs DR c Rty priiseat tincamps sotetbrt. e Pesferablanules
therl Ghang vildagliptn smsta&;@%f%w,e %éﬂ@ao%fﬂ ﬁetﬁ)ﬂgﬁgﬁyﬁﬁaldepencllent
dpos form ¢ rises any of the herejnabove describe armaceutica
tgpﬁ?g%eé?%uﬁﬂaﬁ%%p?ﬁéf&a N ihe iOOor]?l%s\ﬁﬁj\é’gli%ﬁgosqfﬁ hed release
SolRPERAI 2pliaihh aBe utiddidosage forpt eonyprisdsa gieanadauticat tablet

Ihfermudlations selectedfsomm thenhereigtessribed oMt AliNs AroBe Cance) ,
[lglégi‘ Fd%e?}a%féltﬁfecl)rﬁflg %ré%the&&mbgdirgent, ,th_e resent invention .
provides g Vidaghpin sustafed reIfasE eblig ordl BREMACEIRER
FE$456 SormoRhiehtisng Shvaea Soliddanal phanvdedaticabdosags form s
coBpusing-abaun 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

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
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150 mg of vildagliptin free base, or a respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium, said

W38T providing an arithmetic mean maximum plasmaPCT/US2006/022416
« wSongentration.of.vildagliptin ranging from about 30.7 ng/mL +/ 20 21.9

ng/mL to about 223 ng/mL +/- 77.3 ng/mL between about 0.5 and about

16 hours following oral administration ofgaid dosage form in a patient not
treated with vildagliptin before said administration and wherein patient is
Hpger fagteseeanditinogulday hfdbadahnvedessrived stedy )y abl/or 25

L0) 29004 gl pharnaceutic) dosage, ok comiprising ARed} 1R0-ng of

Vil ETs |pt1Dn ree base, or a respective amount of a pharmaceutically
aecéprabie salethedol Hf-a SFAesAfediuf, SARPEsIayE TR PRETRATGY
aparithmetigmeanmaxdnwna plasmer eonsaniratipnafuiiciaigliptinednging
from about 48,7 ng/mL +/ 30 25.8 ng/mL to about 223 na/mL +£09.7..4
ﬁaﬁﬁfeﬁlé‘tr\}\%elnnaggﬁf 05 an g 8{% i%r%&fr% following aﬁmiﬁis?ratio%lgf
saittdds4ge SohmPen EkaPhin dMsanastteatdty WK 'SHB Mosage form

ARGe udg¥nsinceiday &:ansudeseimsaicpatienthasibsenservedian produce
ADA WO, 2006/135 21)1)6/135723 PCT/11520H06/112 2 4 Q_%% L cal
Breadast Winft 30 gélo? tﬁ%?fn%g)%ﬁinaoacﬁ#neé?gfgn l%%Ssaid drgslacgae
forhalday © oftthegssovadeberibedatudgspandrt =€) a'setittorafo reduce

phatmaceytical dasags farmy comirisingahadi 190imgafaldagliptindree
base, or a respective amount of 3 5 pgagcmaﬁﬁléti%%llc}/vgc%%@abj% S%ﬁich nay

{HeFREFH 8RR hedlm, * Saftt 89saGe N

orm providing an arithmetic
e aretisdimding pladimal condéntrafiblof Vvileagliptin afgingcfBEn about

44,6, 0940k 28 3,ng/Mk 19 BNNERES AElmL 11 84nd 8g/Mhebetieen

about 0.5 and about 16 hours followin admtjnistr tion of s%g'idcoasla € Llet
foRAT 2D 45§ 2eYired Patieht tredte With 25 dBS5e 16tm ohce a day
siaemudayt 1@and wheseihesaidpatieritss wuierfasericonditions HaPTo of
the.ahavs descrpedstudy). . andiy i) Resalichoed dosagasform

comprising about 150 mg vildagliptin free base, or a respective amount of

@ A5rRhammaseutiealbbacaentabla salidheracfdafdancamndr medien; igeidlin-
dosage form proyiding. ap E}_I"it En%tic gi)eeaél ,Cc(? i‘é?&oﬂmigﬁi@oporosis,
r%%%?%&?r%cm ajbao%etjcl34éf1€o about 3196 ngkﬁ%L Le. 2271 ngh/mL +/- 925
rigraraL. Foliciry orERRIRRAStRALKIP B SRERBEGTYortin ‘4 BTERT Pot
teaateskwithodldaglipin 2Gbeforessaid administraticr asdswherdinasaid
[%¥¥ﬂg£%égugyand Parkinson disease, modulating hyperlipidemia,
modulating conditions associated with hyperlipidemia or for

lowering VLDL, LDL and Lp(a) levels.

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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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

WQWeH88TRAe amount of a pharmaceutically acceptable salt tHREEGFS2ME/ER2416

carrier medium, 25-said dosage form providing an arithmetic mean
AUC~0_241 of vildagliptin ranging from about 1277 to about 3207
ngh/mL i.e. 2242 ngh/mL +/- 965 ngh/mE 4ellowing oral administration of
said dosage form , on day 9 in a patient treated with said dosage form
once a day sin¢e)dayrbahd:whergin sald patieat hasm30 hecarsesvedared
ADA breakfast withjp,. 3Qminuigs of the morning administration of said
dosage form (day 9 of the above described study) , and/or ii-c) a solid

oral dosage forma)compyiging by 150ma Mideghptia fiRe.pasedoldring
respective amount 352 é)6/135723 PCO;lT/U 0H06/112,

sgga C12996£% gﬂ mpresse asf t
2 41 6 -60- pharmacettically acceptable salRErast, and & tarfer 7 und
medium, said dosifRfsnEpraviding an arithmetic mean AUC1o_241 of
vilda%IijQ_tin ranging from about 1643 to about 3273 ngh/mL i.e. 2458
L

ngh/in L H-EEE ngRRRE ol biing SR PRI aREOATDIY RERFdSsdg8 ¥ RS S

, Torrdaysk@iniapatieribiested withusaid dosage formmened aclay @iped ses
day 1 and wherein said patient is under fasted conditions (day 10 of the

above describé@studyd SaAdRST iF-a)es8RE ovdideSagetdmt cépprisingion as
about 150 mg 104dldagliptin frea-baseapbadespective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium, said

dosage form pt&vidingdd atitmerisehéan thies dbuildaglptin g 352 ted

+/- 1.17 hr following, o1aly aghraipisteation of said-dasage fomn sdB PRUERE-1 sed

not treated 15 Wittg vilda%Iipt'n befare said administration and wherein said

patient is under fa¥ted LoRditiom tiay’1 Bt tRE £BbVe GésciSed &) |
and/or iii-b) a solidesairdbsaye ferfe cordprsimgaaticutrl 5B mg syildagliptin
free base, or a respective amount of a 20 pharmaceutically acceptable

salt thereof, arfd h caffBPRRRSidRE $&d d%g?&@’elﬂfrh?bré\ﬂ@ﬂfgréﬁ during
arithmetic mean tsaapof(ildagliftirrof 2,87 dsmdrd HQbr fellovsingierakni «
administration of %%igaq_;%sqtg)ehfrp_rm , on day 9 in a patient treated with

said dosage form once a day since day 1 and wherein

In another embodiment, the present invention provides a 100 mg
vildagliptin sustained release solid oral pharmaceutical dosage

form which 1is;

i-1) 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,
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



25 said patient has been served an ADA breakfast within 30 minutes of
the morning administration of said dosage form (day 9 of the above

WQedwizé@atudy) , and/or iii-c) a solid oral dosage form compR&RY $k9086022416
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-150 mg - vildagliptin.free base, or a respective amount of a 30

pharmaceutically acceptable salt thereof, and a carrier medium, said

dosage form providing an arithmetic megp-tman of vildagliptin of 4.13 hr

+/- 1.24 hr following oral administration of said dosage form , on day 10 in
aqaliantrreated withvsaid=dasage formangier dagrsinbeday?b ahdng/mL +/-

erein WO 21)1)6/135723.PCT/LUS2 0 0 6/ id patignt-isg .
(e TR CShATORE (02 10 e dbone ‘decsiben Suy. A
and) alsole Al tRshgeortCEERBRIN abSHF 156Hg° i“%n&ﬁ@fﬁptﬂ?ﬁ%‘ée form

Bases9r 8 respective asneunteba &ipharmaseatticalysageefiabte satte a day
thereof, and a carrier medium, _said dosage foym providing an arithmetie
r%lé%%ecdr%gx Jfl')f a\ﬂ%a%kh%ﬁ%l& 557 ﬁg?r%%i%%sgg ¥rlr?g./ml f(,)élil{ovying oral A
aderiSrltionidhdaid Yogelgeett Ofh Alpatiaithit regednaff ration of

\idagliptin.before said @gminisation:angvberris cpltetD patiepf is and/or
under fasted conditions (day 1 of the above described study) , and/or
i) asodidldrdl dosagefeormecompiisaly dbeaves50any vlaRdligtinFeabout

%%em%r afespediva amauntaia Rhamacguticallysaecapiablesslint of a
0

thereof, and a carrier medium, 15 said dosage fo%n pro¥idin an ... medium
REMTREGE Wreah Ea? Bt BidRipttPdf 272 Hymt 4/ 111 5hgim Tolfowing "
aral cadosaistationnofsaie Ubisag esforar L ohrekeyi @ imeapatiesti manted asma

Vggﬂge%iqggéfgﬁ foEm,9Rge arday since,day dpasd wheisintsaie patightnr, +/-

has been served an ADA bréakfast within 30 minutes 20 of the morni

n
AdminiBE4RBNtSF SR Hoshye RPMTFaY/ o ofihd BBOTE deeefined St %jt 0.5

and{osee} alsolicbaral dashgevorn edmiprisitg abben 160 waf Jildaghgtn form
free gaa 761 0 rﬁlreasﬂ?&iﬁr&’“@y@&@é& Qb@ﬂm%E&tigégﬁlégcggﬁblgﬁét a day

tﬁgreo , and a carrier medium, 25 said dosage form providing an dit]
Fithffe e ihdart CHR o S RFtinP6 368 hightl 96T ngims&amg =+ons
orakadministratien 0f said desagerfedms tor yiay, 1 @il Aquatient treated

with said dosage form once a day since day 1 and wherein
ii-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 AUC(o-inf) of
vildagliptin ranging from about 1073 to about 1825 ngeh/mL i.e.
1449 ngeh/mL +/- 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 patient is under fasted conditions (day 10 of the above 30 described
study) , and/or v-a) a solid oral dosage form comprising about 150 mg

WQRaemlistiasdfree base, or a respective amount of a pharmaceBdall§2006/022416

acceptable salt thereof, and a carrier medium, said dosage form providing
an arithmetic mean % inhibition of WO 2006/135 21)1)6/135723
PCT/US20H06/112 2 41 6 -62- DPP-IV agtivity over 24 hours of 90.04%

+/- 11.91% following oral administration of said dosage form , in a patient
rotetreated adthavildeRfliptindzafose said anpinstraiionéed whergls saigning

PQ%&‘EIM%HPQ@EJ}%S%Q canditigns (day 4 of the.3 b&vgfggt%%”%%d St“doY%ﬁ cribed

and/or v-b) a solid oral dosage form comprising about mg V|%%%Iip
fide*B¥de; oPB4E8Pective amount of a pharmaceutically acceptable salt

therepf, and a carrier medium, said dosage form providing an arithmetic
R Yo nRDLth OF 10 GEERAT abtolly OB SHH OGBS0, 468 &M

mean % mﬁffyt%on %ﬁ
T7-50ewicivwing L 6l adrdfistatien of s tiovagenformt, of day 9 in a

peienhakeatedwithysaid dosags fory ppcerq day singg day 1.apdwherein:

said gaéignt has tbq:en served an ADA breakfast within 30 minutes of the

moming Admmnisttation of Saft B8safe IorERY'S e ¥anove ©f
deiskdipabi stely) r ameiogy-T) anseliv otallddsage feime conirking aotiL i.e.
H%%@Kh@”@ﬁﬂﬂpﬂvjﬁﬁéba§8~Hpﬁﬂe§9f93¥§ﬁﬁngggﬁogaministration of

phary%ceuticaIIO{?acceptable salt thereof, and a carrier medium, said
TGS TP Brovitihg afarfifthetlt Mieah PoteBiioh ieHPBIy said
attivitgeoViarr2d boaes af §4y64%nek 8147%4 fallowinge oedlradministsatior:0f is

saiddesagedaim oan day.1Q irt@a@ati%ntoyea&%dgﬂméa@?%%%%%&mudy) ,

once a day since day 1 and wherein said patient is under faste
HHifidns (day 10 of the above described study) , and/or 25 vi-a) a solid
arel dopageJoim compising.agutLon ma.idagipin fee base, ora
respective amount of a pharm ceutlcénlly acgepta sa (%Hereof, and a
cartidrMteditng, SaRPABaAGe fBEMProvRIAG B pRarmasskineficarofile as

sitbstantially depicted de digpira2ds felawincheral 30, administratien:fsaidq: um,
ds%si%ggdg%r & ir% %tpatientvnlq} .ltreated Wi”}}{}[ld%qﬁ tin before sai

administration an wherein salgigp%ltrtlle‘%fr istUnder fasted coritichs (day 1
Frithesgidwe tesefibéd6l hr +/- 1.44 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

1ii-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 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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study) , and/or WO 2006/135 21)1)6/135723 PCT/US20H06/112 2 41 6
-63- vi-b) a solid oral dosage form comprising about 150 mg vildagliptin

WOrWEa¥E2dr a respective amount of a pharmaceutically acc®ptEbie2e4{022416

thereof,-and-a-carrier.medium, said dosage form providing a

pharmacokinetic profile as 5 substantially depicted in figure 25, following

oral administration of said dosage form+56r day 9 in a patient treated

with said dosage form once a day since day 1 and wherein said patient

s beenseried BvABDACbrdalkfast aathin BRemaafiesaofitie arornimy medium,

aﬂ&‘lﬁ“%@@%@ ofsaid gesagafagmiday,9 pfihe 10 akeve deschled

study) , and/or w-cﬁ a solid oral dosage form comprising about 150 mg -
TRBOBGAHod piBo Sor & (BEpbLive shol SPALBHANeEadtcally
acheptdlslersall treredf sanidi accarsige nfedium, saidldpsageform maviding

a.phafrogcokinetic niefile, as b subatantialy depictediinfigwe26, and wherein

following oral administration of said dosage form , on day 10 in a patient

tFeatE R Safd HBSHETErhAeTTEs a WA LT Fay 129 d Wiftreli s4igove
padent i® ewidet dasted, cenditions (day 10 of the above described study).
20 Preferably the 150 mg vildagliptin sustained release solid oral
pharaceutivht do’aat fePrreemprises@hydicdRFopYr iethYftéiilose,
prefierably petween 0% a0l 68%,hetugen-30% antlobB% of between

34% and 46% by.weight on a dry weight basis of a hydroxypropyl. .
R L Brer By e 180 g bt SH el s geaiun,
solidicbrad splesrnfacsu e toshee fniEsiiprisesca hyarosypropyl
nyethylealigese with an=apparant viscosity:f 80,000 cRA ntk2 %000 cP
(ngminal %alug,loo,o 0 cR) when present in a 1% soluat'oiné re}‘leor b{jy cated
ERVERh 20 ARE 60% S8 Betnaan 3093 Ahd 5086 30°5r Detwedn 3496
and-h6v4 bolagdight b Helfy weight Basidnding siyydrokgprogld wherein said

rpathyderllulase yvith-arapparept viscosiiy Hf (88,000 eF terk2Q080LRescribed
(nominal value 100,000 cP) when present in a 1% solution. WO
A5§E 35733 BET/US2 00 6/112 2 41 6 -64 Preferably the 150 mg

vidagliptin sysaingdrelease.salidoral pharmaceuicaldasagedory
Cgﬂ%g%?iSQ:YnOfgggehebrglsneetb%\éea respective amount of a
pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean Cp.x of
vildagliptin of 200 ng/ml +/- 64 ng/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

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



described pharmaceutical tablet formulations. Preferably the 150 mg
vildagliptin sustained release solid oral 5 pharmaceutical dosage form
WQaMpiig¥3dh pharmaceutical tablet formulations selected frorGha sRA22416
- .described farmulations A, B, C,D, E, F, G, H, I, J, Kor L. Any of the

above described 100 mg or 150 mg vildagliptin sustained release solid

oral pharmaceutical dosage form wheres-10 i) the formulation is a matrix
formulation containing a pharmaceutically acceptable hydrophilic polymer
which gan iketard diffusien of afidagliptmdi)thensolitteral Phayhddeutapve
%%%_aﬁg%%r@ &goggm_pr%ﬁlefgltablet, and optionally 15 iii) the elution rate

of vi

agliptin at 30 minutes after starting the test is less than 30% when

@mﬁduqi%mea%ﬁﬁie Jusihed fpharawsstiically asseptablechysrophilic
palymer which can 20 retard diffusion of an active | lent’-are known
R L S R e (e SR Rengs
POTIUS0 0L6ANLY 2 2ICePIBH Experikte ¥af PRAAHs RTPharfaédtfcamedum,
CQ:QY@%%@Ea%dmatﬁh&WM@@-aﬁel@ﬂ%ﬁ@twIaﬁ@m andiRroeession of
omposition 5 A dry blend process with_rqller compacti , deyel :
fBFPdiFé(ctac%Wﬁ’é%’siSﬁf?gs és)ﬁo%\(/)ﬁl |rnsthoef pc?cl?ec'eé;%ﬂg\?v d%% r\',iférff (Fig¥§ rjgp%i.mg
Pweldesigessbngthis:rl OO R addABRaRy 6PVIdagligtire RRté Sefedtel
f9£élé%@rtglmﬁlomaatﬁagd@mbml y in Tables@nirand 2:2.{BAIS and
process utilizes a common dry blend far the two 10 strengths. Table 2-
O GhicH LR OB HOSBG T AT S NERRGL Py © of the
cordaining H0ehH4RMC WHEOOM Protiret name: vildagliptin Tab 100mg

Basis number/ Variant: 3768652.003 Shape /size /color /imprint: 11 mm
FFBE FodAdyMHERD SR3itite E96BarEBRTIGHE EBRbostidh #2sting

RUNGLoFL paterial nee perait mgd mespgraiptvé46082vildagliptin 100

Npvaitis Rig 24by/ance. 403206 Migreceraloe 1208 RlrNEr mediun,
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
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

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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cellulose, PH102 103282 Lactose, 16 Ph. Eur., NF Tablet filler
anhydrous DT 151580 Hydroxypropyl- 160 Ph. Eur., NF Controlled

WOrefeAdEIRIose release KIOOM polymer 100217 MagnesiumPAPHSE]$/022416

NF Tablet stearate lubricant Total weight 400 15 20 WO 21)1)6/135723
PCT/US2 006/112 2 41 6 -66 Table 2-2 Composition per 150mg dosage
form unit for Market Formulation contaitifig 40% HPMC K 100M Product
name: vildagliptin Tab 150mg Basis number/ Variant: 6001732.001
Shapedsizea/tbjordémpabed 2R 6 ¥ovmeovadoid/Whitéaw ioftrwdiielGlobal

@&%%%'&9%%?*8@9&&9% @SHBQHFWQHW& N PRANIHIPR reated
monograph 146082 vildagliptin 150 Novartis Drug Substance 103266 ,
GrBCSPEa8 BT, BEORF Faft BT CoibeB, PRID2 05282 54
actoser 24LPhnBear., N Tabletdillei tanhygdrodsyDT t51%58@ above described
I—sl¥qER;<7yp,roQ}{£/EQrPh. Eur., NF Controlled |- release methylcelluos

polymer e K100M 100217 Magnesium 6 Ph. Eur., NF Tablet stearate

lybrigant kotal weight 600 £1gsess rh Thanpelesied marufaciingg

iopeses shown in floyre 21,8 Formylation and altgmatiye Yariants
everal tormulation variants were evaludted as potentia C|Inlca6\ service

formEBSEL iratder aneriddlite fediedtegreot, and a carrier medium,

said dosage form providing a pharmacokinetic profile as
substantially depicted in figure 25, following orai
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

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
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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release rate profile. The term clinical service forms (CSF) 10 means a

formulation adapted for administration to a patient. Several types of
WOoRsSB8Yax® profiles were studied; in particular a slow and faBETrHE2006/022416

profile rate was determined by the amount and type of polymer selected

and/or tablet technology. The Market Formulation (MF) selected is a

specific 15 slow release rate profile (see3Bection |.A.)particularly adapted

for a once a day dosage regimen and production of compressed tablets.

Rranpsiesesmhe fast 2eidadé vatbYormsdiabiioneare? sRgwWn e Talbteso2 Sitp of a

Gy ansk afemate farainaticrs Wihbslow Jelease Profiles-aenshowndBosity of

Tabl -8 10 2-1 )1%6/ 35723 PCT/US211116/1122416 -67

T2 Igﬁff%c(?or%%o%?t?sc\)/’r(la Bzglr £60mis 8585 de }’c")ilri Tni gjfiéf P33t rEfdasiSioma esent
containkig 0% tHPRKIC K100LV Product name: vildagliptin Tab 100mg

Basis number/ Variant: 3768652.001 Shape /size /color /imprint: /white to

Gt fierBlIdbafatdfarSombbirit Bohp oSt T8Sfing Fittonspbid oral
peraumit (rag) hoanogkaypiu 246032 widaglipte 0hNovartthBrugreinabove

Substange; 103266 Mictoerystali 170 Phe £, NE Tahlet filler ne

cellulose, PH102 103282 Lactose, 46 Ph. Eur., NF Tablet filler

anhyeeus I T dad SAHydrexyRiopy 83 Ph. SiltdhdGonkoladd-solid oral
release methylcellups polymer e KIOOLVP 100217 Magnesium 4 Ph.
TR AN T MBONT 400 TARE 24 ool tablet

dempositicieper 2obeeg edshgerforeuie forifastesienbeqsiofirgilations A,

aontaining 20% HPWC K100L\s Pradugt-name: vildagliptin Tab 200mg
Basis number/ Variant: 3768660.002 Shape /size /color /imprint: /white to
dffwhitetGiobamhatenai-Component Gempositiomésting Faniclion a 150 mg

vildagliptin sustained release solid oral pharmaceutical dosage

form which is;

i-a) 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 30.7 ng/mL +/-
21.9 ng/mL to about 223 ng/mL +/- 77.3 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 1s 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



no. per unit (mg) monograph 146082 vildagliptin 200 Novartis Drug
Substance 103266 Microcrystalli 340 Ph. Eur., NF ne cellulose, filler ,

WEHIGPTRB282 Lactose, 92 Ph. Eur., NF Tablet filler anhyd®¥dE/T5r006/022416
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- 151580.Hydroxyprepy..160 Ph. Eur., NF Controlled | methylcelluos

release e KIOOLVP polymer 100217 Magnesium 8 Ph. Eur., NF Tablet
Stearate lubricant Total weight 800 WO321)1)6/135723 PCT/11S20 0
6/112 2 41 6 -68 Table 2-5 Composition per 200mg dosage form unit for
fastedi€ase profilel codlamimy 2696 ¢-P MG EdOM Prodadhhags:ration of

\dldagliptinfab 200mg [B3sis imMbeY YaHant3RaRe kaize JealeyimpaRk/ox
/white to off-white Global material Component Composition Testing
Ruagtion 1. iRerouwiail (g Mhakegrapis 1146082 ¥ildaghipttoR00 Navartisbout
Substanc le%ZG%Micrtocr stalll, 242 Ph._EuL. N{ et fill €of
g%lgge,o H‘ﬁ)g %%312% lIflactlées.é, 3S§H. I%ﬁr.?NF sa feIt fi IJeeraI sﬁn@ © .a
RS DT CEBRG FSRPERFIRDPTALE0 PIe Rt NECoatr6Ed 1 Rle LT U
Bgihyleeliior Pobimes @ HINMoL 0e2 bt Magikesitnué fh rautnic Pableia
S%ggggggggggggtof vildagliptin ranging from about 44.6 ng/mL +/-
28.5 ﬁg/mL to about 263 ng/mL +/- 84.4 ng/mL between about 0.5
and about 16 hours following 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

ii-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 an arithmetic mean AUC(p.ingy OFf
vildagliptin ranging from about 1346 to about 3196 ng;h/mL i.e.
2271 ngeh/mL +/- 925 ngeh/mlL 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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Total weight 600 The concentration of HPMC E10M was varied from 20%
to 35% to match the target release rate profile. A combination of HPMC

W(EAWH68337380) and HPMC K100M (10%) was also evaluated fBCH1ER2806/022416

rate. Table 2-6 Composition per 100mg dosage form unit for fast release
profile containing X% polyox Product name: vildagliptin Tab 100mg Basis
number/ Variant: Shape /size /color /impfft- /white to off-white Global
material Component Composition Testing Function no. per unit (mg)

rebasEEp46082WikkReHPHALICO RoVartidragt Substarcecar0dzes medium,

Mié?{@Cfdéhaellj;é}fﬁbEJﬂ- Eb&vi\!iliﬂ'ﬁ?iﬁt E'Jcelrtﬁﬁe&ﬁ_'@'%%%fnp H&@%_APC’@?%
Lactose, 46 Ph. Eur., NF Tablet filler anhydrous DT Polyox ?? Controlled .
AL PRI VL e ol i LG e P S RO
|@Gans Totalweight&d0 WeH T )SHBETRED G S 2.0 S 2148 oF

-69Bi-laysk tablebiechnalagyiyas gvaluated vising 8 3Qngdmmgdiatesaiq
release (IR) tablet in one Jayer, and an 150mg MR as the second layer as

HoRAPHh Fable 987 ara%"I‘g 22 Smpditiort er YBBRT Bo8A4E B iFE 1S
fonBelayéz sdblét coontainiogHRPME KI0EN Riodutterandevildadipdinstudy)
Tah200mg Basis number/ Variant: NA Shape /size /color /imprint: /white

to off-white Global material Component Composition Testing Function no.

per D (rag endrbDgreph Bisstlgayeoii) d4a8svitdagipsin5Q fNovartis
Q&%hggg¥%%@%efree 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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103266 Microcrystalli 96 Ph. Eur., NF Tablet filler ne cellulose, PH102
103282 Lactose, 48 Ph. Eur., NF Tablet filler anhydrous DT Explotab 4

WEHOELSSTRFF Disintegra nt Magnesium 2 Ph. Eur., NF Lubrid2@it/ Gt aeae2416

Total 200 Second Layer (MR) 146082 1-[(3- 150 Novartis Drug Hydroxy-
Substance adamant-l ylamino)- acetyl]- pyrrolidine- 2(S) carbonitrile
151580 Hydroxypropy 130 Ph. Eur., NF€&bntrolled I- release
methylcelluos polymer e K100M 103266 Microcrystalli 120 Ph. Eur., NF
Tatildt filkérl eretceliulosdePHIOX skD328RIL sdtwse, 4&PhlEwL NIRRT alerve

flleg anhydroys,BY) 100244 Magnesium 4 Ph. Eur., NF Tablet stearate
lubricant Total weight 450 WO 21)1)6/135723 PCT/US2006/1122 416

-70-Bhe anmuntdobvikiagitpﬁialglasm I-H%Iivﬂﬁ‘ri.(éi)ﬁ)@\/l atveretvaried iyeach
layerio.provide a-sultableelease 5@@@&%@@ SXATRIE. o e, DS was
varied from 25mg to 50mg (immediate release layer) and 150mg to

FISHYRATOHiEa rele AR RN Fhe Ao UMteRIBMEDS 1IRLOBMTHES medium,
vadtedl fnegaaeo/f_&o:xéoaﬁwmm@d seleasedayen)i Annther explasatory

slow Jel alsﬁﬂ%“% twas the HPMG_cggcantation was [gduced 1q 30%.

with and without roller

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

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,
said dosage form providing an arithmetic mean Cpax Of
vildagliptin of 272 ng/ml +/- 111 ng/ml following oral
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,

said dosage form providing an arithmetic mean % inhibition of
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compaction, as shown in Tables 2-8 and 2-9 . This change did not have
an effect on the dissolution profile. However, 30% HPMC 10 K100M

Webitétr 28lower flow quality, 0.21 and 0.37, for both non-roR&T/US2006/022416

compacted and roller compacted material, respectively, when compared

to 40% HPMC K100M. Filming was also observed during compression

with 30% HPMC K100M. Table 2-8 Compgsition per 100mg dosage form
unit with 30% IIPMC Product name: vildagliptin Tab 100mg Basis

MPRbEN \Fariant NA Sitapel ke veslop Anffim4 1 1t mm FFBE® following
(rund)iwhits 19 ofkwhite clobalmatesial{companent Gompgsition, festing
Function no, per unit %mg n)cqno%raf)h 146082 vildagliptin 100, Novartis
Drtief Sithstahite 103286 MictBcRRE A RFAH. B NE Tabtéler*d
odfleiosie; Rid162p203282 liartosdes8 Riw tedr. cNfdTabmtdilléday 1 of the
anhygroys DT 151580 Hydroxypragy 420 Ph. Eur., NF Controlled |-

release methylcelluos polymer e K100M 100217 Magnesium 4 Ph. Eur.,
NF=dahlet siearate dubricanly d ofalinwe it 1hg288A6 215D) 635723

PCT/15211116/1122416 .71 Table 2- Sit] 15p0mg dosage
fgrlr%dtlja ?m]ﬁl§OW%rﬁ%§A&88%'roguc€ ngrer%?%%rgggﬁpt%%{g%%%{légm% Basis

rRIMBBF A Eme NA SIS ISR fcalat infdiaite2? x 8%t 6&mki@RvMmesiun,
te HfiwdniteaGobad Materiat ampoaent Lampesitionméasting LuntHonisn. of

R HONAR oAb 180 Bh. Bl NETablar fler nero*Loving
ceflafoggdministration 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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PH 102 103282 Lactose, 24 Ph. Eur., NF Tablet filler anhydrous DT
151580 Hydroxypropy 180 Ph. Eur., NF Controlled I- release

WOrEHeAdEIRIos polymer e KIOOM 100217 Magnesium 6 Ph. BGT/PHz006/022416

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 nunfi¥er/ Variant: 3768660.003

Shape /size /color /imprint: /white to off-white Global material Component

CBmpbsiiotPT8ting Furfeivre Pt per LerEgndgy inshcdieph 146082

vildagligtin z00nNevadisBsdy Substancg, JO32A6 Mieracrystallk240 Ph.

Eur., NF 'I(;a Igggﬁr necggll Io?g PH102 ]}1032802fLacto(§e 32 Ph, Euriﬁedium
Trabiet iller“an Q//draousf) 7580 yc’fro%%ro;ﬂy Y Bn° Bar., RiF ’

Caritfolisbageeléase RTEthyitaiuos milprerceKITOM 1000fY1e as

Magresitm 81k Bupi Nied ablets Siaakatedybrigant dptabweight 800 5

S%!fenction of Formulat%ons f%r the Manufacture of Cli ical9 Variants Tth.e

AP TARGAS BetectBa 1or FORRESCTER avalialidh 2omibrisdRfotB5th

types bédeleath rate profiesdsloiw endofast) WO )$)8/d85328 PCIgSpherein

0,9 8411221416 143 aldwo desage sengiis K1eamenard 200mg) s3fhRinutes

batch size was, 4,000 tablets (or 3.1kg). Pre-pomdoression was required to

et Hie TRFRABYs 3PS flaifity PRquhreffaftst $hadon ™ (day | 9 of the

above described study) , and/or

vi-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 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.
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formulation contained 40% HPMC K100M as shown in Tables 2-1 and 5
2-10. The fast formulation contained 20% HPMC K100 LVP as shown in

WOWed33723and 2-4. Table 2-11 Clinical batch summary Rate BiilgHgap06/022416

Polymer Composite KN Number/ Batch Profile on Variant Number Slow
100mg 40% HPMC KIOOM Table 2-1 3768652.00 AEUS200200 2 81

Slow 200mg 40% HPMC KIOOM Table-258768660.00 AEUS200200 10

3 83 Fast 100mg 20% HPMC Table 2-3 3768652.00 AEUS200200
KApREs#2 180 thast] 200mig POREHRME Tabie 2£4 BE6B866€18@se solid oral
A;E{AS@QQ@QQ;’}&LQO@%Ba%§2f&gﬁmﬁgqqgg%ti%g}eof the hereinahove
1&g:g-lz&|¥%:gxy-%jamant-l- lamtkno -acetyl]-pyrrolidine-2(S)- 10 carbonitrile

e viidagiiptir DS By Stibdtaréd) i higRkM Wk 8BRible (up to

1 regui I that can _act as substantial diffusipn

e e St e el i Laiore AicE o=t
PRy IR YU AT A ikERFID RAGtRre axigrificRhe ket en bbfrhekablet
|Gk forl 65 tetasdingldietge diffission tRuring-tberdenalopme, the-anRlcahs 2,
has %allegt,e%mop,olig)icggr@qu]ti,on Witgrlog\ﬁv risk for dose dumping,

eliminating coating technologies 'in favor of a matrix formulation. After

intepsive shislienencampatibbity allitimdo setard iffysiom yag1iprin
p@@g@aaicggwertéclggg é)h%rm%c%dryréamlc 20 studies, and regulatog '
acceptance réquirements the appil aRPHAIFSHEG Hhd palprRd ehbre@gherein;
hydrbphiiftepdlgmsrsasspaciatlya hydtoxipropykmethylicel utose HPMG) a
Maj@m&@é?daig@iE&rltiig9§&@B@9ﬁ%nﬂﬂéﬁegﬂ§‘i¢!g§m‘i}?&é cptieal can
excmr)leentrls thgﬁ g(%rllgol release polymer, HPMC, as 25 the KIOOM grade.
Duringttﬁeob FdevelSBnient” vafadd B3t Wo 2006/135
21)136)138R2F3PEITI1052DHI6 112 @4t iG-al3-eteqse Polyimers wetenpressed

evalyatad along, ordgcasnbinggion, in order to achieve the desired
release ):)r ﬁijlg. PMC, K100M grade, provided the best match to the

desired release profifs “rié *sI& Torhaiationtids 3kictdeBigneies atfter
evalsibgiohiinamahes s préviolishsmentiongds pra<onpIessial WAS-he Paddle
utilized-gdygng the clinical batch manufacture. Experiments were

conducted to

“pharmaceutically acceptable hydrophilic polymer which can
retard diffusion of an active ingredient” are known in the art

e.g. Hydroxypropyl-methylcelluose.



further evaluate the CSF formulation and the need for pre- compression.
The compression profile for the CSF formulation containing 40% 10
WOPREAIE'Zhown in Figures 3 and 4. The data indicated that tR€T/US2006/022416

-------- . compression.profile.and friability could be improved with

pre-compression. Additional studies were conducted to improve the

compression profile and to avoid.the use of pre-compression. 15 As

shown in Figure 5, 30% HPMC K100M was evaluated to improve the

compression profile. The effect of tablet dwell time was simultaneously

Evgloaietatspebdsdidm 40 to 80rpm. It was determined that an

|mprovement in the compre55|on proflle was achleved usmg roller

RESHE = 5 a atrick Chilsonator(r),

model I&Z@mwakm%&h&heamtermmr blend without the

addition of magnesmm stearate, at increasing compaction forces. As
shown in Flgures gandté the effect of roller compaction on the

5 dissalytiom riofilewas stydied with40%elHP MadOOMandad5 aempaspdd for

to the.dissolution profile of the cllnlcal bat h. It was con #dedct{hat rolgggr

BrhpELGRRE 7ot hipactthé &ssoﬁftllon Srdiife. “Fie roller compaction
froceSsiwasssated tota SontinsBegdOrofier aathphetorugingta ﬁﬁéeﬂag liptin,
relationshin devglapgd Bﬁ%@fﬂ%@&%%@%i%ﬂ@lIs&sos}nﬁﬁ{ownﬂaﬂmes 2-
units, model IR520) and a 50mm B g (in KN unlts) roIIer mga%tor Aﬁe -
Shefid irf Fryure8 S0 RRFE St b 485t AcRSEERG COMp&tith fors

10 wasestgidied. It was concluded that the process was scaleable to a WO
21)1)6/135723 PCT/11S2 0 0 6/112 2 41 6 -74 Bepex roller compactor,
and the tablet hardness was not significantly affected with increasing
roller compaction force (13-31K

ﬁ and roller compactor roll speed )
(Eﬂé’rﬁsr%)l ovefvrampesitiompesitBhumg deiagg eup ﬁﬁnénfﬂsaﬁ@ﬁ!iﬁ‘egosm“laﬂﬂn
e Variants." C.-Manufacturing———

(FPigure

cpptainpg 1636 HIPM-KA O;Nld Alternativ
PmerfificAHamEaVAgID tiiemMatiapooiag as detailed in the process flow
CiegEishRivibar Metset L3 EasasH. segants without roller compaction. A

bYRBARi0L OB rAMHHES Hﬁﬁﬁi F%@(ﬁmﬂﬁmﬁel@ AL,

| 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

15

20



Description and Assessment of the Processes Tested The effect of roller
compaction was evaluated with 30% and 40% HPMC. Roller compaction
WQ9aitiRYad to densify the powder blend 15 prior to compresR6d/032806/022416

. - effect.of.Ritzpatrick.fChilsonator@, model 1R220) roller compactor at

10

15

compaction forces from 500 to 10,000 Ib/in on a powder blend containing

40% HPMC, are shown in Figures 12 and 13. The data indicated that with

increasing roller compaction force, 20 fekito a decrease in tablet

hardness. As shown in Figure 14, roller compaction forces greater than

Fdde2in é?%ﬁ%f ﬁg&%@a daspgedormuunit fon Madkss Fpmlation
é

goasaining oller compaction ar pre-compression_The

eRreduet oamesoMilsiadlting e k0mbility is shown in 25 Figure 14. Key

IRasiemEBniberiavandriR A1 Z@2{060 Final Process The key criteria for the
fishhporstze vabbtagstiat thex dissointvalpidfilkiteSio off-svRite/safety

SHIdh A FatendrCcled iDoMipaReHty the dipakitidhOmg angfifgmg talFleisstion
thformulation 30 containing 40% HRIdECulkitqiid )wasamsagrapRoller

coagoaetion was addegit@dgipfiocess to imgprove the coloyandission profideug
As shown in Figures 17 and 18, the dissolution profile for roller WO Substance
21035835723 PCT/USBa-acty§idil2 2 41 61805 compaktedEuratdfal diciblet filler
differ from the CSF dissskltideseprofile. The Japanese Ministry of Health
has imposed 40m9/kd’H4 08 daily intake limit for HPMC K100M. Itisnot
anf3afed that the dedtastake limits will B¥tome a réGuIBHnMurdid #8tet filler
the 5 1-[(3-Hydroxy- AK$-AEmino)-acet I]-pyrrolidine-Z(S&
cARI88Rrile MF. The IERYRSARYerties of4f variouspﬂb\ﬁﬂér Fendscéi’%tm"ed
. . " . . reiease
shown in Tables 2-12" and -J"IabTable 2-12 Physical properties of roII\Er lvmer
compacted powder blg1e paﬁick) Sample Roller Compaction Po 8é/r
Flm/d(zqyality Bulk Densit gRbngorce (Sotay) Density Hip/gh)[cRieulate gp)et
KN] (9/mL) TRD-1926 .38 0.38/0.576 40% HPMC TRD-1971138ricant
%&3@&&‘.&(066 40% HPMC TRD-1971gp NA 0.36 0.36/ 0.59

Process
The selected manufacturing process is shown in figure 2-1.
B. Formulation and Alternative Variqnts

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.



40% HPMC TRD-1926-79 NA 0.21 0.385/0.60 30% HPMC TRD-1 926-79

1,000 [8.75] 0.37 0.432/ 0.645 30% HPMC TRD-1926-01 500 [4.37] 0.25
WQRGLIHFEI8 40% HPMC TRD-1926-78 1,000 [8.75] 0.49 0.443V/0B836/022416

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 tabletahle) 0.566/ 0.732 123C 40%

HPMC Avicel PH102 NA 0.64 0.29/ 0.35 10 WO 2006/135 |

2 /135723 RCT/U 20H06/ 22 41 6 -76- Table 2-13 Ph sica

pég%ggﬁ%%qow%miﬁpow&r% éﬁ’&“@%‘éﬁ%%f% ‘ﬁ?ﬂlgf‘ﬁlﬂl

"% It Tab A 09 Srax\ TRD-1926- NA NA O, 38
0. %ﬁﬁ%f‘é“’?@éﬂ’o\(/@ﬁ%é@%@&i@ﬂl NA NA 0.33 0.38/0.66 53 40%
HEMarerisizerseloniimpuing Ashissty offsghits 409 HPMC TRD-1971- 13
[15¥ohelimateriab 0.39GcBRMBRC 4A0UMpesItGoim RD-1Té4tiAg (2500Function

IbA¥):4 049 0448/ 0 652 53A 40% _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

151580 Hydroxypropy 80 Ph. Eur.,, NF  Controlled
I- release
methyicelluos polymer
e K100LVP

100217 Magnesium 4 Ph. Eur., NF Tablet
Stearate lubricant

Total weight 400

Table 2-4 Composition per 200mg dosage form unit for fast release profile

5  containing 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

. Function
no. per unit (mg) monograph
146082 vildagliptin 200 Novartis Drug
Substance
103266 Microcrystalli 340 Ph. Eur’., NF Tablet filler
ne cellulose,
PH102
103282 Lactose, 92 Ph. Eur., NF .
anhydrous DT Tablet filler
151580 Hydroxypropy 160 Ph. Eur., NF Controlled
|-
release
methylcelluos
e K100LVP polymer
100217 Magnesium 8 Ph. Eur., NF Tablet
Stearate lubricant
Total weight 800




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
WQrR80E@1888R0.732 55B 40% tabletable) HPMC TRD-1971- 13@TASN(0Z2416
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 g%@paction force, where tablets
from 5,000 Ib/in 5 and 10,000 Ib/in force exhibited a poor friability of 0.6%
and > 10%, respectively (100mg tablets). The effect of roller compaction
oFalle feve afpnesidionpoy? 09nmi dosege foranunpiion fass eleasmpefiied
rieiEHRIng 29 Mg an 18 mesh screen. Selection of screen size

am&éﬁﬁmWQ;?&a&héﬁﬁZB%ﬂéUSZ1_1116/1122416 -77 particle

SR SR L BE Wl HRUrther evatuated duringthe—tab-PhaseFvt:
E ent Use ’ ']té'/?c% SS urenm Desprlptlon Model Bin

ena Rolle ompaclio

/] ) AN
Filohal magsrialy oo C ﬁf?@eﬂBller@éﬂ%?érfWBepexTéﬁm TableFunction
PIESs Manesty Beta Press, 16 sta. 5 HEEEME {“éﬂ the tidpregabph

Pa#808d and Robustnes#dagliptinfinal proc268 Table 2-1 H?lgrﬁéjmmary Drug
for vildagliptin 100mg MR containing 40% HPMC with roller compactigfpsiance

(4089spggablet weight, (idpadrfdBim) Sampleglickness (mm) Hardness (Kp)
%Friability he CGIIL?IESG, Ph. Eur., NF ablet filler

PH102
103282 Lactose, 32 ,
| anhydrous DT Ph. Eur., NF  Tablet filler
151580 :_I ydroxypropy 120 Ph. Eur., NF Controlled
- ‘ release
methylcelluos
e. E10M polymer
100217 ﬁ:gpaet:'”m 6 Ph.Eur. NF Tablet
lubricant
Total weight 600

The concentration of HPMC E10M was varied from 20% to 35% to
match the target release rate profile. A combination of HPMC E10
(15%) and HPMC K100M (10%) was also evaluated for release rate.

Table 2-6 Composition per 100mg dosage form unit for fast release profile
containing X% polyox

Product name: vildagliptin Tab 100mg
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




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 rpm: 9.76 - 12.69 60 rpm: < 0.5 80
WOpRR9693862312.84 80 rpm: < 0.5 TRD-1771-123A 4.07-3.68 4RHWS2806/022416

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-1926-01 B 4.02-3.66 40

rpm: 7.6 - 19.9 40 rpm: 0.1 1,500 Ib/in RC (FP) TRD-1771-31 4.13-3.94

40 rpm: 5.1 - 7.75 40 rpm: 6.3, Not RC%%E)ping 10 15 WO 2006/13n723

PCT/US20H06/112 2 41 6 -78 Table 2-16 IPC summary for vildagliptin

150mg MR containing 40% BIPMC with roller compaction (600mg tablet

\Beight YEZ x & PiRhA ovalrbin) Barvpleathiekaéss (amn s ardnessodys) immediate

%ETiahiity (BG: 2804 2mmn(190:drops) r TRPE926-7854R4PAK &5 - 88 second

40 &pm: 17.5 1-125.9 40 rPrg:f 0 g71,000 Ib/in RC (FP) 60 rpm: 6.4 - 6.03

e HSh: 385298 5D mRTE 02 B0 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

Bable 2-71 500 abiportiofr Mem?00mg pdasage oforny Rmit ofg-obigdayer tablet

gentagaing MG I 0B 40 rpm: 0.25 1,500 Win RC (EP) TRD-1771-33

6.Bepdgatmamesnyildgaliptin Dabodma.6, Not RC lamination at 20Kn

R Blésis onmpdberbanmortvVea bulk powder flow and compression profile

wiSihailet hsizéste olop ringaringr asisiento Idivddteptable 5 hardness range

WestobaitmbeEiafNd 11Gendpételtr INCHHpogitiod 1o0mydatnmys, Function

regpectively. Lamination was observegét usitiiprgpsiomforeepaphater

thains1 84¢dk {oRYhe 150mg tablet. The formulation does not appear to be

dwéBaBAe sensitive. Theildagliptiase FMI achiQities will stalNgyertising the Drug

confirmation of the Substance

103266 Microcrystalli 96 Ph. Eur., NF  Tablet filler
ne cellulose,
PH102

103282 Lactose, ‘ 48 Ph. Eur., NF  Tablet filler
anhydrous DT h
Explotab 4 Ph. Eur., NF  Disintegra

nt
Magnesium 2 Ph. Eur., NF Lubricant
Stearate

Total 200

Second Layer (MR)

146082 1-[(3- 150 Novartis Drug
Hydroxy- Substance
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
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20

10 FMI tablet shape and size for the 100mg strength. Il. Analytical
Investigations for Stress Tests of Variants A. Elaboration of Analytical

WORefle0d87Aksay and Related Substances The assay of vildagRpHiUaRP¢er82416

guantitation of -15 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 chromaftaar'aphed using a reverse phase

LC method with UV detectign at 210 nm. 20 Drug. Release Dissqlutjon
SPIHETBER Fom Sk TOO R et pTAaBEtS Al AbErhmei? bl i scn
theviest tonditions @alorateid abTableed dawO 2906/ 13rv23le. For example,

REJ/$520H96RA2i241 & of 9 SRrgPles obtained Waleanalyzed PYusing 4 yer,)
an |soc§§t|c reverse _phase HPLC methaod [AM50161A(AS6105)] with UV

d&clion™ 200" firtIs s kpEnERtartTave BEGR dortd for R M0rRG HEMC
&9 P00mg tablstsd 5B oANabRiced RESItenSialfilisdPretbeasdhbayer) .
technical and clinical batches slow and fast formulations of CSF were put
GRSty aftRthR @by wasHionittPé8difto Y2 Fi6hths. THE stabilty HPMC
ebtechnioal hiatehewof MEarints, 46 100mg and tib0magds criemit roller
NG A1OUD Dl PIalong L0l 3% Taed 2 DUALPIGEHT. aia not
stability - storage conditions and testing intervals batch
TRYR1996-6FSAC00PRY) LAAd FTRITADIELOPRYPS0MR)); [Parkaging: 30% HPMC
KD, CRreap, lgadesiqeanst Stormgegeendidon Tomgimoamhs). 5€ [24br both
25C/I60%RH 3, 6, 9, 12, 24 30C/65%RH [3], [6], [9], [12] 40C/75%RH .
I11%9,Pf%{[‘?eéptioncelcit%géltﬁ%ge0115 stability R%Qh%mo 2%%‘6%5 993 material,
PESESZO0/U22 4161 ¢RPRACEH O tG A9 GPBGLELOGY) CHLlming was also

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
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VVVVVVV-IC--0C3c01-nC3a(34000000
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osition per 1

‘N C6.co0N 1pCl2
itioh per 150mig doshgs form wnit with 305% HEMC"

Product name: vildagliptin Tab 150mg

Basis number/ Variant: NA
Shape /size /color /imprint: 17 x 6.7mm ovaloid/white to off-white

Global material Component  Composition Testing Function

no. ' per unit (mg) monograph

146082 vildagliptin 150 Novartis Drug

Substance

103266 Microcrystalli 180 Ph. Eur., NF  Tablet filler
ne 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
Variants

of Formulations

for the Manufacture

of Clinical

The four formulations selected for further clinical evaluation

comprised of both types of release rate profiles (slow and fast)
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-Q%Cm£$rdosage strengths (100mg and 200mg).>The batch size was

4,000 tablets
the hardness
formulation contained 40%

2-10. The fast formulation contained 20%

{or 3.1kg).

and/or-

in Tables 2-3 and 2-4.

friability

reguirements.

Pre-compression was required to meet

The slow

HPMC K100M as shown in Tables 2-1 and
HPMC K100 LVP as shown

Table 2-11 Clinical batch summary
Rate Strength  Polymer Compositi KN Number/ Batch
Profile on Variant Number
Slow 100mg  40% HPMC K100M Table 2-1  3768652.00 AEUS200200
2 81
Slow 200mg  40% HPMC K100M Table 2- 3768660.00 AEUS200200
10 3 83
Fast 100mg 20% 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
| the applicant

retarding drug diffusion. During the development,

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. various control

During the CSF development,
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release polymers were evaluated alone, or in combination, in
order to achieve the desired release profile. HPMC, K100M grade,
provided: the best match to the desired release profile. The

“slow” formulation was selected after evaluation in man.

As previously mentioned, pre-compression was utilized during the
clinical batch manufacture. Experiments were conducted to
further evaluate the CSF formulation and the need for pre-

compression.

The compression profile for the CSF formulation containing 40%

HPMC is shown in Figures 3 and 4.

The data indicated that the compression profile and friability
could be improved with pre-compression. Additional studies were
conducted to improve the compression profile and to avoid the

use of pre-compression.

As shown in Figure 5, 30% HPMC K100M was evaluated to improve
the compression profile. The effect of tablet dwell time was

simultaneously evaluated at speeds from 40 to 80rpm.

It was determined that an improvement in the compression 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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significantly affected with increasing roller compaction force

(13-31KN), and roller compactor roll speed (4-8rpm) .
Overview of Compositions Including CSF in Clinical Studies
See section “B. Formulation and Alternative Variants.”

o Manufacturing Process

All variants were manufactured as detailed in the process flow
chart shown in Figure 1, except variants without 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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profile. The Japanese Ministry of Health has imposed 40mg/kg as

a daily intake limit for HPMC K100M.

It is not anticipated that

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
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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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00000000000dPFR2E#2MM v WagV (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: 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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QRO b YV nOIM kel L 4KaZ L9 LG5 Qg 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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-98- Specifications Tentative analytical specifications were laid down in
specifications during early development of vildagliptin 25mg, 50mg and
WQ a0 dstaRlets [AS6105B]. 5 Ill. Conclusions A Clinical ServidCEgp3006/022416

(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 18 mg and 150mg strengths. It was
Sietefmined tlwatsthe 10 use of roller compaction improved the compression
profile and bulk powder flow of the CSF. Roller compaction exhibits a _
Té¢isseleiivh profe Sirhilanio the TSH HhverdH AR testéd M vivaif hudarm) 17

spEhe farmauladinn deesing appeay todes effesire by Jollericampacien kol smg,

eed, 0 Il time .onp com i 5 For the CSF 100mg, 150mg and
52’0 %ns rg\rgg(at]ﬁ%, Fﬁgg?a%bsllit A 26;51818%]? available up to 12 months at

25C/60%RH. and 3060%RH. The appearance, assay, purity and
dissoldtion data were found to within specification limits after 12 months

patcaa_@w/bmﬁhesem UHIOIt w24 deerthoieetest perigtbwithe a “slow”
rSeQLeeCalffsl%atlgr%ogglzeo én%8%%§98ve4%5acff 8‘09@@0 -50£g %ﬂg zgg_mgrolled
modified release tablets. The composition of vildagliptin 150mg modified
neleasetANeERbratkeled By 100G 2D0RRY ShENBRRITHRFefdpy e L oped
#be stakility afdpOsng talBetsds expestathia be sames agOm@rasd] that the
200mg strengths. Thus a re-test period similar to 25 that of 100 an .
b I e
bddmgrandas0rhgaEbles mdirifatliffed By lloter coipaciicraftergwpits a
AAGHTEWRM WassfoLng 1 he 1eemparable sthatlwi LSBFdasmudions. in vivo
.Thus, the stability dogs_not appear tp be affected by the inclusion of roller
iR 30 26 T et Hore ERrAS rolor Somaniiat s Y
Foirhetatimmeentainmgredd 6P86% HPME' IO Itas DeEATERlesRER™ -
Preferred formulations are described in the below table: W

O .
Epfy158A 3575318691 153086/ AL ALK ™93 56 186" SoniBSn&ht gy tnt 92t2
Stemghranit ab¥ke Vildagiiptin 2L 0028.Ds1 582520 Mictsaystatlihe APFBERG . The

aﬁ%ggﬁce, 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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cellulose, PH102 Lactose, anhydrous DT 16 4.0 24 4.0 Hydroxypropyl-
160 40.0 240 40.0 methylcelluose K100M Magnesium stearate 4 1.0 6
WQ 0096181 2ablet weight (mg) 400 600 KN number 3768652 60§I7852006/022416
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 s intended to be in the nature

of words of description

rather t

fli

modifications and varig

ition9®f tk

le pres

nitaugu_s_gﬁwguslﬂany
ent imsention are possible in light

gve teachingg

f the ab
ng@ggnbe}n;re -appende mgibm

. ltis, the
SR

r(gjore,

2inv

to be understqod that \
abunt © 1%

Aractica

vithin the
otherwise

\thideglgmtirspecifically deg

T T 1o

stoibed. 1

TSI TV Y

0260

TraroTT I"ITMT Pru\.l‘.l\.l\(

NPEOA : Mecha@3ical strg

bSs (particle

tra—plhietia -t A o
Stz uU_utoauori) e

rateriatim

1 HP | |
e ucoicu parteic

Ssize rangg

can be

Micsaoostlifgm any fornd 8t LAF238-8.d. Horphous| 88 or crystal form,
qYuler AL stress |This strej can be mediated py impact,|shear or

|GRIRREC SHIRYArsLE DSt ¢ammercially@vailable grindingsl$ equigment a
- combination of theSe PprincCIples gccurs.|For LAFZ37 | preferably a

0
WQE?F(R]&QW' "iéﬁjegﬁcﬁll is ust%0Thé4Rost prefefte me¢hanical
_rnﬁm ﬁ)g woped-with-differant-lrind-of-beaters-sereens. liners
{CEriFEan-be-equtpped-with differantJrind-of-b cf ,
Magvigsipm pledesteFor
hea

YATCTTI, J
atar and o ot 2N o o etk D H ATl H
PDTACT AU a Sl ZU SUITTIT O Z O CITTIT USTU. TI1IT

pdr process.prefeéably an impaco mill with plate
Tl dablbteveighieea) 2048Ad 100 m/s (abPRripheral

I[.F:lbfbpb‘t.‘d should
m%%&1)1)6/13572$ £dd852111166022436 -100 batch

speed) to adapt to
variatiorn. 1 our case g periptherat speef of the beater of abo

to batch

40 - 50

iamgt Kldehr ahGEh a8 AR RYARIBY: AUC area
Mhderibeconee ma&iogé%ﬁe@g&i%é@%hmf @aeialgegl]gtilra@dpi@&mar, and
congcentration-time curye from._time zero to the last quantifjable,data oint
e B RS e PRI 2800 Fo e oGl R el
isunetomathe 2eketolinfitipg Aatuie.)JAgunaae] BAPKeBisamdlyges rather

Bch Pharmagokinetiss section

used

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
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Cmax maximum plasma concentration CRF case report / record form
CRO Clinical Research Organization CV Coefficient of variation ECG

WESeerbaRdiogram DPP-4 dipeptidyl peptidase 4; dipeptidyl pBolid&E3806/022416

FMI Final Market Image GLP-1 glucagon-like peptide 1 ICH International

Council on Harmonization IRB Institutional Review Board LAF237

Vildagliptin LC-MS/MS Liquid chromafaélr%bhy mass spectrometry/mass

spectrome LOQ limjt of %uantltatlon 0.d. once a da}/ 1 £ the
(ﬂ%nacf‘ﬂlcgaﬁéﬁh ?ma%?)k?ﬁlétlc%aspeoapeﬁ"eﬁs PRy TRSufFES I

lﬁ@@t@:abtlj/ €bntrol SOP Stndaed Operagilg Procedures SD standard

dewatlon tmax time to reach Cma < % ellmlnatlon half-life Vdif volume of

%Eﬁe,?s;if: %%‘EB EW‘B *%Eﬁ%gg%%%@%%‘%%%‘ % e

m%rmaCOdyn uan 11}/1 QI {?r&eé%béa‘f: o zm‘}e%%QO infinity

5 8mg mo ;ﬁ ﬁﬁ\ﬁ rmu atlons |n patlents with type 2 diabetes.

@@gctlves 1033(5%%9Wyﬁ&@a@g@ggem;g,pharmacoklnetlc profiles
¢single and myltiplsclastdsafiebataltiragininistration of two dosage
GRENgths (100smg apdriloRteg) fokd modified release formulation of
CRE237 in patiditsalRespaoch Ddiabsteeon To evaluate the effect of a
@bodified releaSecfisntaioarBfiDAF237 at two dosage 15 strengths

nﬁt
rc%

g mg and 1 fsiRgEENd multiple dose) on DPP-IV activity. WO
B 1‘36/135723i M@EE@?G&@RE@Y L pep194%5 Laluate the safety and
rability of t F‘?b i ’t’éﬁ & formulations after oral administration

7 days to q §ﬁe& ndary objective(s) To
lzg\gluate the 5% Ona g‘%é%&lg%a cl)yfmu ation of LAF237 at two

i lSﬂ
0RE8He Vﬂdaghptln
LC-MS/MS Liquid chromatography-mass spectrometry/mass spectrometry

- LOQ limit of quantitation
o.d. once a day
PD Pharmacodynamics
PK _ Pharmacokinetics
p.o per os / by mouth / orally
QcC Quality Control
SOP Standard Operating Procedures
SD standard deviation
Tinax time to reach Cpx
Ty, elimination half-life
vd/if 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.
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5 strengths (100mg and 150mg) on the glucose profile after 7 days of
treatment. To compare the pharmacokinetic profiles of the modified

Woaes8 T ulations of LAF237 at two dosage strengths wh@CHiUg20 061122416

and without an ADA breakfast. Design: This study is a single center,
randomized, open-label, three-period, crossover design study. A total of
27 patients with type 2 diabetes (bothh8kand female) are 10 enrolled.
Each subject participate in a 28 day screening period, three base-line
verfiigvaivate thespietyantielpeaniiy stiwanarifed rsleeas formsiRiipns after
peringsamsinBirtiel 19 MaBOR puaknd thIukeT Siaregandomized to
g;: foé;owin .3 treatment sequence groups under William's design.

i r?&é?gé?uci' % eriod 2 Period 3 ABC IIBCA IICAB 15
TwealimenaltatOthe BffeoDnic IMdiRD Mk BB fuimyletitusef ID23Z-a0two dosage

100 f 17 A, "
20, Do Se U PATHUTED oL tbel pllife aRu] 7 dRs o Peltment
| nFF9 ORI ;R AyRCols G i 1ToMleg A4S T aTkathEiRes 195y Hations of
50mpARB23: BID dosadiosesndthdayenilenMithahdivteduBin ADnSoreakfast.
ays Day 11-17- Washout Patients receivi tlormin. t .

e TS S & bl Rt AR P e R BB, crossover
drojon. Sudihd dotalinfy 2t palients yetieieewhdigbglsy thpth male and female) are
&rﬂﬁhg@fs;n Iéggwsgﬁéé_itq@;@tp?@wi/ag il@%'%gtr&nmge'ﬁé]ﬁdb,e ik base-line
center for 30 verification. of inclusion/exclusion criteria, baseline .
RN E i S SRR S DTS PEREFS P SoB et e b Bade and
alfadynnoopietmioeveiuatierof three sequences. Patients remain domiciled
%[LB)S‘&% ARG RERRYo3HE BNRIRG BrediphansRQlidMtE2RSUBDINRIRY William's

Day 1 of each treatment period, patients receive the first dose of
#9§19937 following an over night fast of 10-12 hours. They continue to fast
for 5 hour$ piclrscePatientPeriadetdischardgeatibd the| siteRetiydise
Day 3 mofning doke of LAF237 with study] drug ni&dication, instrugtions
on how toladminigter drug at hom@ during|the outtpatient [treatmeht days
(Days 3 td 7) and'th dosing diary. ®he modified redase formulatio of
¢ AF28I00Mg and 150mg) are administered

e Day 1: 100mg LAF237 MR OD, single dose
e Days 3-10: 100mg LAF237 MR QD, for 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

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 criteﬁa, baseline evaluations and subsequent
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once daily before breakfast and the 50mg LAF237 is administered twice
daily, once 10 before breakfast and once before dinner. A dosing diary is

WQRaMon3Ins patients for all non-domiciled doses. Patients retREH{EIPOERE2416

on the morning of Day 5 for pre-dose pharmacokinetic sample collection.
They are admitted to the site at least 10 h prior to the Day 8 morning
dose of LAF237 and remain domiciled ERfirthe morning of Day 12 (48 h

SRS T A BRI R s

affDal} dqrddilatietdpe firs dusetlyf &AG28Eds Brealifast are served within 30
minutes of the morning dose, except on days 1 and 10 when patients fast

@5y BavoLief ek tRATGNLRRIIH. RARRIEABC A Mok fifks desecef EATA3fpllowing
e}rﬁdw lfﬁg?ﬁ$£r§{Q§feLO2lQ fﬂﬁnecwa&yc&ﬁrmtagdgefw@@u@, po¥dess! Patlents
r s 3-8. Da 9 Da
AR B8 R SRRy e
mﬂdm@mmswmmpfam ﬁb@dg\lB\Qiakfté{MﬁﬂétOfaGté@ﬂr&éhﬁn@Jt -patient |

R cRACHARS BRPLINT) BRI WBERENHRY (Not required to stop Days 5
and 8: required therapy on Day PK profile Pre-dose PK PK profiling PK

Thefilinglifige rreldasanigimgdtierost 3AERSS Q00 aBP R S0P BréVadministered
lce c%ally, once

Ly AN A T B L

kefpjeceseskiash mastovRebEioEeinaseeIasiark HAL ferkart P i katigpts for all

nesldeisiiddalesaad female (postmenopausal, surgically sterile or using
double-barrier method of contraception) type two diabetic patients

Patferde reDrantb 6hg/esites of thagaorkibihofrdbaye hdtweawr-6dBamha@ysacokinetic
EpdNasRIdRx PRbYeSR 2rrRdPindnLaliens rust be stadaaweme Day 8

diabetic medications or on metformin treatment. Patients must be able to

TEFAISEos e A LAk Ar{sANE FEBTRL HemicHRARMHi N EIAENNI 1 Patdrtd8 h after
vl Dagni D ERGsagihenmeCanDapb Ribtfordduae ercesatl #6ADW/Hieakfast within 30

minutes of the morning dose of LAF237.

Meal times on all domiciled days are strictly enforced. Breakfast are served within 30
minutes of the morning dose, except on days 1 and 10 when patients fast for 5 hours
after dosing. Lunch, dinner and a snack are served 5, 10 and 12 hours post-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, .
Pati Sampling Start of multiple (ADA Sampling /
atients under fasted| /" Breakiast  |Under fasted W/o
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-y  |PAYS 37 Out | ing DPP-IV
rofile patient Day 8: profiling
p Domiciled Glucose
profiling
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Patients must not be taking prescription or non-prescription medications.
Patients must have a fasting blood glucose of 7.0 - 12.2 mmol/dL

WQRO023F Mg/dL) at screening and at predose on Day 1. PatRérkdidH06/022416

diuretics or cyclic hormone therapy must be on stable dose (at least 3 15
months prior to screening) and the mainfenance dose may not be
adjusted during the study. All subjecT& Hilist be able to provide written

AHERRRY o B o h ot BASLA SR (RS V0o ontc

Yoy forms of diabetes €.g- Cushing s syndrome and
acromegaly. Use of thiazolindiones in the previous 3 months. History of

xet¥aledaoe. fRBalp (dPARTMNRRNBRAINS YRIGRIYS H§filsntRS. Yaing dotble-barrier
Signéieaat sossaraitapticisansesws arbplicainirpief shahesas20Fasdies years of
trigéliy%erides >5.1 mmol/L (>450 mg/dL) within the past 4 weeks.

Trédment with systemic steroids. Patients with any history of

gadilidiatestigs betyeen 6.§.a0ar85-bowel resections, partial gastric

JesEGHoRS &I AX YRRIlgRYSNA i bAF237 100mg MR (herein
described preferred modified release’MR formulation ) LAF237 150m

VP glisrthraesibn diigraaiieda dirhatiemnedisatiensir” RimEHRmH treatment.
L ABZEdneOmastase dpte i ednipidie &S pseNifiasiabatsriumeplieasiesiia therapy.

> : : . |
o A RN Bt A RGs A LN T30 AU
TreRatieats M ISNRR 32 100ngpMRBDIN Sinmte-gossctistitmeetivatday. land

8d ' rl Y 3ol ; 4
A PRSI PO RN oo 2ty o

muftieeRsERG R AbPRESes IRy B90hy 3. 5 Treatment C (50mg BID): BID

dosasfiemtmendiorcRaycr apsiSroeé theliple Haseby oateIaNesiosiNGt least 3
on Daé . TWO ods% wash out qﬁgiods between apove treat etpts.

AsSTRRICLHY ev%?t?éqg}nasr:] Egc':?éar%ﬁ%n ,edecr)ﬁggrpg hic and adjusted during

adrtheisivdiive assessments Inclusion/exclusion criteria; Relevant medical

DS ERO HNEAIRA LR N8 S S HREAINBFSANIRYCBhEERENGSto participation
Demography: screening Physical examination: screening, baselines, end
of §ﬂ5’o§;u % Hepatitis screen, HIV screen: screening

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.



10

15

20

25

30

Alcohol test, Drug screen, Urine cotinine: screening, baselines
Pregnancy test: screening, baselines, end of study Drug administration

WOoa88ed38a8h time study drug is administered Meal record: dBGE/US2008/032416

10 and 11. 20 Study completion information: end of study Comments: as
required Safety and tolerability assessments Vital signs and body
measurements Body height: screening#% Body weight: screening,
mperature: screenlng baselines, end of

: RQR):Sieie-Ipsa EmaimentcemBawiand days of
mulapké dkh mnttdes&ewnﬁigmbé&j 8, 9, and 10; end of study (Note:

fter in stan fln icate
A B R B e TR e Y . v o

qutintaeese BrRbaNStwing, WrPawdis: screening, baselines, end of

- TrshitnfehitCSBSGVNBID,:0BIDNE8 tragAieati sRaigRitirary Bavsq{#ﬁlaultuple dose

fro time-of first administration of study drug until end of study
gplgta?}rﬁ%jﬁo mﬁ‘% asﬁsjesysgtents WO 21)1)6/135723 PCT/US20H06/112 2
4Awg 7 dapvEish aWdrrinilmbetweeh sy etrestinepts, heparin tubes
(plasma)): On Days 1, 9%,10: pre-dose, 0.5, 1, 1.5, 2, 2.5, 3, 4, 6,

%510 12,14,16,24, d 48 hr post-dose On Days 5 and 8: predose. 5
sr%fﬁ’g%e ) oet'@ E‘i'f?'b%stdose on Day 9. The Day 10 predose

ﬁanhmwhdamvepdsdmwayrﬁuﬁﬁhaumemms medla and
metmeﬁfs Mgﬁ]sfgnp@ﬁgg X\g&%%gi\ermdo 0) lflrn%ln (pqe Wéloc nditions:

at 2ng/mL. PK parameters:
CmEXTRRNGD 'BVpH BELasaling®d 10 for each treatment period.

Phanémagﬁgﬁr@n‘g@rggﬁﬁ@sments DPP-IV activity will be measured on
19 a&{mgBlood collection (1 mL blood per sample, EDTA tubes’

(plasﬂt’é}?a 2PNy SCIREYRG RasElES. $h8 0hsiud75, 1, 2, 4, 6, 8,
20, Higpatitisissradn, 36 Visceemh 4&ha"e|nm§ -dose *Samples collected to 24 hr

QOSKQBESL?&P @ﬁ% S ?&P%r&% Regfose sam IF gV;lll 856 @{bserve as the

Day 9 24 hr samp ucose samp e Bh ffection (2 mL

BlodUSsERESaHiSH:; g@fe@mmubammabe@@mm»

* Drug administration record: each time study drug is administered
e Meal record: days 1,2, 8, 9, 10 and 11.
e Study completion information: end of study
e Comments: as required
Safety and tolerability assessments
e 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
e 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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20 Following morning dose- 0.75, 1, 1.25, 1.5, 2, 2.5, 3, 4, 5 (pre-lunch
meal), 5.5, 5.75, 6, 6.5, 7, 8, 9.75 (prior to evening dose and pre-dinner

WorR886130235, 10.75, 11, 11.25, 11.5, 12, 12.5, 13, 14, 16 an®@QH/Hy2006/022416

post-dose. Statistical methods Sample Size: The sample size is
determined based on a two one-sided t-test at 5% 25 significance level
(Chen et. al. 1997) for PK parameters W#en test-reference ratio is equal
to 0,95, a sample size of 24 subjects allow at least 88% power to meet the
Bioe%lﬁ%@ﬁ@&mé?im\‘: PloodprrsamRle dosrann fsbassitlarsmence ratio of
a bioa\Repbilitgyieapuseicsstaibed, inshe, HideauivaleBofo #0096 Bu6, and 48
%g@g{_dgg@subject CV is not greater than 0.20, or 72% power if the -
intra-subject CV is equal 30 to 0.25. The intrasubject CV values used in
the SAnHA¥SPRGRePRSRfN are derived from a previous study of ,
simigafaples odinstido 22y Aggéﬁfh%@Qﬂtbﬁfgb}?ﬁésﬂéywwcd?éa&e sample will
Iargegfsgbseerved %téasubgerﬁt V is around 0.20 for Cmax. Statistical -

Y& fahides A) are performed on log-
athodsita AR th@IREN2CWM bEd2t8ATNed by LC-MS-MS

ProGagIe Q?2W1-)1)6/135723 PCT/11S2006/1122 41 6 -106

sources of variation included in the ANOVA model are sequence, subject
tsedioRaEBMelers ARt fment, Gvith bubjbet 298 (ied) Gs s avitiom evaluated
effefolr &Ring&aeehilTpMAEE statement of the PROC MIXED SAS
Bi%%r?é’égdrgﬁe E‘qgtrast are constructed between the test and the

reference trea

ssessmen :
ments to o%'ﬁun%e p-value, the estimated mean 5
DE vaeasufiele nodae r.ald( @il fod.the log-scale

tes gy I~ 0 ' n. difference
e Rg (R o0t 1
for {AR HAE L8R 8RB 28 ARt idn tRede S atis iR atd, 16, 24, 36

tabalatet® for Eastpdoszon of bioavailability between MR OD and IR BID,

*@éhdwiésbéoﬂé%tlé’ﬁo%Q%QDQQJQ?er%feE?%‘Xf 8 alrﬁ I%%@Q/ﬁéﬂ'&{%{éé%ple will

the

AUC and Cmax are compared between the two tre Aime

ANCRER SRS BsdpaiL4i saBpEed using the same ANOVA model
atudessshepliabaveDdyreig administration On Days 1, 3, 5, 8, 9 and 10

Stu icatiop arre.administered by the study center personnel 15 with

e B a0 A OOl SPRAE: JHorHBLRARS AMsma)
sub‘j@&@yvm reRrtDvelthsier £7@axImArasof 851 -RoRISInB AL Gurbjeeishmuetl), 5.5,
be §135ustersNot 1@ ey e BesieRiRy ab %EV}S?Q%}%‘% E’%%)W&%’ 10.75,

[ tigator h heck each subject’ th t
meealob i v dae s 8P A PP AR E5Pmsscssment,

Statistical methoalsest quietly in the upright position for the next 4 hours.
With the exception of Days 1 20 and 10 when the first meal is served 5
0dBEHPMPIA HreRfastaEieprcbarthionca twirrtesidkdddies). at 5%

syifigriceasnenChePationts bergivs R BYRIHIHOSRRER PRELRRIRE ratio is
e%%éﬁ“{%“H’:ﬁd? o rsgomgllg rls‘nazré 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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General study conditions and restrictions 25 Definition of study phases

Screening "Screening" is defined as assessments made for 2 to 28 days
WQaHetb3fikdation of the study (i.e. prior to the day of first dosiR§TERP0/f32416

determine eligibility for entry into this study. Potentially eligible subjects

whose screening examinations show any disqualifying abnormality 30

may have the examination repeated ONEE if the investigator wishes to

enroll the subject. Baseline If not yet domiciled, subjects should be

%maftmlgmwlgﬁ@%méa@fM&@%@fs HOMRCF Eybigct (sequence),

pegidinent pesotenastiisabjisctgidoedras)ze pavtuhosféest) isititsthe ESTIMATE

ontinuqus: .pre , ilit i ior
SR PRSE P LA ROV P Sl setcen
thefesh 9pd 1thesrelerends tregtments o). abiaiplithedetiaties nauertinaieg mean
AESASTBERS, ArodtineddniienSiUihtayarRe s add @ theyAssrsethbference

edule. Treatment period(s ch treatment.period includes .
B T GRS ST ORH 0P QU] B e S0% O consttte
thdmatistedtgeorietriponese avhlinetied% uGtifodthe drseatest-defsraycan@tio. The
SuaRRYGRRIER N RBH LRe Easl sl predose of the following treatment
period. End of study End of study evaluations will be performed on the last
Elsycefipariest Gepicanalasigbaiesiavrissbaige fROBIMh¢haltekt sitie bdGhe MR

miciling and physician cqyerage Ratient nfie u
Jé)eBnte('anrdfcr)%rﬁ at Tgfa%? ﬁﬁehgﬁers efore a m?ni%ﬁft%gglc%?%?u y%%%}n éyclompared
hetwesndhroliraafteatarants aitijnshani¥®red on Day 3. Patients return to
the study center on the morning of day 5 for pr ? se blood collection.

TRiRR S IR R AT AR LS R e e AT e SLAS SerFfinerLrave
Drubag@imisrdtidrours after the Day 10 15 morning dose of LA17237 is

%ﬁ%@q; Bresenee.a' %@iﬁi@a&ﬁoﬁwaﬁmﬁﬁ%@wﬂg %%HSZ Ref i sonnel

r hours after dosing durqulangach Beriod. A physician sha )
wirhiP48 @ byop s deeamertingad 95PuaReatirasistutihevetasty Allrpbiects are
@RedoWimir estistions26f Rurngrecritnenibjisisrmed onsenitaliew (@abew the
haselns, Period hepubiecta i mpred.ando N e Al 8 UING mouh o
festrictions: osﬁenuous physical exercise ?e.?., weight training, ,
efshebibet tbetaicrsion waysHalleredd bhiless rstfcanina festily gfssasagnt. subjects
eMaluptisnguidist shaulshhgnl pesplorerd Mmeaiior RhlRASWIA hRUSEHIRAIEF Days 1
the study entry until the.end 25 _of study. No alcohgl for 72 houts before . . .
BN TR BRI 574 VA R A KA e within 3
wafeimel dmmaining food or beverage must be discontinued 49

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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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
WQIMeAIESA23f a deviation 30 occurs during the domiciled perio8Cit/¥R2906/822416

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 h 8¢s- on Day 1 and 10, no

breakfast is, served. During Treatment C, patients also. receive the )

TR LRGP R RIS SR GRe PO o Su needh trn s gy nd on
thb duskddopatisainistiered with 240 mL (8 fl 0z) of water. No fluid intake WO
FrhREt egﬁ,ﬁ(gT/U8211116/1122416 -108 apart from the fluid given at
the time of drug intake is allowed from 2 h before until 2 h after dosing.,
Ratheromiseens RRfiod s MdET diR RTeIasAARITATSR G iR ROBIDIERS RiCEPefyeipe), drug
ddaninsseatitng twakisigdse eralintaaditien ifhddrialten ddiingneads-afidpplicable - the
msdlication, Ruring domicigd A, el A iy are served at & hours
an Hours po aose, respectivély, and alarge snack is served at 12
ol ef séddose. Subjects follow a standard weight maintaining diet while
ERMICH8g OV NRRSRSNG Blaysiiincotiehioad BEengidmethabamntisagod, prior to
cﬂ?ring cg_nfin@r%nenéyS.ubjects should consume the entire contents of the

SR A9 BESHEEE%imilar in caloric content and distribution for all
RBobjiiting antlptiygicidosdvgrage\Wwhen meal and blood draw times
FRinGdebIonchix rand Rl QR the mealsisipravirederdnakenistration of study

xanthine (e.g., caffeine) containing food or beverages must b

e .
Uit SR A 0 B AGTE R S5 D ALTIGHEF S HIRh ToBicRfgetum o the
hediecages ¢heheanbiemgted dayd sodaeclscolatd)ciladbpePatities @t dopiciled at
e Wi b8 ysels i Syl &y B0 QEHsChEIRG 4R6: the Day 10
omicile period, it must be noted on the Comments CAF page. 15
el darPideHigdfdpisre iRt administrative assessments
Preleiopex PhniRmnertie iBeSskigrtRdlactonithahd@stablistiet] lyprs after dosing
hecking, through all standard, inclusion{exclusion criterj re '
S S L 1o A oo e
shidystudy site. Violation of any entry criterion excludes a subject from

BluGIN St in thethBichstRctidass granted specific clearance by the
spansor. Drug administration record Date, and time of e administration
P e B T TR OH EEST SRt B SR ahigmed and
ﬁémpqdbd@lﬁléefoﬂqhmﬂmbﬁoﬂection CRF page for pharmacokinetics and
PhaNBQﬁggly&ﬂ%%ﬁ:\é?%@&S(e?é Mé?gllxtr ﬁ&i‘ﬁfﬂﬁi&%ﬂﬁ%‘? ﬁ%ﬁiﬁf&gmﬂfbefore

meal consumption Is recorded in the appropriate section of the CRF for

all déntingeetibal t gag LNAIHGHMRBYmation Information on the date

ihe sibjadrtdaek drgd theasthiaatascumplatipriarditecnidyeatipnnilhe end

of th§ stLédyy and the reason for discontinuation of the study is recorded on
stydy: . .

the ué‘y completion ,

e  No alcohol for 72 hours before dosing 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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CRF page. WO 21)1)6/135723 PCT/1152006/1122416 -109-

Pharmacokinetic assessments Blood collection : All blood samples is
WQR0e6 13§ @her direct venipuncture or an indwelling cannula RSEMEMe/822416

forearm vein. LAF237: For each scheduled LAF237 sample, collect a 2

mL blood sample into a sodium or 5 lithium heparin tube at the times

specified in the assessment scheduleﬂ-%%aling of blood samples

Immediately after each tube of blood is_drawn,éhgho Id be inv %ed enlty
agatgmithe st muratdhe HkinG Brepieiny .%9,%3«0% a{ﬁﬁﬂf). h after
dé‘sf@igi Q_tﬁmgedssaim{tde}mmaaw\kitﬂutﬂle'ntalbb_lfra‘sﬂ@meQOFﬂﬂcevﬂnye 4\oars during
vvﬁ{fgggﬁéﬁr ig?gé&llf*%‘ﬁ {26 WER MR RY i Rhr 00 10

temperature) until centrifugation. Within 15 minutes, centrifuge the sample

Peine samiciied steysolnginansdidizost pprsitatély 2886 3. Prarurepapt dose,
RYRIERIBYDIAIN Rtgearaokyip KRRME BE] SEéew eepdusbe and freeze at -70C

r belo ithin 60 minutes of venipuncture. Analytical. method(s) Analyte
SISEL IR SEs s vetmel e, MMILORI D AR o
dtBeP fradriacodsumaediet assdimendymios Albiotueshhphisstardeald poantias Bip entire

Hres 2 MR WG R T 3ol d We UinGl £3R RMIGHINSQH&H ARPdfaramBnRINall subjects
from each patient. Glucose: For each scheduled glucose sample, collect

P fay RIS 8nple into a sodium flouride (grey top) tube at the times
Bihesifieal imdidcadskessnimnt stheidelblobhds denvireBEEDRE theyntenbis prowifled.

%ﬁﬁ@ﬁﬁﬁlﬁﬁ@ﬁ%&%ﬁ%%ﬁ%ﬁ?&@@ﬁr%(f&%@& drleroiBeohAkiER 48 hours

0 point. Once mined, a protocol supplement do outline the sampl

e
epra i CaatanpsiRarel sysTbiRda fed sysmass (BpRofhrieadiftindhahocolar)
isicandtstac by Mevanisihilbdiatotjefto neatimadhddifledesampleccurs during the

SOURSHION 105 DRR:A RINMAISANahSIRROURG! Al blood sample into a
ube copntalning potassium A. Invert gently 'several times to mix the
Baplareradidemparaphitias! admindeedtye srsesamentsitn the rubber
FlieRkRfonRIRERIEIe ¢preriaright in rack surrounded by ice until

ntrifugatian. \Within 15 minutes after cqllection, centrifuge the sample .
B T SO e oS RA Ly 2ED0 i P ity A exclusion
avtaifablerplesmiaters! (sedyphepistheesrbasioss nvitrdhesragn ddpampataiion at the

sth¢ Sk boleWHMHING) BiRKERAbSHRYBCHIERREHRIAGRINGI@RGNto the study

shipment instructjons, see Part B, Section 9. Data analysis Analysis of

vl ganad weshueraracaibE e APSPNBvartis personnel. WO
Diyg)ediBbuLBAION keBERHO06/112 2 41 6 -110- General statistical

£aRsidetaons RANRIR gAY TNESHIRIE SEGiRHFBIMUIEA section
based on a two one-sided t-test at 5% significance level (Chen L
of the CRF and - if applicable - on the Blood collection CRF page for pharmacokinetics and

pharmacodynamic evaluations.

Meal record

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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et. al. 1997 - Chen KW, Chow SC, Li G (1997). A note on sample size
determination for 5 bioequivalence studies with higher-order crossover
WQedgias2Parmarcokin, Biopharm. 25: 753- 765.) for PK parBfiEléy2006/022416
When test-reference ratio is equal to 0.95, a sample size of 24 subjects
allows at least 88% power to meet the bioequivalence criterion, i.e., to
have the 90% Cl for test-reference ratiddf a bioavailability measure
contained in the bioequivalence range of (0.8, 1.25) if intrasubject CV is
Rhargracelinglls 8S86SSMEYS power if the intra-subject CV is equal 10 to
Bléad thotdotiasuddicoV ssalpks ivsdaiivihitisandiplet sSizgpdetammmatiamiwelling
Aare deriy Hg{g ﬁ)rgeﬁ?ﬁll\pe > study of similar forr_nulation_ [LAF23_7A2214] in
ealthy su jects in which the largest observed intrasubject CV is around

LAF233; Comeach srbieg s B syPasn RO S5 St FinilerskvpeBlstite Ragdiam or
1RessIiRpveSiisticaamaresdeddior haekgsauad smeddrmographic
l_xs\ri Iesfsbggfssaﬁggqé 15 weight, height, gender and race. Relevant

¢ |'(9§I?1istory, SUeRt medical conditions, results of laboratory screens,
Tovugdietsts adied enaly bibrepfdllopdris itrformatigivelebtipsiprerisdeeythinggveral times to

iiRlpeakdinydata.analy sl biecknibaias®l VAU |G8RIgRE ARBIE@Rtact with
are included in the safety and tolerability 20 evaluagtion. Phar %Cgoklnetlc ¢ room
R AP ARECR P T SRS B/t O e R RO B B o oo

teatrratedysigil haifngaokindichiatiabiestd) ecfotitvgntpirampiabekiertiz and 5°C
f?(f‘ ﬁ%@gﬁ%‘f&%ﬁ%ﬁff@%ﬁ@%% IHeialtgHg@lt Qﬁ réggid%H C;;Qsmaga) %lﬂglypropylene

_.), Cmax, tmax, ty, and C>Cmax/ UC(o _t). Biofluid concentrations are
sexteaRdebrPRIfEFraAt v Ol BFIRY WHRER AL BHREOASYBRIRREHE imit of
Anytidatioethodysing data are labeled as such in the concentration data

istings. .C trati ) limit of thoN..
i SRR e I e g nar

ation of pharmacokinetic

Rhasnraedy mamiscasapremerssddsbitodmarnlse sraridir pithanbadirect

VassEeHRe A anIhvAIGh £ VNI HBEHBdAN o IMBRM Y R GRatERINRAGNS

esented it is stated h. A range of values is presented for selected
e R S S S S
finadda Gevenl e tbelatahrisesrepefiifiad fothhissosaaentsehedia e corivibtic

1995&%%%%@&%@?&?%{23@ BehARNSCAMPREAIS Al beea assnYsingnhis
35 WinNonlin Pro. WO 21

i
: I )1)6/135723 PCT/11S2006/1122 416 -111
RS A BRSPS SEARTERE A B A P O e o
HAbkAWA) are performed on log-transformed AUC and Cmax data using

P RR YRR GAR RO A ENS P RUIGRS Ly NFRAMd AL HBuled

the ANOVA model are sequence, subject (sequence), period, and
woatafolectittiei Bt @imeHeayhss, fé}ﬂa% Lrp Blopskspgriganto a tube
doiAiivhe P oSt Of ierPRAIS deketH bided o pibothddoatdite of tietralst  Avoid

@Bgogg\%qgs f%éql,(f)t ecéi:(% ztt\é\{%velﬁl tttﬁg J&Sge?lg}g)}}pe?. r?](gcree h%%utl;g?igﬂglﬁtﬁ Qc%%mmunded by
ice until centrifugation. Within 15 minutes after collection, centrifuge the sample between 3
and 5°C for 15 mins at approximately 2500 rpm. Transfer all available plasma to a
polypropylene screw-cap micro tube and freeze at -70°C or below within 60 minutes of
venipuncture

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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estimated mean difference, an the 90% confidence interval (Cl) for the

log-scale test-reference difference. The anti-logs of the estimated mean
WQResadeEand the 90% CI constitute the ratio of geometric N RABPR2416

90% Cl for the true test-reference ratio. The outputs from the 10

comparison are tabulated. For comparison of bioavailability between MR

OD and IR BID, the test treatment is feli{d OD and the reference is IR

BID. The LAF237 AUC and Cmax are compared between the two

Gengral statistical sRNAIEIgUOharmacodynamic data analysis 15 All

Satbjsiet st deterpieaticine trial with evaluable pharmacodynamic (PD)

”H}g a5 urﬁer%%{f E‘g’ &rt%mllnl?elH %ggeéln o}lhae @3@19@%@@%5 Q?g%?%%%&%@'&vel (Chen

variables Following lucose parameters may be derived for treatment

et o pAPEorha o Ehiorrifer e AT tnete aps iR stiseetyigingdion for
rvalabie alksanpianbyiBo- ihadineaidiapesnidal nulenfraidBidphain. 25: 753-

effec inimum val tmax ti to the first occurr of the, maxim .
e o PR TSs TheD RacteleRet RS TR R Srampid Mola cubjcts
adlgposith feal 8% reece tapleyedie tiawiaglensrissiisy rairestiodB Ve thed s Lo for

e lastabsanrtienids1PiRSt R dReR ddsunissindnh BB dsYaRIR S BRIBSBE(0.8,
by the second or the previous observation. |f an obsﬁ{}?\/ga,tion is miss&'qjg

iR EsHBIs ol Mt oHER R AtoR L2 8R YRR HSITE PhIGES ards cave!
tsuliEtitibe dnbysifigeceSiivoluas mediin dgressidnsbasktonisioeghiorsedifrom a

5%91&%&&%%%‘3%&%%)‘ﬁﬁ%&?{ﬁ&ﬁb%%‘&ﬂz lttﬂfﬁl B@Qﬁ%é&&ﬁ%i%@% largest

Statistical methods for pharmacodynamiC analyses The

ignore

é%@@%%&é%vdﬁé‘rﬁﬁwéafﬂgﬁmhe same ANOVA model as
desexipeshinbipuengriphidi anlbadiyiiks thBvepiurasisysiin addition,
imepQint-wise comparison, of glugose concentration ar rf j

R SRR R e R R A N SRR PR s e

weiphjsiterbz 28udT T BPOH06/112 2 41 6 -112- Pharmacokinetic results

‘ARSHDRERAINLERS, 2R, MEJidMevndiiBa ktuies GEIFbblaklty (efenk)drug tests
(h an /%%L/%}). greatment edid';}n can SD can SD can SD can SD
"(’?‘?ﬁﬁ?( ARk Wo‘f?é{?g}}ﬁteax) Day 1 (Single Dose Fasted)

(Siafety and-paeralglity 4laga 2B@PsiEl.69 100 mg MR (1.50, 205 47 376
Aﬁ'%ﬁc@ﬁwho received at least one treatment are included in the safety and tolerability
evaluation.

Pharmacokinetic data analysis
All completed subjects are included in the pharmacokinetic dafa analysis.
Pharmacokineﬁc variables
The following pharmacokinetic parameters are evaluated for each treatment period: AUC,.,
AUC (9., Crnax> tmaxs ty, ad Cina/ AUC 0.4
Biofluid concentrations are expressed in mass per volume units. All concentrations below the
limit of quantitation or missing data are labeled as such in the concentration data listings.
Concentrations below the limit of quantitation are treated as zero in summary statistics and for
the calculation of pharmacokinetic parameters.
Descriptive 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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OD 6.00) (23) (26) (27) (49) LAF237 4.00 2271 75.63 10.75 150 mg
MR (1.50, 257 59 925 28.54 5.01 OD 6.00) (23) (41) (38) (47) LAF237

WQ 200618812345.14 2.43 50 rag MR (0.50, 278 75 425 7.91 1PCI/B52906/022416
4.00) (27) (20) (18) (46) Day 9 (Multiple Dose Fed) (N=27) LAF237 2.00
1489 75.45 8.70 100 mg MR (1.00, 200 64 488 29.07 3.75 OD 6.00)
(32) (33) (39) (43) LAF237 2.50 2242 7884 10.34 150 mg MR (1.00,

272 111965 31.30.5.06 OD 6. o 41 40 (49) LAF237 1.00 285
Yatigliea! 56%’?3358‘9’ E’?‘%“i%‘i ’t()e % g BID 4.00) (32) (23)
AB2nERR)s DByD{M l(llﬂbll@\D’()ssd:p@deNuﬁ?l&)g_ﬁ(ﬁﬁﬂahﬂa@mandj@ﬁﬁx data

u%ﬂn Ohe AOBIMAED- 985 ?&eﬁﬁé%@@oﬁ@ &y VQBtM‘i})cié&Qd(%?}h@%NOVA

LAF237 4.00 2458 67.19 10.54 150 mg MR (2.5
md%%%*y@eem)@@@ﬂé@fﬁ&m%ffrmF%#tﬁﬁ@ﬁgmﬂv&g‘ze@.é@equ as
raAgMRARHLOURRE 16O HQMQE 28emBiDo9 Oé) KRBL(22)MED) E{KE) pficedure, the

nf on d 10, A C024o 1 for
PSR BlE aLe B A i Wil e, o
eﬁgmpé@lzue,azzhﬁ‘st)em@mm@w @pﬁdwmpmh(ﬂibgf@ |ﬂre 14?&89416 test-reference
dTﬁ%ﬁIﬁB@ MEYS Bkt (B0s (3P e bsGRBted Qéﬁ%@@eﬁé’é"a@%@'ﬂ)%s@l &&Vﬁ‘ﬁlte the ratio

Goend 0] S dee e b e

c20p618b ARZMBAIUIS2006/022416 -113

For comparison of bioavailability between MR OD and IR BID, the test treatment is the MR

OD and the reference is IR BID. The LAF237 AUC and Cmax are compared between the two

treatments within the ANOVA.

Pharmacodynamic data analysis

All subjects who complete the trial with evaluable pharmacodynamic (PD) measurements are

included in the data analysis.

Pharmacodynamic variables

Following glucose parameters may be derived for treatment comparison:

AUE area under the effect-time curve from time 0 to last available observation by
the linear-trapezoidal rule

Enx maximal effect (minimum value)

tmax time to the first occurrence of the maximal effect. '

In order not to lose data from subjects due to missing values, the algorithm below are employed

to replace missing values:

e If the first or the last observation of a subject’s record is missing then they are replaced by
the second or the previous observation.

e If an observation is missing within a series of non-missing observations, then the missing
values are substituted by the result 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:



OD (3) (25) LAF237 93.43 90.04 150 mg MR 2242 70 11.9 0.3 (3) (3)

2.9311.91 OD (3) (13) LAF237 92.69 80.92 2225 48 11.7 0.2 50 mg
WOAREASE23P .01 9.03 BID) (2) (11) Day 9 (Multiple Dose Fed®(NES2PP6/022416

LAF237 93.35 87.78 100 mg MR 2240 98 11.8 0.5 (4) 4.09 16.37 OD

(4) (4) (19) LAF237 94.59 90.40 150 mg MR 2270 86 11.8 0.5 (4) (4)

3.57 17.50 OD (4) (19) LAF237 2252-18%211.8 0.1 93.85 86.15 50 mg

BID (1) (1) 1.36 4.78 (1) (6) Day 10 (Multiple Dose Fasted) (N=27)

Rhampgokinsticiresulyp(degeribed on Aigures 3422, 26b mg MR (2) (1) 1.66 7.35
0D (2)(8) | AF2379506 91.64 150 mn MR 2281 49119 0Q2(2

)(2)
=7=7

2.03 8.47 9) LA 93)44 B¢ 50 m ﬁ(}f )2243 17 0.2
#Qé 19418 BID ()| ¢ n?/ /R diiEceutical kablet | o
ormu ?lon rlsmg 'E:V/th dos me.g. @H,@lylet the (@U@yvlng
ingredients: compopind as an a |ve mgredle t, wherein tije
Pdse” Fasted) (N—27)
and g agpount o2&ty &f 3 sfisgand (b)CfW:dé’@X)—/pro /| 68
H(meth ylcellul Q)W)Ith an cn% tent vis sity of 80,09(xck to 120,009 cP
poynal vajue : ’ W en prgsentina 1%j|seldmn: angioptienally
sefilletgansk/dr a.lebricant pha mgeestical tablgtdosnulatiofsacdording
@0 claim 1, ikievein in thq Uunit dosagd (41) (38) (47)
LAF237 1.00 2159 % 45.14 % 2.43 *
+ +
50 mg MR }(0.50, %;S)‘ 75 la2s 7.91 1.12
BID 4.00) (20) (18) (46)
[pay 9 (Multiple Dose Fed) (N=27)
LAF237 2.00 1489 * 75.45 +  8.70 %
+
100 mg MR [(1.00, %gg)‘ 4 l4g8 29.07 3.75
0D 6.00) (33) (39) (43)
LAF237 2.50 2242 % 78.84 + [10.34 &
.]_
150 mg MR [(1.00, %Zi)“ 1 fogs 31.30 5.06
oD 6.00) (43) (40) (49)
+ + +
LAF237 1.00 ogs + o1 1992 % 50.92 + [2.83 ¢
20 mo BIp ((1:00/ (32) Jae1 16.51 0.62
g 4.00) (23) (32) (22)
ay 10 (Multiple Dose Fasted) (N=27)
LAF237 3.00 1638 % 66.77 =* 11.80 #
+
100 mg MR [(1.00, %éi)‘ 8 |s3s 20.87 5.69
OD 6.00) (33) (31) (48)
LAF237  [4.00 300 + o1 [|458 % 67.19 + J10.54 *
150 mg MR |{2.50, (29) 815 21.27 5.39
jop 6.00) (33) (32) (51)
LAF237 2.00 2198 * 44.92 + [3.38 %
+
50 mg MR [(0.50, i;;)“ 0 1102 10.97 2.62
BID 9.97) (22) (24) (77)
a: AUCO-inf on Day 1, AUC0-24 on Days 9 and 10, AUCO-24 on
Day 1 for LAF237 50 mg BID
Results:
Pharmacodynamic results (described on figures 21, 22, 23)
PP-4-AUC24 [DPP-4~MRT PP-4-Avg [DPP-4-24h
(%.h) (h) (%) (%)
Treatment ean + SD Inean *+ SD ean * SD Jmean * SD
(CV% (CV%) (CV%) (CV%)
Ipay 1 (Single Dose Fasted) (N=27)
LAF237 2208 £ 73 11.8 £ 0.3 [°2.01 # 85.64 %
100 mg MR (3) (3) 3.03 12.76
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according to any one of claims 1 or 2 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% preferabl/33:1-3% by weight on a dry

weight basis of a pharmaceutically acceptable lubricant. 4. A
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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. 10. A method of producing a pharmaceutical tablet
Clmulation according to any one of claims 1 to 9, where the method
comprlses combinin % the ingredients in the amounts recited in any one of

1. fhBbermiagRad caltabl b a4 sbomi eI GREF AN SoFRge QM gQ)- Per tablet the
fol kiveing degretli@¥sablet formulation according to any of claims 1 to 9,
repréSehesrpReUBE ekl Nefediamian hepe A the ﬁemﬁ@@nlﬂﬂé“aﬁhﬂlfmayer
hyelsexyt adananty Jeroiaalacety whevaia-meralidie (di@olismanishe glitazone
corfespopibiogjamouet of aogiglittegatisoandetformin. 13. A pharmaceutical
mult{laly&hydry propytdnethiboel lufnst 2vitih ancdppdrenturiseasiyyefr 86,080 cP to
120/00@ck(tieonales sel o 100200rTP) dvherpbrasema oe aitl@alsthbitienpbtained by
compression of a pharmaceutical tablet formulation according to any one

of clarmegkithadB: 45114 Bharananssiitest tablet obtained by compression of

a pharmaceutical tablet formulation according to any of the claims 1 to

2. ASpMANREREIARS RASENTRFRMHGRIH LIRS of ﬂ{j‘%b"éltéﬂﬂ IS Aielent 1A tREehit dosage
for?ﬁ’”ﬁ%‘?&%‘ BEIRESFSEMP r&F%! E 8f RRASH Hﬁk‘ﬁﬁb@'@t to the

arma eUtlyﬁw %@%ﬁ salt there thlﬁtgrg%% nle:slg or0.4to

range is of between 10 to 13Kp 116 17. Apharmaceutlcal tablet

ordin C com sm of V|Ida |n ara
@@@%ﬂ f? é ﬁgﬁ 2 0 oo camprising

Lrang id W b i@’% é’eW Fmulation
Phay i B’éﬁ ol efiginaad aprignaty pharmaceutlcal tablet

accdRling ol @F@%ﬁ@%lrﬂslﬂ/‘to% WeslFrionghtdBasvsibt sy of a
pheraaspdiR geraptebl eAUBF &Paceutical tablet formulation or a

pharmaceutical tablet according to claim 18, wherein the at least one
4. fupharmacauiinelitiblattarmsl aioarseadicgd ooy Anshelr ahaicas tidaBrahetein the
fillfesrmsul atioseo araduin amreiceny it nebiet | alaserdindjaro e ol @anwhereiagiesi um
steardtigliabetic agent is selected from pioglitazone, rosiglitazone or

metformin. 21. A pharmaceutical tablet formulation or a pharmaceutical
5. tabjstapnacsdirnel teablaimokulatheT eisctid ag Irpsldme fukiterditetheesatiose is
pr@ﬁﬂh'&%@ﬁﬁtﬁ@ﬁﬁ@ﬁ!&@@%%@ﬁta statin. 22. A process for

preparing a tablet, in unit dosage form, the process comprising the steps

6. A" FhaRAAIR A RAREMRFRIIGRIHARI ERHE HRHRP GRERFHRY et B A s,

wHESin the compound is a crystal form of vildagliptin preferably the crystal form "A" or
any of its sdts.

7. A pharmaceutical tablet formulation according to any one of the preceding claims,
wherein relative to the weight of the formulation:

(@) vildagliptin, or the corresponding amount of any of its salts is present in an
amount from 15% to 35% by weight;

(b) the hydroxypropyl methylcellulose is present in an amount from 30% to 50%
by weight;

(c) the microcrystalline cellulose is 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.
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of: a) blending a pharmaceutical tablet formulation according to any one of

aims 1 to 21 er c actln the formu step
4’%@5‘1 e e e SR s R DR B f@
ed tablet in unit dosage form. 24. A process for
MR R, S e A LT
Blendlng a pharmaceutlcal tablet formulation according to any one of
clainkd) & s y@pRyligretniqsHEtess thansmouriRird2de maunhg grefhe
hygsoxyRFoBYL SRR 98R besahaprRaisnt yésirsiy aiBaA90 ePHNIZAPORTP
(naroimig red sin g0t e0Rd aundirsrdpeephie @ B BRiLERP (b) to form the
comessedraciytiallmecd ldbestge soramest of d86taiged release solid oral
pharftiee kadtioss id@seayeoiorhofaabotddgngy amy of the preceding claims
(e)vaimedyriesiuilSear dfedrsatidnosahpbfednmgceutical dosage form comprising
about 100 mg of vildagliptin free base, or a respective amount of a
9. RhranassaiealyaBlee earinb etz conese Shapel aotatiteraniadive ol fdifing
ingﬁ‘@di@ﬁ% form providing an arithmetic mean maximum plasma

CO” W?& T g Y B RRBLARBE D HMoPRRHRPEHHIM aolrBar Bk its

out 1 ng/mL +/ 52 ng/mL between about 0.5 and about 16 hours

foIIo geq'f?%ﬂ AP BRAUBBAGWIRI K the

hy as or rmaceuiical dosage qul'g)%P
H d ﬁ’% wgn..faw e

rg'rﬂ Hén or a respective amount
of a E%“uY ﬁén ngtgcarrler medium, said
dos ﬁb@ﬁﬂ QH H Qn X|mum plasma

concﬁ@ ﬂ&%@%ﬁﬁﬂﬁrﬂéﬂ@ﬁ@%ﬂﬁ 45t 26.3 ng/mL +/- 13.1 ng/mL
to about 175 ng/mL +/- 62.5 ng/mL between about 0.5 and about 16
10nB rsthaeboli H@%@WW@W%@@H%%@WGW Phagegr dng to parieRe of
claraadel® Qitnhesedheovatodsompbises combnisia decdagradients iWHbB:IM et
regpiténenyonsefikesaee ms. ADA breakfast within 30 minutes of the
morning administration of said dosage form, and/or i-3) a solid oral
11 phautmaanacditi@bdiosiig eyfer tabbe wheseimt lsdochar rademig 2 ftabilet ghpitefirere
acturdinigao angspeliing dnod)ngetaenisanpat cicgtysatchptablie. salt
thereof, and a carrier medium, said dosage form providing an arithmetic
12 BRaMRSENNEE PIASTaReE et anirabRIMB ity ilaet RINVREE RAHEP IR RE QLY er
coréifsMbzdieléd Peditattne or rosiglitazon) or metformin.

13. A pharmaceutical multilayer tablet according to claim 12 wherein the further layer is
an immediate release formulation.

14. A pharmaceutical tablet obtained by compression of a pharmaceutical tablet
formulation according to any one of clams 1 to 13.

15. A pharmaceutical tablet obtained by compression of a pharmaceutical tablet
formulation according to any of the claims 1 to 13, wherein the pharmaceutical tablet
formulation is subject to roller compaction before compression into tablet.

16. A pharmaceutica tablet according to claim 15 comprising 100 mg of vildagliptin or a
pharmaceutically acceptable salt thereof wherein the tablet hardness range is of between
10 to 13Kp.
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patient is under fasted conditions, and/or ii-1) a solid oral dosage form
comprising about 100 mg vildagliptin free base, or a respective amount of

a ph rmace ce ta Ie salt thereaf, and a. car me u
174 %ﬁ%ﬂ%@ﬁ ??s.ggm g ’rg'){ H@gﬂglap?n ora
PhacTarRUeaY ShaRAAS Pa tNaisa 'ﬁ@rﬁ‘a RARE! petween
119 “h/mL following oral administration of said dosage form , in a

patient not treated with vildagliptin before said administration and wherein
185Aiahssinaseyt Gah tRbY ebliepuba i Reey e Ay ONe bhkdioraLde Suefed
phesmacedinspkicil gt abeardmgomeywnoagfistainekblisadd, eprapriss)gestieast one
furtheotinetapidtistageniaceutically acceptable salt thereof, and a carrier

medium, said dosage form providing an arithmetic mean AUC(a24) of
19vAdetwirpaceatig gl iorafubetiohQs) Ia iohaipoesel®aa tapHet satareing48@laim 18,
whegsin/the at hed8®merivimds fodlepéntcugeneidminatiatibatief said dosage

form , on day 9 in a patient treated with said dosage form once a day
zosm%a#ﬁﬁc%@ltﬁlw@lﬁéﬁﬂrﬁﬁj%@ﬂé bR RPREAISEAVER| aNatda RIREPRITRRMN 19,
wHAMEWthe SritdMBaRc Qe i3 BHS AFBR PIIGRH B FEUIHASE A B ormin.

and/or i-3) a solid oral dosage form comprising about 200 mg vildagliptin

ﬁreac%r:t el SSRECHON: PdH“Broé iE4t5Hf | rg&%?& a%fgn 18,
a 4®éfvrldag|p In rangr rom é@ﬁ{%\% paﬂ% %5

g h/mL i.e. 1638 ng-h/mL +/- 535 ng-h/mL following oral administration
said do e form, on d O in a patient treated with said dosa e form
22%&50&% R P o LoD B BRSESSSCiBRT 1o (e steps
condrtrons and/or iii-1) a solid oral dosage form comprising about 100 mg
vrlda@lﬁiﬁﬂdﬁ&aﬂ)&?&m euficak bl JOmHISHRD Secpi R Rdauapa R the
presedjatalAiEsalt thereof, and a carrier medium, said dosage form providing
an amheﬁeﬁ&wmwtmwmuerpﬂarei dugngstep-(a) ratRidnevantieesed

talkbentinigitrdosmfofmBaid dosage form, in a patient not treated with - 118
vildagliptin before said administration and wherein said patient is under

23fdstmdcessihioltprasarantpédabiie? ) msulidosege dosagbdprotessomripiisnglibesteps

of:100 mg vildagliptin free base, or a respective amount of a
pharsppredriegtiyaapepabiesalaecrotl anchacaidigrediyonesid ams 1

to gesage form providing an arithmetic meantmax of vildagliptin of 2.59 hr +/-

1 4 1) fRirRwidehpERli AG FREVSHANRR rﬁ@b&r‘@%ﬁ:@m O:i ey Oina

pat'%} ?&d‘ﬁ ﬁer%nﬂar%a%ﬁg? et rarn’lr AR5 ERER
tab?&'gn n served an ADA breakf twrth 30 minutes of the
morning a stratron of said dosage form, and/or iii-3) a solid oral

dps t10 t f
T R T
R T
bsa e form on da ﬁg/ 10 in a patient treated with said dosage form once a

day gggo[na ERiAauFR B PR s g stey (@) With a compaction
force comprised between 10 and 16 KN and

(c) compressing the formulation prepared during step (b) to form the compressed
tablet in unit dosage form.

25. A sustained release solid oral pharmaceutical dosage form according to any of the
preceding clamswhichis:
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an arithmetic meanCmax of V|IdagI|pt|n of 205 ng/ml +/- 47 ng/ml

following oral,.administration o d dosage form..in ap |e ot tre ted

th Q}A%@E@ S zfaafn i%‘r?m G @ﬁ;%b%%
Vl|al @8?‘%'55

uf"l B ¢ nsﬁ'@ B%?Q@ BWFQ% max' um
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adinéy < aibi e eateviiere ateali anitts vaditrdesied bt anscand/aay since day 1

and wd)easih & aidl prinematent ¢ab cossgefeanomDis et stORithgnB80
vil daglipbs vétHese amnargspdct ire siratinn aif ssplidr desagiecttisnaccapi@e sal8) a
thesediid aebdardgefedionsosa drisisegetorot 3100 digg\altagtiphiati o ewdrasexionum
pl @rmasioRctveat oroointi izl phiar raagiegticatyboceRbEbiey/sallt there dfngimal o
abO@ IS MEALUH- cBBIHnaRAR{0EN BHRVICITAD AidhmetioumnseriNemay of
adiYitFRREHRER &f%f&da@é%g]fb(nﬁﬁn ey 0l FPHQAtiRe: ek ad AN SHiatiRisgkaith
on&?éﬂﬁ?é%@d P Oaya HhienRafiepiiepRind had{\sSAIEPSRBRA TBreaeRESuithin
3Oanﬁ%€°\€a ji%é’os &Jﬂfﬁﬂ RIRIREHERAUSIY RSBEsoIAS IRy gonditions,

e ‘5??05%%%’35 Zﬁg&ggﬁ? fr

theggl At i i) %c. 4
5@@%@ féf gﬁ gg@%ﬁ&iﬁ%a .eAtJn nafa}fw

WHSF%@%?I %@JH 9%19@ fQHH/?JP W)lQ DRI e deEiEh
oneRHd dex BOGR LYY h?'f%b%'&%@atkﬁﬂb' w@cﬂ%éﬁg@da%@mpm gnd/or
phariinhlce stltamysh aﬁ%mgwmew ahadt dQhreYitdadiipi) feeadase, or a
respeeiiearoeanbeb @ phazaseutivahy aecentanes hhpigen aﬁmmanermﬂm
sai giasae fioouirgroviging 8sarhmetBroedn ouihg mral vidtiaghiptiatangiag$eom
abolasHy8 formhouirl 82fy 1) Ivinal_patidAd8ragtednlyitit- Sxidl nbpléwje fialtowongeral
adhary stieitenctfysa chdubageéoein Said peiteat hdb asdbecwise i EbglipiiDafore said
adipieiakfatibrveitial v Bt e 3aie padicthésrundeifgstedrooniditiatisaad/said dosage
formij @ne/eslivlckal i hgeTotish enmisHxag ebtaim cmmgpuis gl aliot ddBasedor a
@é@ﬁ%@ﬁ%ﬁ%@ﬁﬁaﬂﬁa@wﬁéﬂ%ﬁ%@ﬁm@%Pﬂ@r@bﬁ%ﬁ%ﬁfr@a‘%edu um,
h&m%ﬁd\n@rﬁ a@@ﬁmembéﬂngafw G FQHRHG YiY
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adr%%?s@r i3t of Spd o Or HESPir ‘3\9?@%& R%orm
%%)3 %‘?E 'BeR}b%eaﬁ‘RBﬁsbP @dhthin
30%‘ WSROI AR sl & %n &Ség e s

ii-3) asolid 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 .4 of vildagliptin ranging from
about 1103 to about 2173 ng-h/mL i.e. 1638 ng-h/mL +/- 535 ng-h/mL following oral
administration of said dosage form, on day 10 in a patient treated with said dosage form
once aday since day 1 and wherein said patient is under fasted conditions, and/or

iii-1) asolid oral dosage form comprising about 100 mg vildagliptin free base, or
arespective amount of a pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean tya Of vildagliptin of 3.61 hr +/- 1.44 hr
following oral administration of said dosage form , in a patient not treated with
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pharmacoklnetlc proflle as substantlally deplcted in figure 24, following

wl@g‘@{% diaf GER T T T S

ns, and/or a solid oral dosage form rising about

oo %@ﬁ J@%ﬁ%@%%gw AR R GgDn e b, o

\aec@nﬁeam z?oQ’é}SE%?@JE by areentabiRysal iiheierl nabdiararrisyaedium,
Sé\ld&@é@?ff&rm Blf@\odiﬂﬁgaa BHUYREHEIRAM oo REHE UREI KL O R 2Ot ibrbbr

follqviigarer ab sdiymbsifisitpo £l Stthsipratieltbm o PB Al oserypatianhtreaiesbyithisaid
dosagtirnt aresra dayignesiaydbaadwherencatnatteay na beensprvesan ADA
breslkiestini taivBpatisntess Heanasoing adan nisiDel dnehistid tasagmf aon, and/or

minute8)af sbiedroralrdogagel fomistoatiprsiolsainolitl H8a.gey faif aag| eptiah breeikbde or

a regpettove boosapef fa phanoaceotsoal yedneoptabie sal thislegfliphd &reariasacdium,

said desarctorm anolthh®ba @hbnnegc ensipa|ly, af Gélokaiblptisedt h4awef+andia hr
folmwtﬁgmwm@%ddm@mwmng aonaeqidnaiicrespiioan

saiosiptiatn dﬁM%X@Hw& y A6 etah S5l paTait i (RkRPradteqid

coﬁd?ﬁ%ﬁ? fgq%,on day Oin a patlent treated with said dosage form once a

day _ éBé{R%b ﬂﬁﬂﬁ)ﬂée l?e@e'“or

%{rﬁ% %‘F e&ﬁﬂ‘ %Q{ |
d mlgi‘ N s(;:g\u-rﬂl og%ggﬁ Oc;reerp aoq é%{%es C?\\?\gtiﬂ
u | e D herd
Vi '% s%é R B TS M
ntratlon of V|Idagl|pt|n ranging from about 30 7 ng/mL +/-

21. 9'\6 FAm EomPr9 g AEAYH 100 Mewihdag %Qa@féeﬁhaﬁe’ or
argeal \1%6!%9% Rﬁl%ﬂh?{w&\ﬂ@dﬂﬁ RESPRIRDIE SRS A6 aeis A0d A RY Bedium,
wﬁﬂ%ﬂ%@@é&@&/@@l@d&%l ﬁ_'ﬂ?@?ﬁr@m@f \AtetagH @tl‘a%?pgrﬁ@/%éfeﬁfl
ngpaltieHoki ng Ol Rdmba SttigH 6hsal diiinsee branseidday-) [shapaians tivetad
Wi diossid dasaga fasm priet-ycal sutcesaynigind wherstisaid paiendas heeaserved an
ADAspreakifastamibiumB0 franitesof dbe oarai yg saciosi ptsthét aradl shiekdosaganibrm,
and/arrier medium, said dosage form providing an arithmetic mean maximum

plasineBrasokd vedicosafeidag ipimprang rpdoo n0@ bayy gl iptfnfitee-base, or
ar@&%%t?%%%%&%&d%wwew&@mm
sai alefRRbgt A R AGTHEIR AN 58! ) fuee) 12031 [0 68
ngﬁﬁt\%ﬂbﬂﬁ%ﬁa}"’éﬂhﬁﬁi@r@%ﬁ%@Wo%%q@rrﬂaﬁbﬁ'&%?l@% & Sién fresfin
wi S R ABERITBMPEAE: SRIMPY 2 Ad)A BRERHRRS WG RP R eRoT&

Ryinistration of Said do ge form, and/or i- c) a solid oral

%é '\‘/“i 3%@%% > 8f8? %B}Hﬁ 5%%8%%%@% gﬁéH;fP H&E or
{i of @ pharmaceuti ium,
E%%?gg%‘; i b e
hours 12.76% following oral administration of said dosage form , ina
patient not treated with vildagliptin before said administration and wherein said patient is
under fasted conditions, and/or

v-2) asolid 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 apatient 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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a patrent treated with said dosage form once a day since day 1 and
where atient is un er fasted condl |ons d/or 0 P
]% @ ﬂ‘ L pﬁ piree base ora

A Bﬁr B%é LY r@trr
e

&R, ov FEQ |V|ty over 24

howgef Q0= %f’t/“lc? %R t%\N H§ rﬁ‘b@ﬁ”&'@t&@tﬁh@f @Q&%ﬁ%ﬁt Mgy 10
in ﬂ@a@gﬂfﬁ@Q‘i‘/W‘JLhﬁa' @QQ%GEMW_ FBRBRATRY Side darnlant uhsrebT %%Pa“ ent
IS esien desteshepnaitignsagedohot treated with vildagliptin before said
admiidiraselicoid Weraasi hosai eqrapiéa ngsabadeta steyidaagiintn S egrigrsy or
a rispici wotohaual ooz periaceLticalyrasiceptablesalt 3bereof vilothgldatinefrenedium,
saiHalnsage farmeproyetivig apfaumaotidnetiapnetdewsscalbgtantca bt alef@ cbedtin figure
24thelteningatish acmnirest raoiuoh sashitdsbgedgerfarma pabeing ereatedtvithtic
vil tegaptih e re 4 dadie aglitinmand wddid s petl &7 79 Uisdabfeisted207
cof@titimLah@lior242 ng-h/mL +/- 965 ng- h/mL following oral administration
of 5@?2}%@%@1 BHYoSmERYH ¢ EorApPRt ESERRESD Wik Rai) ARRREesBERR, or
a r%tﬁré’%&ﬂ?@f%hérﬁ‘f&éeﬂtﬂ% It 81 fhRFeB BRPS BAPTR AT,
F%ﬁﬁ‘éc‘él&rtaﬂf P&ﬂl@%‘éﬂbﬁ%ﬁ’t‘ﬂ%ﬂﬁﬁ&eﬂ?ﬁ%re
25“? %8%9 |8F?6P&?&88 ey W@ted with

Erﬁc é ceutlca ?p
e arrier med | | ng
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i ﬁétfdarehraagsiarm g 100 (14 filffgahese. o
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2641959%&'%%@1[8%9&%@@9@@6%@&% \B@Rabeat treated with
sai gelesagedOrmicRNISE Aty Riachoax I dnshabier aindsal & patientrisadnden f asterd
corrage form providing an arithmetic mean tmax of vildagliptin of 3.57 hr
+/- 1.17 hr following oral administration of said dosage form, in a patient
26nAatdustatest netbasd dalgdiptial pledoracsalticalctosare fationeccldivigeieansaidhe
pregatient danmsiehifesied conditions, and/or iii-b) a solid oral dosage form
compHpi@Rdord bhermasitied totat esriasen®isag ebpactBEagwsiunt of
vil@cBhptimaeewisalbr ﬁ?@ﬂﬁéh}@ éﬂﬁtﬁﬁlﬁfﬁﬁbm@&ﬁéﬂ '&&@btﬁbl el
thef@stagsol Q'Efﬁrrﬁ’éptrt@di‘&ﬁ%a?d KPhY éﬁ%ﬁﬂ@ﬁ'é‘ Abah $afiimum
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abdﬁ@% odahyt S8d AMETeiERMReHAIRAOS andiabariédours following
administration of sard dosage form on day 9 in a patient treated with said dosage form

once aday 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) asolid oral pharmaceutical dosage form comprising about 150 mg of
vildagliptin free base, or arespective amount of a pharmaceutically acceptable salt
thereof, and a carrier medium, said dosage form providing an arithmetic mean maximum

——+
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an arithmetic mean Cmax of V|IdagI|pt|n of 257 ng/ml +/- 59 ng/ml
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iii-c) asolid oral dosage form comprlsmg about 150- mg vildagliptin free base, or
arespective amount of a pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean tyq 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 aday since day 1 and wherein said patient is under fasted
conditions, and/or

iv-a) asolid oral dosage form comprising about 150 mg vildagliptin free base, or
arespective amount of a pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing an arithmetic mean Ca Of vildagliptin of 257 ng/ml +/- 59
ng/ml following oral administration of said dosage form , in a patient not treated with
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pharmacoklnetlc proflle as substantlally deplcted in figure 24, following
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vi-a) asolid oral dosageform comprising about 150 mg vildagliptin free base, or
arespective 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, and/or

vi-b) asolid oral dosage form comprising about 150 mg vildagliptin free base, or
arespective amount of a pharmaceutically acceptable salt thereof, and a carrier medium,
said dosage form providing a pharmacokinetic profile as substantially 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
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activity in a subject. 32. Use of the ingredients in the amounts recited in

of the claims 1 to 30, in the manufaci fap eutic
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27. A sustained release solid oral pharmaceutical dosage form according to any one of
claims 25 or 26, which comprises a pharmaceutical tablet formulation according to any
oneof claims 1 to 25.

28. A sustained release solid oral pharmaceutical dosage form according to any one of
claims 25 or 26, which comprises a hydroxypropyl methylcellulose, preferably between
20% and 60%, between 30% and 50% by weight on adry weight basis of a
hydroxypropyl methylcellulose.

29. A sustained release solid ora pharmaceutical dosage form according to any one of
claims 25 or 26, which comprises a hydroxypropyl methylcellulose with an apparent
viscosity of 80,000 cP to 120,000 cP (hominal value 100,000 cP) when present in a 1%
solution, preferably between 20% and 60%, or between 30% and 50% by weight on adry
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.

30. A sustained release solid ora pharmaceutical dosage form according to any one of
clams 25 or 26, wherein:

1) the formulation is amatrix formulation containing a pharmaceutically
acceptable hydrophilic polymer which can retard diffusion of vildagliptin,

i1) the solid oral pharmaceutical dosage form isacompressed tablet, and
optiondly

i) the elution rate of vildagliptin at 30 minutes after starting the test islessthan
30% when conducting the Paddle method.

31. Use of the ingredients in the amounts recited in any one of the claims 1 to 30, in the
manufacture of a pharmaceutical table formulation, for inhibiting dipeptidyl peptidase IV
activity in asubject.

32. Use of the ingredients in the amounts recited in any one of the claims 1 to 30, in the
manufacture of a pharmaceutical table formulation, for treating a condition alleviated by
dipeptidyl peptidase IV inhibition in a subject suffering from the condition.

33. Use according to claim 32, wherein the condition is non-insulin-dependent diabetes
mellitus.

34. Use according to claim 32, wherein the condition is obesity, arthritis or osteoporosis.



35. Use according to any one of claims 31 to 34, wherein the pharmaceutical tablet
formulation is used in combination with a therapeuticaly effective dose of an anti-
diabetic, arthritis drug or anti-obesity drug.
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