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New formul ati ons, tablets conprising such
formul ations, their use and process for their
w@e@parets on The present invention relates to PCI/EP2009/053978
phar maceuti cal conpositionst conprising fixed dose
conbi nations of a DPP-4 inhibitor drug and a partner

b RrglEfGR Wl SmoinEhERIOPIni R Bk affighoS for ner

aspect, the present invenpreparatieh ates to oral solid

and a certain partner drug. The FDC formul ati ons are

hem cal | y. b ith di spl im.l.ari f
e R R tioB BRteE b pise iont SRR o3Pl el &ive
combidatidres GfracleP -driihibigdrideuy arat a parirédrldavy, oeocedgassir theereparation

in-vitro and,in-vivao .perfornance to desired |levels. In
theredh id bR S5€ 0 Befichal s vent i on rol ates to

chemcally stable FDC fornul ati ons mai ntaining the

oriqi l.. di ssol.ution profiles of correspondi ng non ,
in adhorB el SR8 e e it ol or teytes S R0 Sl hsaR fayms for fixed
dosé abmbinatorz EDOhef &Bzlened RDRfplidgl saptidaseah (BBPA)2Ghibitoralrug and a

serin rot ease to l.ead to the.c|ea e of .
cortgf el oIq e hBCNEPIRREY ok hBRicghy, W o dhner @) display
simifarityt afiimsitrbaldsoytian ptdii@Esrani/dr argrbioatuiedientao freofréencambination, or b)

alanin residue.. Due to this operty .DPP-4 inhibitors
alloff BbBubHe RuiResng Tl FodbfREhee) 1 Pisestion ek L3 preforred
embiodicdemndl iting) invieatigre pélatde tldheinicatiy statde FOIG ifolerutadions raintaining the

. prom si drugs for the treatnent, of .di abetes .. . . .

origal FipgidonRPMEs ShsPIeSRIBRING TRm] tReSE o Sadh felvidua) gatly. with a
reasaneblditaddtetzed i n WO 2002/ 068420, WO 2004/ 018467, WO

2004/ 018468, WD 2004/ 018469, WD 2004/ 041820, WO

2004/ 046148, WD 2005/ 051950, WD 2005/ 082906, WD
The 200 & BBPD alst\En Q00 54 CBRBASa sHe200&262 K20wn tdMead to the cleavage

006/.029769 oy, MNR0Q7/Q14886; ,or in VWO 2004/ 05065 WO
of a BigIaE 14BN Ny 004 06868 Mo PABBE NG 67768 2 (B N-teAninal end
a praD0G/D681 E3iduANDAO BrthB T3Sty MRP-20018bikls tidferd\With the plasma
Ieve?c%%?céalc |\§e7p?iélpt%res Yr\ilglu%%%ztéél%ggt?dle GLP-1 and are considered to be promising

drugs for the treatment of diabetes mellitus.

For example, DPP-4 inhibitors and their uses are disclosed in WO 2002/068420, WO
2004/018467, WO 2004/018468, WO 2004/018469, WO 2004/041820, WO 2004/046148,
WO 2005/051950, WO 2005/082906, WO 2005/063750, WO 2005/085246, WO
2006/027204, WO 2006/029769 or WO2007/014886; or in WO 2004/050658, WO
2004/111051, WO 2005/058901, WO 2005/097798; WO 2006/068163, WO 2007/071738,
WO 2008/017670; WO 2007/128721 or WO 2007/128761.

As further DPP-4 inhibitors the following compounds can be mentioned:

- Sitagliptin (MK-0431) having the structural formula A below is (3R)-3-amino-1-[3-
(trifluoromethyl)-5,6,7,8-tetrahydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-4-(2,4,5-
trifluorophenyl)butan-1-one, also named (2R)-4-oxo-4-[3-(trifluoromethyl)-5,6-
dihydro[1,2,4]triazolo[4,3-a]pyrazin-7 (8 H)-yl]-1-(2,4,5-trifluorophenyl)butan-2-amine,
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As further DPP-4 inhibitors the follow ng conpounds

can be nentioned: - Sitagliptin (MK-0431) having the
waeoonarsml formula A below is (3/7?)-3-an no- IP¢BEP2009/053978

(trifluoromethyl)-5,6,7,8-tetrahydro-5H[1

,2,4]triazol o[ 4, 3-a] pyrazin-7-yl]-4-(2,4,5-

trlfluorophenyl)butan 1-one_o»al so naned

(2R) - 4- oxo0- 4-[ 3- (trlfluoroneghyl) 5,6- dihydro[1
,2,4]triazol o[ 4, 3-a]pyrazin-7(8/-/)-yl]-1-(2,4,5-trifl
worgphenyH) bot an- 2- ami ne, I n one enbodi nent,

s |n the formof its dlhydrogenphosphate
i ' Ny phosphate. In a further
enbodlnent {;gr;ﬁ)M phosphate is in the formof a
crystalllne anh or nonohydrate. A class of this
embodi mgay refers t gliptin phosphate
nonohydrate. Sitagliptin free base and
pharmaceutically acceptable salts thereof are
di sclosed in US Patent No. 6,699,871 and in Exanple 7

I o R RAIET e 10 RIS B L EOTR oVl D04 GOBREP IRl Sisiagiotn

phosihaid. AH8 Afrther E@bodReAL, |sﬁagh9tng ph@éﬁ)hateﬂé fCt88 Sorkrof a crystalllne
sal t ereqf , ref

nuf acture this c o]
anhy atmwaa@re@- {*r?g?gé) oﬁ?&&%m@men r@fqr%?gfr aB'HF?“H P OSF’ iate
mon()hyf’@i?at%'&@i)ta%léﬁﬁ ft6e bhse sid prdrmbaduticaryadcapBble&laf¥tticseof are

. (29)-{ - 0X tan- .
aisclpS ki BaIEAC By OgPT bPTainiemia? SEHQ PPPR4Sg: Goystaline
sﬂagﬂ@ﬁrﬁﬂhdéhatb-rﬁér&ﬁiydﬁéﬁ@%)di&losed in WO 2005/003135 and in WO

g tyl ) am no] acetyl - 2- cyano- pyrrol i di ne,
tiptinis specifically disclosed in US Patent
For &&tallsﬁ el 6n QGBocud td MmahiRBRkEthls OMPYONGF 3431 dhereof, reference is
ecific salts of vildagliptin are disclosed in WO
thuszg@;% locimeptSst al | ine formof vildagliptin is
dlsclosed in WO 2006/ 078593. A crystalllne form of

- ViI%%}lligﬁlr? b_IAR:tééfg ) Ih%wﬂéﬁﬁ%ﬁ%ﬁg q 82)6@}%|§ 2§$hﬁ[(531ryd roxyadamantan-
1-y|)@mmwe®h| ; Py rrélidiad-2- géﬂb@hliﬂ_ﬂé al§cﬁi(egﬁl\;ééﬂ% ;;[ﬁsl-g&ﬁxmde tg
t hes ocunen axagl.1ptin - avi ng the
ada By TIPRIS P B Y P RN 5 (18, 35, 65) - 2. {(29) - 5-
am no- 2- ( 3- hydr oxyadamant an- 1-yl ) acetyl } - 2- azabi cycl o]
3.1 .0J] hexane-3-carbonitrile, also named
(S)-3- h%groxyadanantylgly0|ne L-c/s-4, 5-met hanoprol i ne
nitrile

HN Y ND
o
OH ()

Vildagliptin is specifically disclosed in US Patent No. 6,166,063 and in Example 1 of WO
00/34241. Specific salts of vildagliptin are disclosed in WO 2007/019255. A crystalline form
of vildagliptin is disclosed in WO 2006/078593. A crystalline form of vildagliptin is disclosed in
WO 2006/078593.

For details, e.g. on a process to manufacture this compound or a salt thereof, reference is

thus made to these documents.
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(C) Saxagliptinis specifically disclosed in US Patent

No. 6, 395,767 and in Exanple 60 of WO 01/68603. In one
wepdod2yent , saxagliptin is in the form of it sPECZEPREY/ 053978

or its nono-benzoate salt as disclosed in WO

2004/ 052850. In a further enbodi nent, saxagliptinis

in the formof the free base.3_l n a yet further

enbodi ment, saxagliptinis in the formof the

nonohydrate of the free base as disclosed in WO

2004/ 052850. Crystalline fornms of the HCl salt and the
- Sakagliptin (3MS @7 7 $ e aglinp thenstaroturdi fowh s €below 141 SBSBYPL(2S)-2-

. 149. rocess f
amiir o DB e ooy b B R b ekt saimonisys. atso
naméet(&)-8-bydrexgpdaoranyglydreelssistH5-meathdreptalinenitrite, s

conpound or a salt thereof, reference is thus nade to

t hese docunents. - Denagliptin (GSK-823093) having the
H ridctural formula D belowis (2S,4S)-1-[(2S)-2-

no- NI, bi~s(4- f | uor ophenyl ) pr opi onyl ] - 4-f | uor opyrrol
3 itrile, also nanmed
@r o- 1- [ 4-f | uor o- bet a- (4- quorophenyI) L-p
" 2-pyrrolidinecarbonitrile (D)-

enagl i pHON is specifically disclosed in US Pat ent No.
N 132,443 and in WO 03/002531 . In one enbodi nent,
denagliptinis in the formof its hydrochloride salt
as di(egl osed in Exanple 2 of WO 03/002531 or its
tosylate salt as disclosed in WD 2005/ 009956. A cl ass
of this enbodi nent refers to denagliptin tosyl ate.

Sax%%gr} %‘ Aggeﬂcé}&@r%goggﬁ brgggggﬁérﬁg\lr . g,t@glﬁ:aztaﬁd rPExample 60 of WO
01/6§6Qﬁ;é@gn@ emppadinteat tsaxagliptin '§.i@ mqu[mgf it H@I gﬁﬂgqr its mono -benzoate
salt 57 SisFBred FQ7R0AD5080, WS FHE rBoURRRE sHRRHBRcdn e form of
the fird loagei n aye(t{f@ir[qumbogmnt nsapagjl@tnn @i inthe form of the monohydrate of

the @é%t{)%s;?%srﬂ%&ys'ed?n chbgﬁoé’zs%o%%%mmé%n%%fitﬁ@ AeNsate d the free

benzonitr
base of saxagliptin are disclosed in WO 2008/131149. A process for preparing saxagliptin is

also disclosed in WO 2005/106011 and WO 2005/115982.

For details, e.g. on a process to manufacture this compound or a salt thereof, reference is

thus made to these documents.

- Denagliptin (GSK-823093) having the structural formula D below is (25,4S)-1-[(2S)-2-
amino-3,3-bis(4-fluorophenyl)propionyl]-4-fluoropyrrolidine-2-carbonitrile, also named

(2S,45)-4-fluoro-1-[4-fluoro-beta-(4-fluorophenyl)-L-phenylalanyl]-2-pyrrolidinecarbonitrile
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Alogliptin is specifically disclosed in US 2005/261271

, EP 1586571 and in WD 2005/095381 . In one
weedodyent, alogliptinis in the formof its PENEPRIV0S3978

salt, its hydrochloride salt or its tosylate salt each

as disclosed in WO 2007/035629. A class of this

enbodi ment refers to al oglipyin benzoate. Polynorphs

of alogliptin benzoate are disclosed in WO

2007/ 035372. A process for preparing alogliptinis

di scl osed in WD 2007/1 12368 and, specifically, in WO
Den2@lpfih mﬁc&zmcalwsmnm s Raatgnt Nan 7a 3grddGesd i O 03/002531.

in of L0 REE ARG abiadTpfREAR HataRh afiisdrodytr8Rpy ab GlsSpSEF

Exad:blS)Z— a-VROi 033@(92,5:Bﬂ)od|t$r‘&ishleteysa]1 as3ligkloged in WO 2005/009956 A class of

xah

tis SRR i TGN Bedote, Sovmining anpisirps denpaliln tgsviate i
duscms@mmrwmmﬁraoa%@/ accept abI e salt thereof: This
F ﬁqn‘@%und and et h?ds fo ]r thfre arati.on arﬁ di SG osed .
o %D £h 65 AdBE#8 . RHY 888&% K ”Eﬁoéjﬁgﬁrﬁgsa e§e° feféience is
thuscoaqeotoridesesqoeaimentsal |y its di hydrochl oride salt) is

al so disclosed in WO 2008/ 031749, WO 2008/ 031750 and

WO2008/ 055814. For details, e.g. on a process to
- Aldghpmf @MR1822)thlav v g doantawchdaldornauls &l Heldvh isre@é-[ (3Re-Bemeno@peridin-

1yu(q'§,5n ghyfg'ﬁﬁ R 0”16. ?ﬁ&yﬁmfﬁ 1y ieyDREZO9MHE i ox0- 3

, 4-di hydro-2H pyrim d| n-1-yl rret hyI] 4-
benzonitrile or a pharnmaceutically acceptable
ereof : This conpound and net hods for its
parat| on and use are disclosed in WO 2005/ 095381 ,
2007060530, WO 2007/ 033350, WO 2007/ 035629, WO

18 WO 2007/ 1 12368 and WO 2008/ 033851 .

cl ai med salts include the succinate (WO

peci,ficga
M8} \qenzoat e, benzenesul fonat e,
p- old nesul fonate, (R) -nmandel ate and hydrochl ori de.
F tails, e.g. on a process to manufacture this

co und or a salt thereof, reference is thus made to
t hedd documents. Partner dr ugs to be conbined with the
DPP-4 inhibitors within the pharmaceuti cal

(E)

Alogliptin is specifically disclosed in US 2005/261271, EP 1586571 and in WO 2005/095381.
In one embodiment, alogliptin is in the form of its benzoate salt, its hydrochloride salt or its
tosylate salt each as disclosed in WO 2007/035629. A class of this embodiment refers to
alogliptin benzoate. Polymorphs of alogliptin benzoate are disclosed in WO 2007/035372. A
process for preparing alogliptin is disclosed in WO 2007/112368 and, specifically, in WO
2007/035629.

For details, e.g. on a process to manufacture this compound or a salt thereof, reference is

thus made to these documents.

- (S)-1-((2S,3S,11bS)-2-Amino-9,10-dimethoxy-1,3,4,7,11b-hexahydro-2H-pyrido[2,1-
aJisoquinolin-3-yl)-4-fluoromethyl-pyrrolidin-2-one or a pharmaceutically acceptable salt

thereof:



conpositions according to this invention are
bi guani des (e.g. netform n such as netformn

whyapozikdri de), thiazolidinones (e.g. pioglitBZDRR2009/053978
such as pioglitazone hydrochloride), statines (e.g.
atorvastatin) or ARBs (e.g. telm sartan). The bi guanide
anti hyperglyceni c agent metf@rmn is disclosed in US
patent No. 3,174,901 .The preparation of metformn
(di et hyl di guani de} and its hydrochl oride salt is
state of the art/ and was disclosed first by Em| A
Werner aniH,Japes, Bell, J. Chem Soc. 121 , 1922,

; pharnaceutically accept abl e salts of
¢ found in US application Serial No.
ile@ March 4, 1999 or US patent No.

It is preferred that the netformn

uZ- erein be the nmetform n hydrochl oride salt.
Ounl ess specifically noted, in the present context the
terns " DPP- 4 |nh|b|tor(s)" "biguanide(s)"

"t hiazolidinone(s)", "statine(s)", " 5

Thisgomtodad pRd Megtodpifprdts-nrerar aian are d'sclﬁ?ﬁﬁﬁlrﬁ %%}Q@OOO%?% A
proc@b§fbrlpF§p%ﬂﬁ|§d1|§ ébrﬁ@ﬂhﬂl(%cﬁi&wlyﬂ&ﬁdlﬁiﬁﬁ@@ﬂér@@éa}{) is also disclosed in

5 woZgigR et ebod B0 s R Fpas® her cor - For

For é‘M@iIsd angen @fpréééés(ﬂ@ld*éhufabﬁhee thissedrfisouing oPh saReteradr, fehence is
goi n cuments cited above is specifically
thusl'ﬂ%(f?rtﬁdP%%eég’cH@re@ B by reference in its entirety. In
attenpts to prepare pharnaceutlcal conp03|t|ons of
sel ect DPP-4 inhiphitors jt has
- RS B0 e Dy e R A ar I Sean s o -Hnethyil4-
10  fluor@rserRorstior NeHipateRichiv aRsptaBRIadME6M probl ens, or
extraction problens with a nunber of customary
exci pients such as mcrocrystalline cellul ose, sodium
skaref] gl ycol ate, croscarnell ose sodium tartaric
[ itric acid, glucose, fructose, saccharose,
ggescNmal t odextri nes. Though the conpounds
\\/mg gel ves are very stable, they react with
Ni ndbnpati bl e partner drug, or its inpurity product,

ot:i@m;nany exci pients used in solid dosage forns

0" and With inpurities of excipients, especially in tight

cont rovided in tablets and at hi gh excipient/drug
rati os. The ami no group appears to react w th reducing
sugars and with other reactive carbonyl groups and

ThlsVMpooGﬁcﬂ B%We‘t%d@%rdtsfdﬂéwérémﬁénd%s@@é dis@BBHiInf WO 2005/095381,

15 US 2007n80530 WO 2007/033350, WO 2007/035629, WO 2007/074884, WO 2007/112368
and WO 2008/033851. Specifically claimed salts include the succinate (WO 2008/067465),
benzoate, benzenesulfonate, p-toluenesulfonate, (R)-mandelate and hydrochloride. For
details, e.g. on a process to manufacture this compound or a salt thereof, reference is thus
made to these documents.

20
Partner drugs to be combined with the DPP-4 inhibitors within the pharmaceutical
compositions according to this invention are biguanides (e.g. metformin such as metformin
hydrochloride), thiazolidinones (e.g. pioglitazone such as pioglitazone hydrochloride),
statines (e.g. atorvastatin) or ARBs (e.g. telmisartan).

25
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the surface of mcrocrystalline cellul ose by

oxi dation. These unforeseen difficulties are primarily
webmenywds i n | ow dosage ranges of the DPP-4 i nbCDEPZING/053978

used, which are required due to their surprising

pot ency, and/or high dosage ranges of the partner drug

used. Thus, pharmaceutical cgnpositions are required

to solve these technical problens, which nay be

|
e BRBACE el e SRl o 4GP n bR SR,
3,1 7i4[90& ﬁmleqmemarhﬁonhﬁmmtbrrapnamm’nhyld|guarh’di-,)Sahd litt @gldnoalniofideosalt is

stai e SE AR PR P Tone R Bl A TSR g R B 2Bl oo

121 d@@r 118017194 @nmmearnmtmeahdamy hecepitable kmmeafmﬂtfprmuslcag be found in

us SeRR0ISeH QP! oS AAFRMTnL 865 OF B palhu Ng, 3,474,901, 1tis

preferuedd hapthie Inmatfoamnil/ emnplbygesii lereig dertthe wietfatminhydrbehlsritie sdid. e
for stabilizing, such as e.g. a suitable buffering
agent as stabilizer, wthin these pharnmaceuti cal

Unlese spediidallp nstednie tlmeapreemﬁrwotmt thk ésrensf DO emmlblter(g) of

ne at. POQrL. Sta LSRgs 2
iy BTG i e "SRR ekl o 2 Sedisatpersar ke
metﬁ(auméfd péndijtazbye” rmcﬁ]swnte@de@to dmynmrsylaay |pbalrmaa:ea’a:ally acceptable
acki.on

sait R i Bt it 5l B bR Brecisns! R ier e

i nconpati bl e partner drug, or its inpurity product
For?a\??déa{%rcgr?a nas gﬁ&%t{“c uer)éco'fgg ftﬁa r%%mr&)qgocumdants mtgp above is
Spe(afl‘caﬁy:yllcombm]qud haaintbyasfeeerge imits amm’egyl or car banDyI

group) to formderivatives with the free base type

DPP-4 inhibitors, such as e.g. N-acetyl or N-carbanoyl
In attbmmbtsract prepsre ﬁﬁanenecfemtieal cbynpbsidonssaf sefectedddR-dbmr@bitors it has been

oos g 3 e REEAOPRECRITNE ARFTH of Se Dogd ATl srey
mcompﬂ‘ptmh;tletsl dﬂg;aqlﬂtmh epmiblems angmdnmtlod @oaiigoos with amuath@r of customary
exip AT SR 2R ERC BVEC, bR e "R Yopgcarmetose

soditior tantiaeit Bcid, @tnmamdsglngo@ Ditode, |samHaurdjsrec lactspantlteiextrines.
hilic and/ or SI C a Thus t he

Thodrhglgg r?f%%%ﬁ@ (gstutﬁgr% yes,qre veny §t%t%l?e reaggwh inc P?ﬂble partner
drugs baitd ienpeEX® drod umt) aitdllcmrwmmmm esdcipipnds ¥efd-if sollmddmagelfqrm and with
implprﬁ‘ go?exc?plelflr% espgmgﬂ Hltlggﬁt o%ta%%)rfo%lrdled g%?stand at high
excipient/drug ratios. The amino group appears to react with reducing sugars and with other
reactive carbonyl groups and with carboxylic acid functional groups formed for example at
the surface of microcrystalline cellulose by oxidation. These unforeseen difficulties are
primarily observed in low dosage ranges of the DPP-4 inhibitor used, which are required due
to their surprising potency, and/or high dosage ranges of the partner drug used. Thus,
pharmaceutical compositions are required to solve these technical problems, which may be

associated with the unexpected potency of selected DPP-4 inhibitor compounds.

Other aims of the present invention will become apparent to the skilled man from the

foregoing and following remarks.
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Thus, the present invention is also directed to a
chemcally stable FDC fornul ati on conprising a DPP-4
WO pdwvhb2ves , a partner drug, and a pH nodi fyi ngPEIEP1009/653978
DPP-4 inhibitor within the neaning of the present
i nvention includes, without being limted to, any of
t hose DPP-4 inhibitors nentigned herei nabove and
her ei nbel ow, preferably orally act ive DPP 4
inhihitors. | cl enbo
It haginPpheep ﬁ%“’}%’etﬁﬂﬁﬁﬂﬁ pﬁ?mle}?su%%a %%H?Oﬁ'tm‘én‘i"h'%aﬁe égeisﬁﬂ%es"r'a greater
detalPReréin, havesurprising &l partieutarcadyaotapeoesyreperéied.y a free

i oSl [TRR B PORAYEBY aihd o Sp iR s BLRREER hgerf whicn

mayi breveaiitbible fori ssatalizZDPsdcH aehe.bi 4 suitablet hufieripy ot yas ahdbilizer, within

| | h i , .
thosfefinadiflical StmBheniond cBn V&R prBEMS, 5:a. of nggpativiity
and OOOI?étSinItVI @spﬁcﬁllybt:ie(g;):)ftggdﬁor( endjor iaiBSéyorll‘ern]:"(r)erf]aserhicamay be caused

I OC
e.9. BF SeaRHiBh T YV TRNEL 6 rer Rt A% b Beitiiah s e tike) of free

base;tyae |DF§’ 4 mhg)ltoai\mlnera&mattmm widhndn amomBBtlt(Ie pgrtner drug, or its impurity

prodtHg ora ahazrrﬁ geLRlﬁgl e%{[:rplee% %&.ﬁ%cgq’w |on%Iagrr?LI1 {?pg@ F\§/a reducing
end nife{a fsogemom ah)adylcgrdjum lsudeas{ e.§). arlachtyhetr bydblarr@ybgrouke) to form
derlv dr o\(/:vﬂrll ee tgaégr{me IE161 |3%H903rsmcﬁﬁks)%;i erI ogﬁl -Carbamoyl
derlwerhrt/esaﬁ‘(bnle&aim‘eaby theiuse ofja suitakdenduaédehilicraed/or baS|c agent (e.g. a
buﬁérpnﬁaaan? oer‘r,;rgI mo{?yl ﬁlsq%% ec “ %egmrr]gr e?_ut 7 (?o?ngqor?tlon%\protectlon
agalpstefeeomedsmmfzﬂr&fdegya@uentcambeiacmet/dmb meani ng of this
invention is Larginine. L-Arginine has a particul ar
sui table stabilizing effect on the conpositions of
Thus,Hhes piesgmrribvention &. ajrecteyi ts apnpemﬁsllmgtadleg?mwninolatim corhprising a
P-4 i nhi bitar artner drug.
oPrRp Rl d el kil 47 s BLGRRRIR A P B R Maceut | ca
corrpri Si ng a DPP-4 inhi bltor a partner drug, a
Thu%hg R{gg rlljtthnge Q'gﬁ?g?f'?)o IF%C eoatgﬁecﬁgpi%a }(nspa% e[r)1¢? rﬁwlatlon
comatising diDRI:4 @dhibitor,a gErBerdacguandabuitabipogicringagent.
conprising a DPP-4 inhibitor, a partner drug, a
suitabl e buffering agent, and one or nore
Thuphlee presenitinvemtiorejscalgn @irdeged to a chemically stable FDC formulation

comprising a DPP-4 inhibitor, a partner drug, and a pH modifying agent.

A DPP-4 inhibitor within the meaning of the present invention includes, without being limited
to, any of those DPP-4 inhibitors mentioned hereinabove and hereinbelow, preferably orally
active DPP-4 inhibitors.

In a closer embodiment, a DPP-4 inhibitor within the meaning of the present invention

includes a DPP-4 inhibitor with an amino group, especially a free or primary amino group.

In a yet closer embodiment, a DPP-4 inhibitor in the context of the present invention is a

DPP-4 inhibitor with a primary amino group, particularly with a free primary amino group.
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The present invention is also directed to a

phar maceutical conprising a DPP-4 inhibitor, a partner
walewgi12@4pH nodi fyi ng agent, and one or nore PCT/EP2009/053978

pharmaceuti cal excipients. In an enbodi nent, the

present invention is directed to a pharmaceuti cal

conposition (e.g. an oral solgid dosage form

particularly a tablet) conprising a DPP-4 inhibitor; a

o B3y 191 fSEEHES Lot Rl s o Boigle’s Wettormi
such ammletf?mrrim hmrbcrnlcruﬂea,rd mlangdlmMe (:a_rgemloghtlaz@mgmmdatslp?nghtazone
ryorbfied. £5iB (O ReAR aBR AR A e FERRLSE] PurrbfBgreo partner
drug\mitran thieam e b fi tblalln\xeon@ommetmnm(ne pgrticnaalarl;onmetfomm hydrochloride

f I At bl bt ai nabl e f
1 SR PR e BRSO ol b o ol arry. o

metformn); and L-arginine for stabilizing the
osition and/or, the DPP-4 jnhibi,tqr art cul
The S0 SdeRbtainSVind D ab eind 284 Ml nad g nteiiRoRyigr amino
grow»rmﬂrw@fhue Ch:ai‘bcteb(silcpl(ISMISCthC] pgehel:al 59—p‘rm76r)asmh1tamg L-arginine,
el ected fl[omt

L- Iysnpe %rpL il %ln%p% Hrgfe&@éowgfegrpg ﬂ%erg)é\@tglln t ?gneanlﬂg 06 hlm}z%nqlon is L-

argn’mnasldeAEglrmme bkad ajaantlsulaloswtablle stalilzirlgudsfectanths, compesﬂmns of this
i nteqgrants gl.i ant one
veffg oft B St pRHlY @Rt e Pt S bR o fEiRoct or e
parteerelrag. nore pignents, and the |Iike. The pharmaceuti cal
conpositions (tablets) of this invention conprise
usually a binder. In nore detail, the pharnaceuti cal
The q:)oespo’siht/ér[hine i diedztezt to)a Mfarth®tibmmmrising adﬁDRP-MSnmibitor a partner

f
e 3 APl o B Ao, B0 b pEimel® Pl e
copow done), a lubricant (g g. rragneS| um stearate),
al__an
oo Rl oA TRE s flecif It PR BPRY AR yBaliolBbmprisng = PP+
inhilitor, s pammendnugna auieabtomyffenhg apat, ad ere @l morspblrrasceutical
eXCIPIe“Q?nnI tol, corn starch, pregelatinized starch as a

copovidone as a binder, magnesium stearate as
a Iubrlcant col | oi dal anhydrous silica as a glidant,

Theg}/é)gn Ina% %ﬁla ;;‘gd{rtl?(lttn;?1 oatl n%)%\la%ﬁwar(}oo %'gga”BPB'M I%L)itor, a

partmesfdj’rlygglal mvvrmﬂlfylng agent, and one or more pharmaceutical excipients.

In an embodiment, the present invention is directed to a pharmaceutical composition (e.g. an
oral solid dosage form, particularly a tablet) comprising a DPP-4 inhibitor; a partner drug
(particularly metformin); and L-arginine for stabilizing the composition and/or the DPP-4
inhibitor, particularly against chemical degradation; as well as one or more pharmaceutical

excipients.

In another embodiment, the present invention is directed to a pharmaceutical composition
(e.g. an oral solid dosage form, particularly a tablet) obtainable from a DPP-4 inhibitor; a
partner drug (particularly metformin); and L-arginine for stabilizing the composition and/or the
DPP-4 inhibitor, particularly against chemical degradation; as well as one or more

pharmaceutical excipients.
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a pignent, and talc, etc. A typical conposition

according to the present invention conprises the
whemdazivedpovi done (al so known as copol yvi donePOI/EP2009/053978

Kol I'i don VA64). Further, a typical conposition

according to the present invention conprises the

filler corn starch, the bind@n copovi done, the

| ubri cant nagnesiun1stearate and the glidant

d d
In o iloR TP maRe RS ERIS S W R TRV Hietss am e arour

consistingrif boe ot sorafiliers] ede bomotehlandesrea)t rmmnt@bnd oalmeteelsibricants, one

nd/or t o achi em nt r ol e.l or pe
or R il A nf P B Y e € ar s Pr LU B Bhert B or
more plabliicizdrs amefon mmué atgnemtgandésclikebed her ei n t oget her
W th suitabl e pharmaceutical excipients. Additionally
t he conpositions can be used to treat rheumatoid
The ahammmaceutical otregoditionarithblest) @b this insergioasomplite asudlp a binder.
support allograft transplantation. Thus, in
particular, the present invention is directed to a
In mpl'lﬂdetait;@m |brcalinacelltbalsddrmmsiti(>3s petdéiab bfythiar'nn\@lntid)n sahprike usually
dosage i | arl t co
one BRRRET T fea REPRP ARy e e b ety BRider (o0
copaidame), & Iphmanta(eegmmamlesmmtmrem) sandpaagltdlanU(Iea;r. kyllaidet aohydrous
Silica&ore fillers, one or nore binders, one or nore
l'idants, and/or one or nore lubricants. In nore
particul ar, the present invention is directed to a

at rraceutl cal 05| ti on es n qral salid
Suit g epl?a(;rrnl%ce%ug? |ent? Us i Epeblf m&é&n? ngre (éonvemgal materials
such akllD3ma0n|10I nedrh (}Blta‘ﬂ)hfl m?ghflaitnrﬁlienirs;tdezh ds—arﬂgemlcnpowdone as a binder,
magfRER A i R Ry Bl P S Rl Slipans vpromeiose as
ﬂIm-cmtmgsagenb peopefent lgiysol mpllasterrrH;lammn@omE iron bkide red/yellow as
2 piddh nt ontal bIttCOI' portion 0.1-10 % L-arginine (such as
pge% D°l % 0.25 % 0.556 % 2.12 % 2.22 %or

10 %9 by vvelght of total DPP-4 inhibitor portion,
pecf C

articul a F té é)
A BGhgafiBho a0 o b ety BVGRof RERalad e b ggpotiaone
(alsd idvet 3s coppiyvidahe phEoliidaevhb4)al conpositions of this
i nvention may conprise in the DPP-4 inhibitor
Further, a typical composition according to the present invention comprises the filler corn
starch, the binder copovidone, the lubricant magnesium stearate, and the glidant colloidal

anhydrous silica.

A pharmaceutical composition according to an embodiment of the present invention is
intended for the treatment of diabetes and/or to achieve glycemic control in a type 1 or type 2
diabetes mellitus patient and comprises a fixed dose combination formulation as described
herein together with suitable pharmaceutical excipients. Additionally the compositions can be
used to treat rheumatoid arthritis, obesity and osteoporosis as well as to support allograft

transplantation.

Thus, in particular, the present invention is directed to a pharmaceutical composition

(especially an oral solid dosage form, particularly a tablet) comprising a DPP-4 inhibitor,
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portion (% by wei ght of total DPP-4 inhibitor

portion): 0.2-1 0 % DPP-4 inhibitor, and 0.1-10 %
wa2@pgeruhe. Typi cal pharnmaceutical conpositi oPST/BP2009/053978

this invention may conprise the DPP-4 inhibitor and

L-arginine in a weight ratio of fromabout 1:20 to

about 10:1 or from about 1:1phto about 10:1 or from

about 1:10 to about 10:1 , especially from1:10 to

i 1§88 Qoghp b ook gl apriuiny

one of mdrefifigrs ong or thobarinddrs, @regor rdorengjddrts, 5amgl/or one or more lubricants.
2.5ny: 2.5ny, or 2.5ny:1 ng. Typical pharnaceuti cal
conpositions of this invention nmay conprise netformn

In mbyadpartidulat theéepreseht lovamt@ginns dieedted @ avphayhiacedticabcapfipdsitiom

(eseBERIhap 0 ehod BRSPS Bsh Bt £ DP ot
metforroin h{0@Bhlbride,nBarginthet, aopaitiona aa biveieghihd b dbomofe further

500ny.. 12. 5n 850ny: 21 . 2ng, 1000ny: 25nmg, 500ny: 2. 5ng,
phat; %ﬁ'%?%ﬁ@é%oom; 2. 5my, 500ny: 1ng, 850mgy: 1 my, or

1000mg: 1 ny. Typical pharmaceutical conpositions of

this inventign may .conpri.se. the. DPP4-inhi bi t.or o
Typ'ﬁ%‘t"?‘é‘?"ﬂ?‘i?“h%ag SRR L Iveion RPRECTRE e RE -4 inhibitor
portioatli 810 [-aayiniad uich Bs 20 about L %2 @5 % 10.860 %6 2( %, 2.22 % or
10 PR a4 b PR Blig ARS8 seccaty
2.121% 34 QuelighB Jof total tdbletrooedhofincdaté® dhothyeotablegut 1: 400: 10

(e.g. 1:400:0.4, 1:400:1 , 1:400:10). Typi cal

pharmaceuti cal conpositions of this invention may
Typicambraimsacentieal compositoraf of thie ifvehticownay cammrisetis tHe?/DB-4 inhibitor

wei ght of total d t.abl mss): 0.1-0.5 % DPP-4
po"t':‘l\’ﬁrﬁ%’gkfyt%‘?'ﬁgﬁtzf’g}?%@ b 'rfgt'?hﬁpr%rﬁg'ﬂgﬁf 0.07-2.2 %
0.2-16 % gDRiPreinh®iter, 8nd % bi nder (e. g. copovi done),

0.1-‘?0 :Z)_SL%rS/i%i]cnlez.l ler 1 (e.g. corn starch),

Typical pharmaceutical compositions of this invention may comprise the DPP-4 inhibitor and
L-arginine in a weight ratio of from about 1:20 to about 10:1 or from about 1:15 to about 10:1
or from about 1:10 to about 10:1, especially from 1:10 to 5:2, such as e.g. in a weight ratio of
1:10, 1:8.5, 1:5, 1:1, or 1:0.4, more detailed in a weight ratio of 2.5mg:25mg, 2.5mg:21.2mg,
2.5mg:12.5mg, 2.5mg:2.5mg, or 2.5mg:1mg.

Typical pharmaceutical compositions of this invention may comprise metformin hydrochloride
and L-arginine in a weight ratio of from about 40:1 to about 1000:1, such as e.g. in a weight
ratio of 40:1, 200:1, 340:1, 400:1, 500:1, 850:1, or 1000:1, more detailed in a weight ratio of
500mg:12.5mg, 850mg:21.2mg, 1000mg:25mg, 500mg:2.5mg, 850mg:2.5mg,
1000mg:2.5mg, 500mg:1mg, 850mg:1mg, or 1000mg:1mg.

Typical pharmaceutical compositions of this invention may comprise the DPP4-inhibitor,
metformin hydrochloride and L-arginine in a weight ratio of from about 1:200:0.4 to about
1:200:5 (e.g. 1:200:0.4, 1:200:1, 1:200:5), or from about 1:340:0.4 to about 1:340:8.5 (e.g.
1:340:0.4, 1:340:1, 1:340:8.5), or from about 1:400:0.4 to about 1:400:10 (e.g. 1:400:0.4,
1:400:1, 1:400:10).
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0-4.4 %filler 2 (e.g. pregelatinized starch), 0-33 %
filler 3 (e.g. Dmannitol), 0.7-1 .5 % lubricant (e.g.
wore@nasiowin stearate), and 0.1-0.5 % gl i dant ( ePQI/EP2009/053978

col I oi dal anhydrous silica). Further details about the

FDC fornmul ations of this invention, e.g. the

ingredients, ratio of ingredjients (such as e.g. ratio

of DPP-4 inhibitor, nmetform n hydrochl ori de,

L-argi nine and/ or excipients), particularly with

respect to special dosage forns (tablets) used within
Typitdlipharmaeotical compositdrs cshis neentigor repaca@ahprise, onees omee of the

apparent .t er,s romthe disclosure
rolofRREH R, P bl L LB PRARE Beld FRsERg by vy o
0.1-@%586p| eDPired frmlbhtovwl ng exanples as well as the clains).
47-8'5“’ a fi rs]c Imsnt (enbodi nent A), a DPP-4
nﬁl bi t 8I° |W1P g context of the present invention
0. 07a’;hy "/DPPLzlargmlhebl tor of formula (l)or fornmula (111
gy e d not es 5] napht hyri di n- 2-yl ) net hy
3.9- %\E | nazB'I %IC?P%\é% * (qui noxal i n-6- yl)nethyl,
2.3-5.89-%et hylllequ(ergazminlsttaréh)yl ) et hyl , 2-cyano- benzyl,

0-4. { % ggﬂﬁleg‘é' (Qg;i} Rre@el)?y %%g?%t%ﬁh')
0-33(%- net hyllerm(elg'rDeinanrﬂtom ) met hyl , or
0.7- {3%,0?2) a é’nt (%érrlnrangrgés?um Fte%re)terzSEt h(}/l and Rz denot es

0.1-Q.8%m nghdbntrtﬁ dnydolgida@aphydroed ilidaam no or

(2-(S)-am no-propyl)-nmethylamno, or its

pharmaceutically acceptable salt; In a second
Furtbﬂhmlﬁlmbbut(tbeﬁﬁ)d] foentlai@)ns cﬂtk%’lﬁvéntlcmhégl theringradiehis, ratio of
mgres T,nt%fstu&ﬁ) F%pﬁet %lreoec%ffd(ﬁfp4érﬁﬁ[gsl€ogt ! %tg)rm? hsyd oc%for@hl b g?nlne and/or
excwuehtééa,gplartmﬂiaﬂy with xesplecptbispecialdl cabogfarms i(taplets) used within this

BT VEk s FRImRRRARR. ecfs Boaror ST Banioh hrfh e

discbswe&myelmbefaielandfherelnafter (mcludlng by way of example the following examples

is
)
|

as well as the claims).

In a first embodiment (embodiment A), a DPP-4 inhibitor in the context of the present
invention is any DPP-4 inhibitor of

formula (l)

0 =
RI< Nj
A M R
>
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the follow ng conpounds and their pharmaceutically
acceptabl e salts:
wd2¢qop421ve3 hyl - qui nazol i n- 2-yl ) et hyl ] - 3- net hyl PGFER2002053978

yn-1 -yl)-8-(3-(R)-am no-piperidin-1 - yl)-xanthine
(compare WD 2004/ 018468, exanple 2(142): 1-[([1
, 9] napht hyridi n-2-yl) met hyl ] ;8- met hyl - 7- (2- but yn- 1
-yl )-8-((R)-3-am no-piperidin-1 yl)-xanthine (conpare

orf3J¥Q|22ﬂ4/018468, exanpl e 2(252)):
ITHAAN nazol i n- 2-yl') met hyl ] - 3- et hyl - 7- (2- but yn- 1

-8-((R) - 3= o-piperidin-1 -yl)- xanthine
are yrf%%%z7818468, exanpl e 2(80)):
-BBﬁnino-piperidin-l-yl)-3-(but-2-yinyI)-5-(4-ne
t Nyl - gi nazol i n- 2- yl@gt hyl ) - 3, 5-
'2}6' [4,5-d] pyridazi n-4-one (conpare WO
50668, exanple 136):
1-[ (4- Met hyl - qui nazol i n-2-yl ) et hyl ] - 3-net hyl - 7- ( 2- but
yin-1 -yl)-8-[(2-am no-2-nethyl propyl) -
or fdRbBY/1I@M no] - xant hi ne (conpare WO 2006/ 029769, exanpl e
2(1)):

1-[@-@Wnﬂin-2-y|)nethy|]-3-nethy|-7-(2-butyn-
1 -y])-8-((R)-3-am no-piperidin-1 yl)-xanthine
2005/ 085246, exanple 1(30)):
3y )-a-fnst hyl - 7- (2-butyn-1
-am no B peridin-1 -yl)-xanthine (conpare
O 05/ 085246, exanmple 1(39)):
1-] (|4- Met DN - qui nazol i n-2-yl ) et hyl ] - 3-net hyl - 7- ( 2- but
yn-1 -yl)-8-[(S)-(2-am no-propyl) -
met hyl am no] - xant hi ne (conpare WD 2006/ 029769, exanpl e

whelghi' R denates (1 Snaghityadr YImRDYY (UrRERF VI ER Y, Legin-
yl)methly), {BmetHy)-q@inazilind-yp)npethyl d2-nydno-tydnryl, EBacytahb@inolin-2-yl)methyl,

(oS BRRE ARGV, BB o (AR Ry MBI o (4 prdimeiny-pyrimycin-2-

yl)mathyl and R2 8e{qt&y 3-3Rpamimo-ppeyilin-tHyh {Z-apino-Z-ensthil-peopyl)-methylamino

I > { 246, exanple 1(81 )):
(”(%ﬁﬁgﬁaégﬁgggﬁﬁgﬁép%?ﬁﬁidin-2-y|)nethy|]-3-nethy|-7-(2-
or ithpigrmateutichly 8soppBple3sadtm nopi peridin- 1 -yl)-xanthi ne

(conpare WO 2005/ 085246, exanple 1(82)):

1-[ (Qui noxal i n-6-yl)nethyl]-3-methyl-7-(2-butyn-1
In a sg¢ondSnifddjmSrtdembodimepel ), diDRP-4-infibitor jethe leontext of the present
. onpar .20 246, exanmpl e 1(83)).: These DPP-4
e B Ao ORI SERAGE roR RS SRR P Ty
sitagtiptino avil ddadliptirDRBxdgliptii hd dlopkptinas t hey conbi ne

Lexcept | I ten ng a long-lasting effect with

Orn?%@%ﬁ?ggﬂ%awﬁé¥%ﬁ%§P§§ﬁtaI properties, receptor

selectivity and a favourable side-effect profile or

Reggrdiir{éqhgkﬂ%lt%mlﬂggiﬁ%%?Ee%joodiment A), preferred DPP-4 inhibitors are any or all of

the following compounds and their pharmaceutically acceptable salts:

e 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-piperidin-1-
yl)-xanthine (compare WO 2004/018468, example 2(142):
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15

t herapeuti c advantages or inprovenents when conbi ned

W th ot her pharmaceutical active substances. Their
w@e@parati on i s disclosed in the publications PCTI/EP2009/053978

mentioned. A nore preferred DPP-4 inhibitor anong the

abovenenti oned DPP-4 inhibitors of enbodi nent A of

this invention is _ 13-

1-[(4-nethy|-quinazolin-2-y|3nethy|]-3-nethy|-7-(2-but

yn-1- yl)-8-(3-(R)-am no-pi peridi n-1-yl)-xant hi ne,

particularly tQ@e frgg/bégg/?hereof (which is al so

kno as BI 1356) . gardi ng the second enbodi nent

S ' Nerre -4 inhibitors are

ected fro the gr Nonsisting of vildagliptin,
axag 'Nth;gh |pt| nd their pharmaceutically
accep abl &salNs. Unl ess ot hArwi se not ed, according to
this inventionlit is to be unHsstood that the
definitions of the above |isted DPP-4 inhibitors al so
conprise their pharmaceutically acceptable salts as

1) gB o7 Eah 22 n AR HEL R BRE-PRLMDL JRB3 & Mfino-piperidin-
yl)-xpothined cphpareWOrAD0#104 8465, expraplei22fZl)y: ref erence is
made to those which are/Lef rred to herei nabove and
her ei nbel ow. Wth re to enbodi nent A, the nethods
of s§@the5|s fqr th DPP- 4 |nh|b|tors according to
| i nvehtiyn are known to the
| skill | ed|perspn. ¢ ously, the DPP- 4 inhibitors
ng ¢ ~Rient thls i nvention can be
@repared &%ing synt heti c net ods as described in the
literature. Th&s for exanple purine derivatives of
formula (1) can be obtained as described in VWO
2002/ 068420, WD 2004/018468, WO 2005/ 085246, WO
) ZQ&%@&%?.@Q ﬂ’)’fne“@l]@%@ﬁ@ﬂﬁ@%utyhhleylﬁ&%(@)-‘?ﬁ%lﬁ§ p@éerldln -1-yl)-

Ich are incorporated herein. Purine dérivatives of
Xantf‘@ﬁrfﬁf?"apf(rﬁIVYO@QEMBéS‘!:ﬁ?t grafeRle 2688Mkscri bed, for
exanpl e, in WD 2004/ 050658 or WO 2005/ 1 10999, the
di scl osures of Gwhi ch Tncor porated herein. Purine
derivwgtives of [f or can be obtained as

%qf(\T 2006/ 068163, WD
071738

t he di scl osures of which

a7/

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

e 1-[(4-Methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyin-1-yl)-8-[(2-amino-2-methyl-
propyl)-methylamino]-xanthine (compare WO 2006/029769, example 2(1)):



10

i ncorporated herein. The preparation of those DPP-4
i nhibitors, which are specifically nentioned
whereilzakdve, is disclosed in the publicati onsPCT/EP2009/053978
nmenti oned in connection therew th. Polynorphous
crystal nodifications and fornul ations of particul ar
DPP-4 i nhibitors arediscloseglyin WO 2007/128721 and WO
2007/ 128724, respectively, the disclosures of which
are incorporated herein in their entireties. Wth
respect to enbodi ment e nethods of synthesis for
the DPP- 4 i nhi Di tors/ of enbodi ment B are described in
N Nat ures and/ or in published patent
parti ¢Ia>Ly¢qn thmﬂg cited herein. Wth
A;ﬁe fi enb nt “(enbodi nent A), the
BlcaINy required of e DPP-4 inhibitors
nment i oned hereJn i n enbodi nent A when adm ni st ered
orally is 0.5 ng to 100 ng, preferably 2.5 ng to 50 ng
or 0.5 ng to 10 ng, nore preferably 2.5 ng to 10 ng or
. i [(@C%ho%tﬁ%lm'?ylﬁﬁ&th Ifﬁ%tﬂyl t7°(2‘buWnU§-§l)% (@@)\@ amhitSpiperidin-1-
t he dosage required ¥ ["qui hazol
yl-xantpinerteempare- 0@95@85246( Exwuply!rﬂ( Q)1 ) - 8- (3 (R) am no-
pi geri di n-1-yl)-xant hi ne when adm nistered orally is
ng to 10 ng per patient per day, preferably 2.5 ny
OnmgorQ ngt per patient per day. A dosage

forn1prepare with a pharnaceutlcal conposi tion
|nh menti oned herein in
gnbod nen Ac bt Nhe a tlve i ngredient in a dosage

rticular 0.5 to 10 nmp.

' S, ﬂartl Iar dosage st engths of
> (4- nethyl ui nazol i n-
yl)met hyl]-3-net hyl -7-(2- butyn-l-yl)-8-(3-(R)-an1no-

pi peridin-1-yl)-xanthine are 0.5 ng, 1 ng, 2.5 ng, 5
ng and 10 ng. A nore particular unit dosage strength
o of(2Leyahd-benzyl)-3-methyl-7-(2-butyn-1-y1)-8-((R)-3-amino-piperidin-1-yl)-xanthine

cortipra NG RGOl e TR L5 et ne Tor

Nnclusion into fixed dose conbi nati on pharnmaceuti ca
|flonposi tions of the present invention is 2.5 ng. Wth
espect t® the enbodi nent (enbodi nent B), the

nhi bitors mentioned herein in

be mnm stered to manmal s, for
)—N
N
NH,

¢ 1-[(4-Methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y}-8-[(S)-(2-amino-propyl)-
methylamino]-xanthine (compare WO 2006/029769, example 2(4)):

| NH,




bei ngs, of, for exanple, approximtely 70 kg body

wei ght, nmay be generally fromabout 0.5 ng to about
w@aongLo43 or exanpl e from about 10 ng to aboutP@BBPIGY/053978

preferably 20-200 ng, nore preferably 20-100 ng, of

the active noiety per person per day, or from about

0.5 ng to about 20 ngy, prefeyably 2.5-10 ng, per

person per day, divided preferably into 1 to 4 single

es whi ch fo a - he of the s size, . . .
» SRS Ly bRy R B s SEeERE o S Rspiogriain-1-y-
xanthDe (2ompake WO Q0055852480 exdrbPeadR2)200 ng of the DPP-4
Nnhibitor active noiety. A dosage strength of the DPP-4
|inhibitor sitagliptin is usually between 25 and 200 ng
f the acigve noi recomrended dose of
itagliptijpn is 100 ng calculated for the active noiety

ﬁ nhydr at e ce daily. Unit dosage

strlengtiis of ||sit Nptin\free base anhydrate (active
moiet y)dare 25 750, \75, A00, 150 and 200 ny.
artKhuIamluni$ldosage rengths of sitagliptin (e.qg.
per tableﬂ) are 25, 50 ahdH,100 ng. An equival ent
anmount of sitagliptin phosphate nonohydrate to the
sitagliptin free base anhydrate is used in the

r euti cal. conposjtjons, n I 32..13, 25 L
5« GPLIRRTbyr T gOTRRhy S A e Gy - Smino-piperidin-1-
yI)-xAdihihet (eompasai©2006/085246)éxaAplenl (81)j:agl i ptin are used
for patients with renal failure. A dosage range of the

DPP- 4 inhtbitorﬁMLEﬁégriptin is usually between 10 and
50 ng dail]y, ih particular between 25 and 150 ng, 25

r 26 and ng or 50 and 100 ng daily.
[;%grticuwar eyanp of daily oral dosage are 25, 30,

N 45 0 60, 80, /100 or 150 ng. In a nore
artﬁéulawjaspg%t, t he ily adm nistration of
ildaglipﬂin is between Mbl,and 150 ng or between 50

and 100 ng. In another nore particul ar aspect, the
daily admnistration of vildagliptinis 50 or 100 ny.
. The @ephidatd Amidhot iye e esient Mays oesur. ua
14 Ry BRiG2b D BRE Y Bl RF RELE N, (¥ R R
10  pipeddip-1-Paxantcioe ésontesaéO 200F08A46, exeen@O1(83))or 100 ny
vildagliptin. Metformn is usually given in doses
varyi ng fromabout to 3000 ng, particularly
o 2000 ng up to 2500 ngy per day using

| MTeENg.
N ?
N
= OéJ‘\N N

¢ 1-[(Quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl}-8-((R)-3-amino-piperidin-1-yl)-
xanthine (compare WO 2005/085246, example 1(83)):

O

N\ N N//
OO
N o~ >N~ N
. | NH,
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A dosage range of the partner drug netformn is

usually from 100 ng to 500 ng or 200 ng to 850 ng (1-3
wo powed2@4zlay), or from 300 ng to 1000 ng once PCT/ERZ00B053978

a day. The unit dosage strengths of the netformn

hydrochl oride for use in the present invention may be

from 100 ng to 2000 ng or from 250 ng to 2000 ng,

preferably from 250 ng to 10 ng. Particul ar dosage

hs. b -
The%sﬁ‘% bﬁE?‘# 'BE'H@%W??F'%@?H“&S%O%?O”‘T% %Z %W. ‘%’?‘ff’ég 3 bPB%: ibitors, as
theysiorr&mm dxzeptionaepdtenaey andry ldn gddstioy eﬂegtmelprfmniple blairmacological
U . N 0
prorp e g AT RRL S i Do e P o b Cimexpectod
thergiieudio gtivemtafesnae iirh prore metiyg drhea f[toobingde Wimrothefrqm:apnamj'ticm active
eutica

[ fixed . '
suogiiels MRpEegaiong diRReeli hRBRRRLAREREMERY. 550 and

1000 ng of matform' n hydrochl ori de. A dosage of the
A B yiBirgf D £ Rt A8 et Agutoapd AR S lyehigr B
embddmwnit Al afittssimvantiangs Us[(ﬂaﬂnbmyfqmmnzzﬂn-ﬁg/mtetmm megthgt-74B-butyn-1-

yh)- 8- -Cg?ggm? o gﬁerff’ogrr] ag{f}yﬁalnﬁn dos%ﬁ% %_gly heefzt%atg tsré“?her%?f(g/hlcp is also

knm&ﬁ)asrﬁl 0%%%). a day The anount of the DPP-4 inhibitor and
of the partner drug in the pharmaceutical conposition
according to this invention correspond to the

Regaeiggebe isee)ruﬂcesntgeiimernQembaﬁmpan) pederne BPREehbibitors Bor selected

frometﬁ? 4OUIF?ECtOHSIEP rﬁ/‘:@egéh;o I, saxaéﬁp)){)r? achIj (a)lrc])gf:&np nds%elr pharmaceutically

acceptatlg Baﬂtshyl ]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-am no-
pi peri di n-1-y|)-xanthi ne in an amount of 0.5 ng to 10

mg (nanely 0.5 ng, 1 ng, 2.5 ng, 5 ng or 10 ng) and of
Unlase tofr@nwisa nbiedr acdokding thethisrinvaemtiam isnto befurddstomgl that the définitions

of thg%&g)v? | Ce% F%%géll Wgﬁ){qgrg ssdd%o7Sorfgeé%herlﬁgatrrﬁgggutlggl}yacceptable salts as
well &s hiydratast kxylhtqwiamhpdymmpmq'fbbnnmmbpdo} -\/Srtmmasbyd:t -fo salts, hydrates and
polywé){'%ﬁcd%rr% h&[%%fhp%tl(gjf (r%a q,ncg és m§d$ Eoethose w%.cM a}e re‘?‘erreoJ to

hereinabove and hereinbelow.

With respect to embodiment A, the methods of synthesis for the DPP-4 inhibitors according
to embodiment A of this invention are known to the skilled person. Advantageously, the DPP-
4 inhibitors according to embodiment A of this invention can be prepared using synthetic
methods as described in the literature. Thus, for example, purine derivatives of formula (1)
can be obtained as described in WO 2002/068420, WO 2004/018468, WO 2005/085246,
WO 2006/029769 or WO 2006/048427, the disclosures of which are incorporated herein.
Purine derivatives of formula (ll) can be obtained as described, for example, in WO
2004/050658 or WO 2005/110999, the disclosures of which are incorporated herein.

Purine derivatives of formula (lll) can be obtained as described, for example, in WO
2006/068163, WO 2007/071738 or WO 2008/017670, the disclosures of which are
incorporated herein. The preparation of those DPP-4 inhibitors, which are specifically
mentioned hereinabove, is disclosed in the publications mentioned in connection therewith.

Polymorphous crystal modifications and formulations of particular DPP-4 inhibitors are
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fi xed dose conbi nations of the present invention are
the following: ( 1) 2.5 ng of

wd2¢qop421ve3 hyl - qui nazol i n- 2-yl ) et hyl ] - 3- net hyl PGFER2002053978
yn-1-yl)-8-(3-(R)-am nopi peridin- 1-yl)-xanthine free
base, and 500 ng netformn hydrochl oride; (2) 2.5 ng
of
1-[ (4- et hyl - qui nazol i n- 2- yI rrethyl] 3-met hyl - 7- ( 2- but

csolfBedin QL2 AT WA RhORYAHR ebod ko UeBay S Brwhicn

are intorporated herein in their entireties.
1-[ (4- met hyl - qui nazol i n-2-yl ) net hyl ] -3-met hyl - 7- (2- but
yn-1-yl)-8-(3-(R)-am nopi peridin- 1-yl)-xanthine free
Withbaspsct anefnﬁzﬁkﬂmen’lﬁ neé hrethmds dﬁy;yi'ltbe:dilé for ithebeDPHanhibitors of
rticular fixed 58 GO ans of, Bl
emoR3inest B 16 gpoo e 1T B8 SFRMMBHERES 2ty o Al Srgnte
docmner&s,qxarlionﬂamlg |rdmobgcltad idreinpat i ent, in part| cul ar
twice daily. In a preferred aspect of the present

i nvention, the present invention is directed to a
Witrp’eapem&emeifimlemtmdiumit {enavodiresek)i thleldpsage gphbllysehuikd of the
form. parti rl C
DPFQ%TZ‘?OE%% tlro(%%]d‘ﬁ % n)(bn Irhgr}qor\gvpmeq %@Fﬁ ﬁ?r? %Pa[ll\'(] is 0.5 mgto
100 g’rg)ppeferablglm inlggo 60 mg or0.5 mg to 10 mg, more preferably 2.5 mg to 10 mg or

h
1 mg 09 g o2t sy g o) Pt i a5 Ll ok Pt
quinbadlie;2- yl)rhelhg] Bpethyl- 7S(8)¢agyn PYi)8-@rR)-ambgl-pipéridin-1-yl)-xanthine
one or

Wherrmr%tgm?nrls grl?fjthaq[y |%B| o go 0 mg 'jzg flen?gerngayf Rref%rablmﬁrﬁmg to 10 mg

ica x0|p en
or1d@tor5 ring@ehpatannper/kiqyartl cuI arly preferred DPP-4
i nhibitor to be enphasized within the nmeaning of this
i nvention is
A dobafé ibrmairhgérem vithazblarma@uiicd menpysilierBeomeprivjig & DPP-binhibitor

men¥?ned h(%f{ge |rz gﬁ@S& E?ﬁn?ﬂ]cggta& ﬁ%%&@%eﬁh%rﬁaigélr %;a)éﬁq%tggl? rr1a|er}ge of 0.1-
100 has irbeseticulardngl ta ‘rmnfngLTlarsg pam'tintdari d;osagé etrerhglles afs 1-[(4-methyl-
qU|nTZ(fah(12é-¥£r{1%g}/l?-gen%g 2 bDugy yfy (%)(P?a?mr?e? R(f/rldln] (yé) )@u%hme are
0.5 r??e’gmggﬂ)’s rBg, (53mgla)1d ‘Iﬁm_lg‘l(A mowévrnhnmarhnyld))sa{mtmngm of 1-[(4-
et g5 X4l g e B E N B SRR B -
xanthmeéorpmlessn nhégiiedatose mombintidr( ghamiabgdtrcqmdmmltlons of the

present invention is 2.5 mg.

With respect to the second embodiment (embodiment B), the doses of DPP-4 inhibitors
mentioned herein in embodiment B to be administered to mammals, for example human
beings, of, for example, approximately 70 kg body weight, may be generally from about 0.5
mg to about 350 mg, for example from about 10 mg to about 250 mg, preferably 20-200 mg,
more preferably 20-100 mg, of the active moiety per person per day, or from about 0.5 mg to
about 20 mg, preferably 2.5-10 mg, per person per day, divided preferably into 1 to 4 single
doses which may, for example, be of the same size. Single dosage strengths comprise, for
example, 2.5, 5, 10, 25, 40, 50, 75, 100, 150 and 200 mg of the DPP-4 inhibitor active

moiety.



10

15

20

25

30

2-yl)methyl ]-3-nmethyl -7-(2-butyn-1

-yl )-8-(3-(R)-am no-pi peridin-1 -yl)-xanthine free
whame/1zPiicti vel y. The effect seens to be concCRCIL/ERL00DO53978

dependent. Thus, L-arginine may act as stabilizing and

buffering agent in the fornmulation. In a nore

preferred aspect of the presesnt invention, the present

[ nventi on is directed to a pharmaceutical comnposition

A do( gg gﬁ%n%h%ﬁipt%?ﬁf‘l H]%qugaggqgf atﬁf.sfugﬂéﬂy t%?v(/etze;ncég éar{(J é(OOamg of the
actlv]e-rﬁ()lét-ylrmtrhgdmrqelmdmizddsemf Ritagliptireis MYD mPBeatatldgd fof - tI@e’Zad:Ilwe moiety
-1- 18- ((3- (R),-.am no-.pi di
creqfrsk Fyordist Bt WaBr LR e R R SbAS oY ol ffsgenarate
(actias ehobaty) ave 25135503 7pht0yd6eand ead nex €adicelat snit sesalye atrengths of
stadfipfh S Ao OB en Ry T Dhrme’ PiUE EER EBaH aategotr
phosphatenmadeoHyyirate topthie Sitagiptio fribe bemamyydraieus wedtiméhe pharmaceutical
e BROBTEHEIS 5 b B G163, B 2 S cpucve
Adjusted(dbsageshyfl 25caridrifzrag isitaqiptin )armlsleylIfd)r-p&{imﬂshwﬂh-renzﬁlklhnm.
yn-1-yl)-8-(3-(R)-am nopi peridin- 1-yl)-xanthine free

base, 500 ng netform n hydrochloride, and from1.0 ny
A ddsagd Pangerof tHe- DIPI@-Mnhtmbltc(rSIpmghbhmllleyaIIy Hetween 0 Sndry5mg daily, in

varig?ydeth ap S R s 2R 220 B0 MR #1729 2ns. gy 59203 1o oaiy
Particnlat exarhple8 of &ily Ryal aiasarglmrpéﬁl, 80, r8~5 45,40) 5% a6, BDNEOf oreld0 mg. In
a m$r§sp§nfu%0ﬁg;§a{;?§$égﬁ%lm argj reﬂlop ({ja)ghﬁt?rggr?% Wefn?SCr%r%glrSO mg or
bet\/\?eﬂ]ﬁ? amt1|l$0angllmanﬁher r@@be @artcuhay aebect the daily ?dn;lnlstzration of

oL - = qQul Raz -7-(2-
\/lllda;.;Hét%_|§;§§_0é¥t)%?rkgR?B%%P%llcsg%ﬁ/ f)tﬁ‘% tYVf]mgFrjegg %ﬁ){ R%éufrruggé three
tlmebasmy ﬂJ@CﬁDabfg one bf vontinmeshy dayo Gaktaulad d psaprcstfengiims Bré50rghg or 100

m @ éﬁ“ L-arginine (specifically 1.0 ng, 2.5 ng or
9% arglnlne) In a further aspect of the present
i nvention, the present i nvention provides methods of
fact uri

Met{éleud%u%uallggggn in SE eﬁ,gla gtsfjm %Q/tezfr?ﬁ {oaédoﬁ mg, particularly from

500 mg to 2000 mg up to 2500 mg per day using various dosage regimens.

A dosage range of the partner drug metformin is usually from 100 mg to 500 mg or 200 mg to
850 mg (1-3 times a day), or from 300 mg to 1000 mg once or twice a day.

The unit dosage strengths of the metformin hydrochloride for use in the present invention
may be from 100 mg to 2000 mg or from 250 mg to 2000 mg, preferably from 250 mg to
1000 mg. Particular dosage strengths may be 250, 500, 625, 750, 850 and 1000 mg of
metformin hydrochloride. These unit dosage strengths of metformin hydrochloride represent
the dosage strengths approved in the US for marketing to treat type 2 diabetes. More
particular unit dosage strengths of metformin hydrochloride for incorporation into the fixed
dose combination pharmaceutical compositions of the present invention are 500, 850 and

1000 mg of metformin hydrochloride.

A dosage of the partner drug pioglitazone is usually 1-10 mg, 15 mg, 30 mg, or 45 mg once a

day.
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such as e.g. by using nmethods known to one skilled in

the art and/or in a manner as described herein, for
we@x@optws3 hey may be obtai ned by processes conpei/BP10g9/053978

using (e.g. mxing, conbining, blending and/or

conposi ng) the conponents and/or ingredients, or

prem xtures thereof, nenti o_npgl_her ei nbefore and

herei nafter, as well as the present invention further

A o bFER eMRRATLS P ennet TR AT Po diRooRto BRATER o o0

mg dytdaynabl e from t he conponents, ingredients,
pre-m xtures and/or m xtures nentioned herei nbefore
and hereinafter. In a further aspect of the present
A ddsegent theparthéredrpg ewerdstdtinveasuatin fromolvinges 46 mg or 10 mg to 80 mg
onc% gr maceuti cal conposition, formulation, blend or
3 3 e formof this invention which is substantlally
free of or only marginally conprises inpurities and/or

radat, roduct.s: that nmeans, for. exanpl e, that o
Thetafj%)g MS ﬁia%gfb I’nEEngd ﬁﬁ?jf)argqe&q%gogg ?rbeoggzg(’;fj%%é;czmposmon
accardia ia ne espmn respgEltfivedosdgeudn pwovide

n abou 20/ er ess. than abo 19% : ,
hereﬁg’regor%r e‘%reeﬁ‘%'BP;? Feba %QH &ESTYH‘F’??%C"S‘\Pé'ﬁe%i{[%"m%thy"q“'”azo"”'
2- yI){ﬂTe&fﬁ}élF:?&bieWy_l t@é{%—btﬂygm yﬂbgl(m (R)- a%fmogplmlxdlnl-hﬂll)dwtamtbmle iman amount of

otal i ri ra rodu 0
05 {8 1§ ke M ekl e g iR 5 G T Ol Rt
hydrdelnlonide in\ea apfioutnt ef Iﬁ(bnag hxa$@0(1 yp én 4Dty Q50,rﬁﬁ]0b62@r750T$fé) or 1000
mg)content and/ or degradation can be determ ned by

wel | - known anal yti cal nethods, for exanple using HPLC
methods. In this context, in a further aspect of the

Spe§ ??%g{)?lmgsggc%fIdggﬁgﬁq%ng{hﬁsfgn‘{ gh ?WI alngn g\r% der%ethyI]-&methyl-
7- (Zgjutympl ylp)ar(8+(Rwamlrioyplperfdlree-ypmarrm“ye adi metfgmoulpydradhloride in the
i vative obt ai nabl e by

e e, AT ofne Plesenb R iiEh /s ool G (e

(1) 2% mger 1Mf{3(n@)@|=6l)mm0“b52 \o pnetiaytp3-heth o - (@foutyhe1 WFBﬂ@(R)-amiHO-
. qr. eld t r oup age

pipefi BByt Tetbbrd Al eBrran B m PP Renie o

(2) Motglt:-ﬂ’l [(Ajn'qeﬁs/éqlmﬁazdhné yl)mmllnw] Hmeittyyl V{(Z{H)et)yal-‘b;d) -8+{8-(R)-amino-

v B EHBh 0258k Al BT R BuP | oByfgronol

(3) 5 aly df|1t-[y4 rrieﬁtyﬁqmsszollﬁm—yibméthyl}yﬁ methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-

piperidin-1-yl)-xanthine free base, and 1000 mg metformin hydrochloride.

The particular fixed dose combinations of Bl 1356 and metformin of the present invention

may be administered once or twice daily to the patient, in particular twice daily.

In a preferred aspect of the present invention, the present invention is directed to a
pharmaceutical composition (especially an oral solid dosage form, particularly a tablet)
comprising or obtainable from

a DPP-4 inhibitor selected from the group consisting of
1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-(3-(R)-amino-piperidin-1-yl)-
xanthine free base, vildagliptin, saxagliptin and alogliptin,

metformin hydrochloride,

L-arginine,
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di sintegration, content uniformty and the |ike) and,

in a preferred enbodi nent, w thout disturbing the
w@edogitzeaks di ssol uti on profiles of each nono t abtBEP1009/053978

case of desired proof of bioequivalence with mnimzed

risk of failure.Designing of the dosage formis an

i nportant matter not only to,eptimze the tablet size

and dissolution profiles but also to mnimze the

ana BB Rl BB SR04 R ofgBLanaR

di ssolution profiles of the DPP-4 inhibitor or a
A oBRELA oo PRE BELTEL 63 OB RARES0D B o s ventor
is 1-[(Agnedbylepninazolgezlybmdthy i8imethys(2etmdire myt - (3aii)-agom o-diperidin-1-

- GhlR EREEE LT R o F8PTe useru Tor

stabilization of certain DPP-4 inhibitors of this

nvention. buf f eri agent. .li ke L-arginine need to
i o603k o o b B b i BB O LGEHPLEL SRgTERE ddent ror FoC
comtingtiadat i afn, hgdvenatylHguinaeglinERyljreetbgll-amyethy-7ri2riutyre &-yl)-8-(3-(R)-
i ERA e SO0 BEERUBE L EEH ERbL B monin storag
accalératedl ashditinongpL@frgihies iDable he sgimesd ddgyadsHtion lvé 1EE@PN4thyl-quinazolin-

i nhibitor. o artner, dr Thus, .it. h een, foun
2t el 2 R B s e R B DR A e T base
effedtively. The effectoseearsetof bé wpoaeatratiort depeztdent. flihusy C-aedining may act as
stabli2hg PSR Ao PURLARRAGE! cul arly DPP-4 i nhi bi tor

dru8 I aal?]ggo |'Im%oat|r?g on tabl et cores
contai ning the partner drug), nono-layer tablets,

o P e AP B Y B R 0668 o o
phanvackuRRPedmpoilidni (espectatly @ oralshiicctosdgs dgen, pertinslady e tablet)
Comgcl)sold npasger)?s to achi eve the goal under consideration

FegR g e 63% maceutical profiles and characteristics
1-[(4ofethy DRIA dzolini2ibimetiny et chethyp ar -batyndi-yly843-€R)-arBmbebiperidin-1-yl)-

osage far been found to be applicable to the
Xantgﬁeq%grb@ﬁ?gli {ob?%?’ei t her keeping the original

metfdirrsia dlydtacblorige,of i | es of each nono tabl et or adjusting
Hﬂ% profiles to desired levels, e.g. including
g'&hded rel ease characteristi cs, and a reasonable
and badbemoss gfermAcéutisalosdcipiamit) sliety as e igathlos¢ dedcribhd erein.

i nvention conprises a DPP-4 inhibitor, nmetformn

L-ar

Typical pharmaceutical compositions according to this invention comprise or are made by
comprising combining any one of the following amounts (1), (2) or (3) of active ingredients
and L-arginine:

(1) 2.5 mg of 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-
piperidin-1-yl)-xanthine free base, 500 mg metformin hydrochloride, and from 1.0 mgto 12.5
mg L-arginine (specifically 1.0 mg, 2.5 mg or 12.5 mg L-arginine);

(2) 2.5 mg of 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-
piperidin-1-yl)-xanthine free base, 850 mg metformin hydrochloride, and from 1.0 mgto 21.2
mg L-arginine (specifically 1.0 mg, 2.5 mg or 21.2 mg L-arginine);

(3) 2.5 mg of 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-
piperidin-1-yl)-xanthine free base, 1000 mg metformin hydrochloride, and from 1.0 mg to

25.0 mg L-arginine (specifically 1.0 mg, 2.5 mg or 25 mg L-arginine).
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hydrochl ori de, L-arginine, one or nore fillers (such
as e.g. corn starch), one or nore binders (such as
we@2@9/1zopdvi done), one or nore glidants (such BST/EPZP9/053978
col I oi dal anhydrous silica) and one or nore |ubricants
(such as e.g. magnesium stearate). In a preferred
enbodi ment of the present inyention, the present
invention is directed to an oral solid pharmaceutica
conposition, preferably a tablet, particularly a
nono-| ayer tablet conprising or nade from
In a urfhed asmtchyl they prasaatihventian ythe pedseyd ihvehtior phyides-ni&hbdit of

maniﬁgq_ gué%lﬁ%?ﬁ’j)&j‘?( IR tlgén%gornﬁjlﬁlo% Ieemjsa%y([géﬁgeaf?)rr%s @fethls invention,
suchnag e. lgew asing me(rmdstknmmh & e shiiteldom merarhardf/@oh konarder as
descofp pefhi, o iERHPYs Boy Fov ol Bedir iy Callfisine i (.0
mixipg rdohidiray, lblending am/arso@pbsihg ehs c()repgaerrt@anﬁlsmagreb)ants or pre-
it orp B Db GTePeh Bt R 45 BEFalha Pi<Rgpgvention
further provides Icuimposmnssfo(rmu@nommgrwds undtmagalf@’rre;)qbtaasame by these
metfiE TPl PR 1d AR P s PRl el Brepmicures
and/momtmieasrtenﬂotze&iImrélebqoremm)dreneftegl ycol ), o’ne or nore

pi gnents (e.g. titaniumdioxide, iron oxide red and/or

iron oxide yellow) and/or one or nore glidants (e.dg.
In afLche) asdécheﬁthe@resbnﬁavmﬂianxtbe preggeat inedsltieh padviddsiaspharmaceutical

si an

invent i.on rise bI et} conpr.e of .
compRA RRERPRrA e Iody s PR ERT s &bty roo o
or oy mdnganélfyl avalprises empi(rliqaes amxtimrdhgr@jatlon phidsicisnthahtnieems, for

exaift, W3 B B85S, R RER, U o[ R3HEe K dRGuie apffese. o
abowe@"/g roalabd)lat<136/n)or leEs dimeun MUaﬁ%opmfergbly tess i abroueht, otore
pref?rﬁxgly esss etﬁ%r} det <’7(1 gt Se)veﬁ :Sr?ol?% R?etf%rgglgg %ﬁc’ aetgcfuq Ié)??ﬁ ﬁfi %rggndividual
or tocbeil |mhwrﬂy ond@gmadamn axr@judt(s)cby tbtad]lwlegght/vaycm{as ngaNmoetin and/or N-

ul aty | on

cont ol Sl B PRERER PERPEr R e BAMBH 2log Peprpoatio

can bedeterrained by well- known analytical methods, for example using HPLC methods.

In this context, in a further aspect of the present invention, the present invention provides
derivatives of a DPP-4 inhibitor having an amino group, particularly a free primary amino
group, as mentioned herein, said derivatives being obtainable by acetylation of the amino
group (e.g. to yield the group -NHC(O)CHs;) or by carbamoylation of the amino group (e.g. to
yield the group -NHC(O)NH,).

Dosage forms for the FDC formulations of this invention:

Another purpose of this invention is to develop the FDC formulations of this invention with a
reasonable tablet size, with good tablet properties (e.g. stability, hardness, friability,
disintegration, content uniformity and the like) and, in a preferred embodiment, without
disturbing the original dissolution profiles of each mono tablet in case of desired proof of

bioequivalence with minimized risk of failure.
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conposition conprises i.) conmbining (e.g. dissolving

or dispersing) L-arginine, a binder (e.g. copovi done)
w@ea9/1opei onal |y, the DPP-4 inhibitor (e.g. BlIPABBEE009/053978

a solvent or mxture of solvents such as purified

wat er at anbi ent tenperature to produce a granul ation

liquid; ii.) blending netforgn HC, a filler (e.g.

corn starch) and, optionally, the DPP-4 inhibitor

e.q. Bl 1356 n a suitable nmxer (e.
Desiyfi it Tho, 5520k ity B i3l Mhlei el 8pita Cplin R blet size and
dissblnﬂti)rbbtaﬁres(lmtgalstho iridGm)zenthy doeoum aif udaddizigt gent beddase the pH
rapul ati .0obt ai n ind.).,or .in
charfie? Y BsoRha; o WirtenREtRE el farieph 4 clsBqlih, Pl & the oPP-4
inhiditoe ogreapalritrairl arog | Tiogisdleatiah of trabdesm‘gel forrhhie (mpendmg on the dose
Qi spray t.he ranulat
stergfhs opra A 6T Ry THETR R Uoes (87 A herenidf oo state
cha@cmnﬁkator preferably under dry condition; iv.)
drying the granul ate, e.g. at about 70 C inlet air

tenperature until the desired |loss on drying value in
A cd)rh/enti(a‘rayexppfoaﬂ:h 4i.86 pteysaiat aepadtiony. haylalotiivpi usgful Her stabilization of
ert%n Eﬁﬁg 25 E}ﬂ#ogﬁt §f tF 8f|n6angg}?.lo£ 5_)8 rsrﬁ%e%geﬂ?hl{ﬁhlre%gﬂgnﬁ%g P%’](Léoe be added
into meemedulgn@mtdra;qumBsin@rdeg@dahﬂw hsweverdt giaydmnmeo(eesagy to minimize
th o dr QUB Skl 1-53) dsiv
e %mourj Q 3d?rﬁ|n| ?Cé‘PS%F?/ all elr\mleeah?ra%tfan%tgﬁtglv(e a nega Ve impact on the
dissotatjoresriofiles st th&rmtal)ty bithe P Ry4 &nhibitat er 4 partddr rdaig
bl ending for exanple in the free-fall bl ender.

Preferentially, a nono-layer tablet according to this
Thus, iexstbieen f@.mdrihéamlﬁalde dbsa@b‘bahmﬁ)bltre F DO forenuiatiohsl pthis invention

are fﬁ%npgtg(tggle?sf (¥| (%}lng fiS] hoergéj Hﬁm\é\n g&h partgc%lag'l F)P(-Z'r inl')ibitor drug
Ioadmgﬁ)yrfglm@:batlng on tablet cores contalnmg the partner drug) mono layer tablets, bi-
- hut

layef Wk)%t? Itr ag}ér téugll('e'z% rﬁ%sp?% e?% ﬁatél zf] %/I:% tﬂ%t St %t?l%t og%)}@g eye tablet
with 4 wﬁﬂﬂtorrgorﬂm melnrrjnsdgpdom&hdarergodé measdres 20 Schiigve the goal

L-arginine: ,
“”def-c["{‘g@ﬁ%‘ﬂﬂ@P{(g‘%?"ﬁ%?o? aCE“ 58] Reefiies 29 shargeiRyptios.of 3.9t
inhilyior drdy & paBrér3ir(dYseim nopi peri di n-
Said dosage forms have been found to be applicable to the FDC formulations either keeping
the original dissolution profiles of each mono tablet or adjusting the profiles to desired levels,

e.g. including extended release characteristics, and a reasonable tablet size.

A typical mono-layer tablet of this invention comprises a DPP-4 inhibitor, metformin
hydrochloride, L-arginine, one or more fillers (such as e.g. corn starch), one or more binders
(such as e.g. copovidone), one or more glidants (such as e.g. colloidal anhydrous silica) and

one or more lubricants (such as e.g. magnesium stearate).

In a preferred embodiment of the present invention, the present invention is directed to an
oral solid pharmaceutical composition, preferably a tablet, particularly a mono-layer tablet
comprising or made from
1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-(3-(R)-amino-piperidin-1-yl)-

xanthine (also known as Bl 1356, e.g. in an amount of 2.5 mg),
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1-yl)-xanthine free base, 850 ng netformn

hydrochloride, and 2 1.2 ng L-arginine; (3) 2.5 ng of
wd2¢qop421ve3 hyl - qui nazol i n- 2-yl ) et hyl ] - 3- net hyl PGFER2002053978

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

base, 1000 ng netform n hydrochl oride, and 25 ng

L-arginine. Atypical bi-layes_tablet of this

i nvention conprises a DPP-4 1nhibitor portion

oGRS ERSarBy ot S, 57 ey 8o e ™850 mg or

100($tr~@r)ch and corn starch), one or nore binders (such as
copovi done) and one or nore lubricants (such as
’magnesi um stearate), and a nmetformn HCl portion
and ooerpr mrmmmbﬁanmmmmahrﬂm badiculddy oogmer moranfillees (e.g. corn starch),
one starc 3 ?
Bl ot Enp&R IR oaBordvBon EX ik iR divaa e seipiss! anyarous siica)
and/gk oudanrtrsou(eﬂukn’rcaa&; (e.ggmagotdiondsdaratajjydr ous silica) and
as W ﬂe % tlrmgﬁ i? nt g C#)SU% masc’)n I @ altj
ST E8r At &) pf e PRl [IPTIEIngonF U Bere MR ERTne 28RUF (e
hyprometibses, onamntuorerplacsﬂumrssseg m‘opylsne)glymlhabé er fooapigments (e.g.
tltan?ni( Ejll('I)XIgﬁﬁl‘oogng((%) reg fangké){ ror ﬂ% P/%IE)V\Q ,?PQ%;E\R dg Era %?";e gla“dﬁ\gts (e.g.
talc)( 1 2.5 ng of
1-[ (4 nmet hyl - qui nazol i n-2-yl ) met hyl ] - 3- net hyl - 7- ( 2- but
yn-1-yl)-8-(3-(R)-am nopi peridin- 1-yl)-xanthine free
A mbthseé of Habufagturied b tabietrof l‘lysjmmerirtloordodfp,rlsemmb@ttﬁlgr(g g. compression)

of ol B A RIPR e dtn HaTal el ey Goemyis s ting)epc(s) apggraing o
this ipwerdtiopl mayBe¢ BrepRjedaryl methbeewelttkmowriltoydne-skitiad i the aftr(eg. high
sheq_r%gq?gran%%tlo ()gﬁltjlg%rgg]ﬁgang%/a%og)c 'Eﬂré" | dseacc%noqng tothggnventlon as well
as ditdfl§ 4f grahtigliorgurooesses (incl@dipg JhoirtdepbiateSstaps )Hol the plepakation of
orarkfBs Sy eniass PERPRE K Bl Prartalk i L3R NRTglees.
L-argi ni ne. A t ypl cal press-coated tablet
An |I£u ?rg!ljl\{e %ﬁnlg%tr%rpfrg(éesss forgb%pf etLoBIOkP ran@lgfé)or’ygpyn%ﬁhe mono-layer
compomnmnenmmymasDPP 4 inhibitor, L-arginine, one or nore
i. )ccg L Im%r ?%Ig%(sj(ﬁjc%orl\ﬁr? 5t ﬁ% rswﬁ@ arfg?nlml% b?b|eﬁgée%32|0?)§\%g%nea} and,
optlcarlagy tb@D@ﬂ-@mh@)to:a(recg (Bme?:ﬁﬂ) imarselveotorintatotesof(selvehtsasich as
punf?ed%atgragtn%icb (—L}Jnmtgmsgra Ure Qd produce a granulation liquid;

ii.) blending metformin HCI, a filler (e.g. corn starch) and, optionally, the DPP-4 inhibitor (e.g.

L- ar%m e

Bl 1356) in a suitable mixer (e.g. fluid-bed granulator) to produce a pre-mix;

wherein the DPP-4 inhibitor (e.g. Bl 1356) may be included either in the granulation liquid
obtained in i.) or in the pre-mix obtained in ii.), preferably Bl 1356 is dispersed in the
granulation liquid and is absent in the pre-mix;

iii.) spraying the granulation-liquid into the pre-mix and granulating the mixture for example in
a fluid-bed granulator, preferably under dry condition;

iv.) drying the granulate, e.g. at about 70° C inlet air temperature until the desired loss on
drying value in the range of 1-2 % is obtained;

v.) delumping the dried granulate for example by sieving through a sieve with a mesh size of
0.5t0 1.0 mm;
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and a netformn HCl portion conprising netformn
hydr ochl ori de, one or nore fillers (such as e.g. corn

W@ e@pakipss one or nore binders (such as e.g. PCT/EP2009/053978
copovi done), one or nore glidants (such as e.g.
col I oi dal anhydrous silica) and one or nore |ubricants
(such as e.g. magnesi um steasate). Preferentially, a
press coat ed tablet (tablet-ln tablet or bull's eye

accardin s i nvention ses, ar

vi) GG D RESRD Gt abdpEraraE Iy P (€.5 Sy fbelclnyarous
silicd)oh bewitaige alwpdats ( 1 ) , (2) or (3) of active
aln red| : 1 2. f ,
vit) S0S0G Bielth O 2t BEF TS, moadsyf 5B et e grapuaip or el
blending Terydxprtid 8-t reaxfallrdgideer i di n- 1-yl)-xanthine free

base, 500 ng netform n hydrochloride, and 1.0 ny

L-arginine; (2) 2.5 ng of
Preférein(idibyire thioplo-layer nattetl dcoer@ingl td thes myehtidd-coetdniges @r i dbtairtable from

a m%@ge cé’r‘g%r& q%g (R qm%n%ﬁé\@ﬁééﬁiogp (]](Q’ (%? o&@tcgl %veflﬁgredlents and
L-arginmegi ni ne; I(3) 2.5 ng of )
[ (4- -
) 5 g TG e R ARt e by S Rk S i amino-
pipebidis€l - yl)l:ﬁeﬁ)ﬂhlngfmfeibésne 800 nigy sheticrinio hydrechlanivte, 2nd 18 mg L-arginine;
(2)2-?1 Q%fq o[?fm(e@}y Lglln%zaclllﬂ,fgwl gﬁﬁ;ﬁﬁ%&rﬁi ﬁ% b{JPP X} f}l) H34R-amino-
plpehalylélr yIRrgariilyiné Ifrbmbeeat%ﬁgng oetfohmig hydradnlmg)e, aﬁ(_j 2hi2sng L-arginine;
(3)2 ‘égﬁf' ﬂ4 2t 8@ﬁ§zo H-;%l oemﬂn%ﬁ-aqethy‘?zgﬁbbﬁ%yr-@?-s-(s-(R)-amino-
plpeﬁdtheyI}axz(rﬂlumh fras base.1000my wetoratr) hydroehl@idenamnd25 mg L-arginine.
bi nders (such as e.g. copovidone), one or nore

glidants (such as e.g. colloidal anhydrous silica) and
A typina bi-fayeotablet uhhisdraudnﬂon( soroprises €. g. rragnesi um

ereln_sal s.seal - coat ed

= O SR poltBEEEBuRR) £ R (R ol e EOBbRTors (sven
as eegg Enmaniisl gnegesatidizgd skeypin amrbbérosta)rch)omm armomeribénders (such as e.g.

e suc e. 9. Rropylene e or
confyifti T o TGO TeRs e A R o ol perPn
andoxi de red and/or iron oxide yellow) and one or nore
am OII‘I‘(TjNanHé| pgo cg:nhcoarr?pr%r%'met%rr%ri' hydrochloride, one or more fillers (such as
e.g. corn starch), one or more binders (such as e.g. copovidone), one or more glidants (such
as e.g. colloidal anhydrous silica) and one or more lubricants (such as e.g. magnesium

stearate).

Preferentially, a bi-layer tablet according to this invention comprises or is obtainable from a
mixture comprising any one of the following amounts (1), (2) or (3) of active ingredients and
L-arginine:

(1) 2.5 mg of 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-
piperidin-1-yl)-xanthine free base, 500 mg metformin hydrochloride, and 2.5 mg L-arginine;
(2) 2.5 mg of 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-
piperidin-1-yl)-xanthine free base, 850 mg metformin hydrochloride, and 2.5 mg L-arginine;
(3) 2.5 mg of 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-

piperidin-1-yl)-xanthine free base, 1000 mg metformin hydrochloride, and 2.5 mg L-arginine.
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and a DPP-4 inhibitor |ayer conprising a DPP-4
inhibitor, L-arginine, one or nore fil mcoating agents
w@ sweh21@ss e. g. hypronel |l ose) and one or nore PCT/EP2009/053978
pl asticizers (such as e.g. propylene
glycol).Preferentially, a fil mcoated tabl et
(DPP4-i nhi bitor drug | oadi n_q%5 according to this
[ nventi on conprises or is obtainable froma mxture
rsn foIIon nts .(.1),. :
ARt ShantnBl Foder st niLs B BRRIR T ilbehjonscomerises
a DER-8 |ngb|thfr core portlon comprlsmg a DPP-4 inhibitor, L-arginine, one or more fillers
U|naol|n hyl ] -3-net hyl - 7- ( 2- but
(suc] 5 G g i i AT Core s B o Rl (suen
as etgasepoﬁﬁﬁneb‘r’gndmmé ormore lhyriaotshbueh akee.gamdgrizshinmgtearate),
andL-argi nine; (2) 2.5 ng of
1-[ (4-met hyl - qui nazol i n-2-yl ) net hyl ] -3-met hyl - 7- (2- but
a metforrhinyH CF @rii@r ¢dR)prisimgmogtfquein taidnechlorigie) eneaantrhd)reélllénse(euch as
e.g. Eg%%é?rﬁlﬁ)ﬁgrqg?%%%o%mﬁsg u%h%cs:hel gﬁ)rc'opc)ic(i“\hdonesj one or%re glidants (such
as el b()l&}idalkiahlyryd-rms sizapbndoe gt hoet IbylidanB- (setthyd e.g- fhagimsium
stea%aq -yl)-8-(3-(R)-am nopi peridin- 1-yl)-xanthine free
%e 1000 ng netform n hydrochloride, and 2.5 ng
L-argi nine. Preferably, these abovenentioned tablets

orr B30 W 2l B ST R WD 5Bl e o s
inveoiiat comgrises ocisrobtdisade t’norhld rmxtxmabomgnsmg;aamy érsuafithaollowing

e. d. ro Ios a t|C|zer such as e.g.
amoﬂP%é}Fg}eorgﬁy ;9\)6 Wﬁﬁg E an(jsu%rlgmanse e.g. titanium
(1) 2% mgicﬂe [(4- memyquudezohed 3&)mm§th7yl] -3+ rrmthyl}m(ﬁé)uw«a“-leB-(&-IQI@)-amino-

plpe?‘%ﬁl tﬁg r]ttg ﬁ%?r&e% 8¢ 5@8 rT%forrmel r% rgﬁhlgric} 6}01 1.0 mg L-arginine;
(2) 205 Bfgem‘eF[(4 aethy!- qu|ﬁaikﬁ;l|ndf—yl)rﬂrEﬂhbeii-methydﬂs(Z{b)thwnlﬁfbyl) -8- (3-(R)-amino-

pivefifERE s 188 Pah iR T 5o TR A aedptadieaerd 4 ogpo Laraiine:
(3) 215 pgdof 1-[(4- methyl qumazolln-2 yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-
th 2-
plpeﬁlnm}(lé%ﬂ nlﬁéﬁr]eﬁga%? 18&%%%?&?;[1')6@&&;%?%? rﬁ% rpéji)()brg%% 4arginine.
(Bl 1356) and netform n hydrochl ori de based on the
ter] upst ances a nts

A 8 TESSoiel i Pec Rl bRy SRR R GRS o
Iayetna@byefllm ddztiag ff(ﬁ‘)dElﬂg lbabing]} of this tivehti@ar cprmprises show

a mgi%rm H 4 Fcor pggt 8n Ici)rlnEJXswr]ge%%karmm %O(S)r%crqoﬁds oHé oPmore fillers (such
as e.g. corn starch), one or more binders (such as e.g. copovidone), one or more glidants
(such as e.g. colloidal anhydrous silica) and one or more lubricants (such as e.g. magnesium
stearate),

wherein said core portion is seal-coated with a film coat comprising one or more film-coating
agents (such as e.g. hypromellose), one or more plasticizers (such as e.g. propylene glycol),
one or more pigments (such as e.g. titanium dioxide, iron oxide red and/or iron oxide yellow)
and one or more glidants (such as e.g. talc);

and

a DPP-4 inhibitor layer comprising a DPP-4 inhibitor, L-arginine, one or more film-coating

agents (such as e.g. hypromellose) and one or more plasticizers (such as e.g. propylene

glycol).
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properties and good content uniformty (CU).

Mono- | ayer tablets can be manufactured using
waeeonwamdkdnal technol ogi es (including fluid-beRCT/EP2009/053978

granul ation for the DPP-4 inhibitor and nmetformn

hydrochl ori de, e.g. conprising adding the DPP-4

i nhi bitor as powder or as amg@gueous suspension in the

granulation liquid to the fluid bed granul ator). b)

PrefBregh;?al A ﬂ& ni?:l %ttﬁﬁ tq%yet#@%ﬁfrlljrihat?%ggajgnn?%(ﬂrﬁ)&%g%ﬂmg% thls |nvent|on

comprisysadrtis elstalaaulegmoda Bliktursi comayisingtaabloat of therfollweving amounts (1),
f t | bi-I t abl et

@ B BaePBh G I AR s T ayer tabl eting machine)

(1)) n@rcﬂSS[_(@mmtf@dq@ahﬁcﬁhéﬁﬂ)aﬁh;d}a’ﬁh%ﬂ-ﬁﬂﬂ%@n 1-yl)- 8'(3 (R)-amino-

pioell B Bl e BrE And oo o REP R P RkE S Laranne

(2) 25 B@aifUF[K43metr19r-emsaznhaiQe;d)nheilh)ylm-medeﬂt(@-bnmnuf AE-B{B-€”)-amino-

plperlglanlgy)ﬁx%n ﬁﬁ% :fl'g%%?%%@gﬁsnb(f%%g ?Tg hﬁfrgigrﬂorlo%y angagﬁmsi arglnlne

(3) 2 Bubigadf 1|-[(14—tnab1yequ|oazothn-29;|)‘mm‘thyi@mﬂtyl-@ﬂ%bupme‘&&l)—éd&t(l@}-amlno-
n

plperlgmr o}égﬁnntr*ﬂﬁe frge 83{@ 110@8 ﬁfsrmn% R}Z(Jqé% ?OJ 2.t5hrri1§’ L-arginine.
L-arginine in the fornul atl on and control the assay
pqrilon ver
Pre@libiniieR =halhyiated §51e3: whipgP bl iiScbeRE stuo-coated
tablets y ara firtver oberreiafeairwithna fi@ film eoeﬁD\thclﬁiB@mamias]aOﬁ]ﬁh coatlng agent
vant IS that

[t abl et ot\her, a
(sucl g5 SV B%Orrﬁeﬁn% I PiggY 7D R ok d’e%‘? ¥ﬁ°@x? l'i“f/‘”{sésu"h as
e.g. fifanium diexite erdnabdlcm rediané/or Aomoxidé yeltbw) raed sa—gildamte(sluch as e.g. talc).

Typlagg/ tﬁ 8 @gn’g |fIP ver C(S)?a}/ﬁ]lag/?%lg/rgéentta %b re?ergﬂla\\ﬁ? [ISfJA of the total

masstohthe déB(ﬁosBmhl s eye tabl et can be rranuf act ur ed |n a
one-step press-coating w thout separate core formation
(like in bi-layer tableting) being necessary. It is to

The hallomirigedostalga tforvst dﬁitheirfvenﬂmacﬁmge abpltehite thenZB Ot foonmulatod of 1-[(4-

eyl S-SRl Rl TR el
xanthine feda bdsed(B) 3656 and Imeﬂfotrallnl fetdr¢chlside rbelsed roadthe ahasacteristics of
oo b Bl hoda Pk i ERRRRE e BB o

core zone being conpletely surrounded
a) Mono-layer tablets
Mono-layer tablets with L-arginine show satisfactory stability results, good dissolution
properties and good content uniformity (CU). Mono-layer tablets can be manufactured using
conventional technologies (including fluid-bed granulation for the DPP-4 inhibitor and
metformin hydrochloride, e.g. comprising adding the DPP-4 inhibitor as powder or as an

agueous suspension in the granulation liquid to the fluid bed granulator).

b) Bi-layer tablets
Bi-layer tablets with L-arginine show promising stability results, good dissolution properties
and good CU. Bi-layer tablets can be manufactured using conventional bi-layer tableting

technologies (e.g. rotary bi-layer tableting machine).

¢) Press-coated tablets
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by the outer coat, one surface of the zone

corresponding to the inner core zone is exposed. d)
wao-pdoarzioat ed tabl ets (drug | ayering by fil m coptT/RERDDOS3978

drug | oadi ng) Coating of DPP-4 inhibitor drug

substance on the netformn HCl tablets shows

accept abl e di ssol ution resul$$_and pronmising stability

data L-argi ni ne needs to be added into filmcoating

Preﬁs o itdagkLetsoﬂéblopm—ta@gar%ﬂ a%ﬁb %oephor th’gﬁ %@Pst ?yoen{ablets) show

pronnlarhg siatplayt oesd d)tugn@ailﬁsotulloa_sPrdss+csatedvtebletsf camhée manufactured

using SBAHLDRE PGy SRS tebRBloB i s e iio 1,8 &3 ghlpt prgss to obtain
tablet+icHetlatt ordet esthernedriventiorsal rpemsmtgr ’M)I abtarmabgrlts cye fhblet. As an

advqiiadhe gt B AnBreSeh s Gt BEmIRPEF A ThabUIaN kepfeinige dp tgdormulation
and aonselathe cazaty ragd QU wi-the &M ishibijor qatricnédery small amount of drug

I d d
oocP4E s BRLADEL TS BE ABP A SHahS PRI, 56 58163 %0 ans 100
mg/@abledr Anehhedtadgarm;emrtgabléd éhmhe]ltnb- arfdometforarin II-EiI- portion can be
. e P
dosifEed BRI A6 TR 1enphEl Sees Ao filedp SosssBlBHR0EL pamed burs
eye ltaﬂbdztetrsay tiexa enldeldsar dad)ﬁgsepdtmﬁlfakly foir i- taabd ebkets avdiefliasdbther FDC.
contr

Bull’ ﬁeay]ggtlaﬁ%ep% (bhe of gn%fa CtH ds in e% ONgrs geaoS greﬁgtcpgf?nr% without separate core

formaéibn dike in BiHayer tabeting) beleghecefssenytl on further rel ates
to a tablet which conprises a filmcoat |ayer
conprising the DPP-4 inhibitor, a filmform ng agent
Itis {oebegnotby frad withih diseeineasiph @Smiis:ih\zemtio@ ¢hegskillpdgeydoarie aware about

i obt bl .
Whangrrp‘?eir%Wﬁg%lfsﬁ)hrage ls)gﬂggy%eatqq &s |r2r,?snlt dﬁq E%/the skilled
persbDRRhié talplbi (Ialst)defeb}zd to amnm takje’a@‘ ajdmy:lswbafnbohem‘ afi an outer coat
resent nv nt on relates to a
and 80|lrd1%r g?rﬁga in, W rbllna teead2c8 trég(mn%rdc Ol Fj& t&%rég ﬁ%m? 8{erx %urrounded
by tHeadnltert coatrome sarfsmd)f tb@adne eorfdshomdimgto thayreier camaohs isnexposed.
the DPP-4 inhibitor, and, optionally, an over-coat;
e.g. each as described herein, as well as to such a
d) Fﬂ?ﬁ)@oambltmlemdegHgyeang)by)ﬁlassoamgmri ctrU@lgpadlmg) fol |l ow ng
e ed ting,Q amet ormn ta
Coaﬁ%gf DEE 43 |b|tgpa,ru q%ﬁ)ﬁ{ag ?n%eﬂidhrpl@oafl tﬁxél%an%pows acceptable
dissolpticbroneahlis aneprondsinig stgbilite dgta E%@nmbwedwdbaMded into film-coating
ol bed, _her ei Ph eutlca
for sgg)igz |or} %\rs a#vamagg%rn{ﬁé a{pproracpT e%se[% gﬁgfetﬁ ﬁg&ra’?’e DPP-4 inhibitor
portldn8|$tolajpar¢rrer drug portion as it is, even if the dosage form is a modified/controlled
release formulation. Within the film-coating process coating endpoint determination is

necessary via analytics.

The method of layering of the DPP-4 inhibitor by film-coating as described herein (including
the steps of seal-coating, drug-loading and, optional, over-coating) may be applied to any
kind of cores or tablets which may comprise an active ingredient (e.g. a partner drug as
mentioned herein), for example metformin cores or tablets, such as e.g. immediate release
metformin tablets, sustained release metformin tablets, extended release metformin tablets,
modified release metformin tablets, controlled release metformin tablets or delayed release
metformin tablets. Thus, the present invention further relates to a tablet which comprises a

film-coat layer comprising the DPP-4 inhibitor, a film-forming agent (e.g. hypromellose), a
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properties such that after 45 mnutes for each of the
active ingredients at least 75 % even nore preferably
wa@toobazwes 90 % by wei ght of the respective actP@BEP2009/053978

ingredient is dissolved. In a particular enbodi nment,

after 30 mnutes for each of the active ingredients
especially of the nono-|ayer,4 abl et according to this

i nvention (i ncl udi ng tabl et core and fil mcoated

| east

f 80 9
p'aS\A%?egrﬁ? go?rof’}ﬁ'S”‘? 8@8@&?”% g{ﬁ'ﬁ ﬁ?fer ‘”&‘é‘% Qi?f”aaf’ge 5 eompriShg using
suchda ssthhoded .laylenng of thie tORR-4 érhitddi b filln- c@a‘trng fas Heseribedthesein. The
o0 e B RS PR PR BRGh Bl oo s
metfb'rmioltatdélrtg)ré abdeat ceans #filancbat idysrcat@iingbé QP)P-Mnh_itﬁtastand,
opteiy anyBy bt Lo i b wlicat el 8 igh 8 babet mace
by acded@sEicomgrising fHteafokitaviog slhess of sgal-ovatingsinsy metfgmin tablet core,
Iayeﬁ&:ﬁ Odbwﬁtéf]mhéft? %jyafgrﬂ cg)sgr mac ogggfabgﬂ%e%giatfﬁbp ggp ealadcﬁls?ep such

as dbyaibed hemin.c aci d as di ssolution nediumat a
tenperature of 37C, and HPLC (Bl 1356) and W
(metformn) analysis of the sanples). In the
Phanimreunczé irhmedibtecrelvpes Hbéages‘omujofplhialinmnmn mrewratdy)laa\gaedissolution
propg?uers fg?‘réfr]at ﬁ]léer%gtrrmny%g rf%rn?va% Cz%‘f édlen?s % ?ﬁq?:SZ% even
more pzesﬁerdblstat lelastt 9% b(ypma@lﬁrcﬂﬁeyrebgeomda antal)e usgreduenhatjisablved In a
arnece ut.i cal

partch SF %rag%%?/{)eﬁ La t%re?b Iugqcstflorv (feazcgcotf 'tﬁ/qe?& he iyielg %6e%0|ally of the
monio:layer ¥ddet<ac2@dingrtp th)meemiroaf(mCMUInyg tatglet cord 50d fim-cdddektablet) at
Ieas&%(g-ssg/?g%gfﬁiﬁ%ﬁle i ! Ingb e/ )Sory evf &id té)ltf{ e?{é%ée%ﬂ%gﬁ&%%ﬁqé&gﬁt is
dissaldeld.tin afurthes eptbodlmﬂne eﬁﬂlez &5 d1|m11tes']: kmeiadnoﬁ tse pctaieangrbdignts

ef era

. X900 . ,
espgidy o PrasipryesgnieCoeofd bR u Ao pai o froTbore and fim-
coatpaltableib at lsast 65{60% Mybtﬂ]gm 0§ therrespactive adtiae iyrddienhis<di¥&dved. The
dlssgl vion ?rg'n%mgart d%ﬁlge(igbsmﬂn ar(é% ﬁaH%$ngte%qge?.§?é<gﬁo§di%g to
standand<phx%a60pbﬁﬁ (e ughng paddbe m@o@lmﬂﬁgﬁatﬁtﬁn spegedrdf 50 Inem, 0.1M
hydrgcl;ﬁl réc a%tacl)lgp %ﬁum}%%ﬁgﬁ%srg e oh g%’tcn 398 Hi’L% (BmPB:SG) and
uv (m’reaﬁon'améeamalysaﬁ ofttbepamplespn conprising Bl 1356 with a

particle size distribution as indicated hereinbefore

shows desired properties(e.g. with regard to
In thdipmaohaneiutical compbgtidnsiamdf piramnageutipal ddsadd forms eccardieg to the

mvenflo eI%I 13-Eléefor e arﬁ&%% crystalline form thereof, preferably has a particle size
distribution (preferably by volume) such that at least 90 % of the respective active
pharmaceutical ingredient has a particle size smaller than 200 uym, i.e. X90 < 200 pym, more
preferably X90 < 150 ym. More preferably the particle size distribution is such that X90 <100
pUm, even more preferably X90 < 75 ym. In addition the particle size distribution is preferably
such that X90 > 0.1 um, more preferably X90 > 1 ym, most preferably X90 > 5 ym. Therefore
preferred particle size distributions are such that 0.1 um < X90 < 200 um, particularly 0.1 ym
< X90 £ 150 pm, more preferably 1 ym < X980 < 150 pym, even more preferably 5 pm < X90 <
100 um. A preferred example of a particle size distribution of Bl 1356 is such that X90 < 50
pMm or 10 um < X90 < 50 pm. It can be found that a pharmaceutical composition comprising

Bl 1356 with a particle size distribution as indicated hereinbefore shows desired properties
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particle size properties are determ ned by
| aser-diffraction nethod, in particular |ow angle
wo 2men219uyht scattering, i.e. Fraunhofer diffrect/EPw9/053978
Alternatively, the particle size properties can be
al so determ ned by m croscopy (e.g. electron
m croscopy or scanning el ect49n m croscopy). The
results of the particle size distribution determ ned

oY b S0 BRSS9 e

partiplrersﬁz'teqm“mpékneet hrerdemrnmmjet)yd{asetrhjlfﬁactmmenethom im partioular low angle

asoBfigY sty afhEy afftdcRdr. Alsrialie i ihh Soeb 47 nrgpertes can
be atso deltermlnad\/cg/rrhlcmcoﬁo(re d. Ie&acn‘en ﬁmrmscmp!ylﬁf seaamingeeldxdtigin

nt a us t
mioPRdiivA g rOre Y PRAEEI Pt nlP AT nfE o B Bot toppriaues
can basobeetedivothrmhetdmathetlr ug | oad of netformn HCl and
conpactability (conpression force-crushing strength
profile) of the tablets of this invention can be
Optimigeddoredul dtionsod nfedfosmin HGi tpoetion: of metformn HCl with a
wat er - sol ubl e pol ynmer, particularly copol yvi done.
Several water-sol uble polyners including polyvinyl
Anoﬂnlec pnhmbse( &N\tAs inveyporoizad ba:szizje(ihﬂllam)ad fryraifadivop by Imetformin HCI

pomgné) H'(‘?pocsﬁ‘lar %‘_I?Eeg?ﬁ‘éa'&g?pﬁgtl chardsnég tgrl\@%%nvgnt.' Jone (PVP)

conpactablllty (conpreSS|on force-crushing strength

For Bl e BiminRRLe 5 o0 0oThB TRIIFaRpls 16,0 19 gl s @ pre-

reqdnmtepﬁmm redsendbte shaltkeblegsipe.obl em duri ng fl ui d- bed

granul ation. Further on, PVA may be not finally

sel ected because of its negative inpact on the
Thus,tiia‘m'sl b'dey fafnddbattcaug lcBBBf meitfnfmhibil-tm lasd (cf)mbhd:tability (compression

Eornul at i.on ation .studi

foreq-gisE bR dF eRHisd el PRoRPRISH B0 PSS kG egpy surtace
treatmednt of mietfiorkiGh H&hdith apvaderexbludiaisdiymegr, partieulgtiyncdpolyvidone.

surface-treatnent of nmetformin HCl with the

wat er - sol ubl e pol yner copol yvi done. Therefore,
Sevérahaatey-sololp polywietoineludmgpelyeiny lealcaot(R\AY, BypomellosartHPMC),
hydrtc)»%yp?gpyll r(penzu?ods’e (HPC), methyl cellulose (MC), Povidone (PVP) and copolyvidone
may be tested to improve compactability (compression force-crushing strength profile). As
the results, PVA shows the best effect in terms of compactability but the manufacturability
can be poor due to sticking problem during fluid-bed granulation. Further on, PVA may be not
finally selected because of its negative impact on the stability of certain DPP-4 inhibitors of

this invention.

Formulation optimization studies have identified a composition with over 84% drug load of
metformin HCI and improved crushing strength by surface-treatment of metformin HCI with

the water-soluble polymer copolyvidone.

Therefore, finally, copolyvidone is selected and the amount can be optimized,
advantageously resulting in stable formulations and the viscosity of the granulating solution is

enough low to prepare the aqueous solution and operate spraying by a fluid-bed granulator.



10

15

advant ageously resulting in stable fornul ati ons and
the viscosity of the granulating solution is enough

wo omotipopF epar e t he aqueous sol uti on and oper aP@I/EP2009/053978
spraying by a fluid-bed granulator.In optional
addition, it has been found that heating/drying of
metformn HCl drug substanceahs effective to inprove
the stability of certain DPP-4 inhibitors of this

in o8Nl B pS7 BRe TR el h ATl BG St P irin i draesybstance is

effedtiod do émpitoae tthen gtabﬂltygdsfafwﬂaat Dlﬁ-él\/unhlbltbrisa)f ERE’ nzﬂventlon in combination

i nhi.bi tor, T n - be
with PGP b0t 0 BEE Al ¥ oRe B Pigl Miela da b b6ndtEfta betore
startagpofngraoilation with tre IDFIPLH inhibsr. (r\hblrcebtm@/gnlytngba 8!I)°ea/}nth a fluid-bed

resent 1nv

arany{HorBey P PERBIE ipUeh ehcaeertvec gt Rehie TaowtenBgicn mioht
be ube)&i the nv&fdr@isHoRdi fi cations of the invention in

addition to those descri bed herein nmay becone apparent

to those skilled in the art fromthe present

The @thﬂlﬁtdéﬁrﬁlon Kuedt torpdilifmitedtn slﬂﬁe Y end speeifid @ehblodinietltd described
n the

th ende
nerelf Vioust PeABEaRFea! terentay B suannde Mose Sherbeusign may
becdfirﬁé tap@néuet tb Ithdsb%km?@ﬁntthé %Ftlf?ﬁn thELﬁrésmtt dueabgd;er@. mhsmodifications
) at. ur es n vant a 0 e resen I nventi on nma
are DG B AR R o atneoebh Bl v o
fol l owi ng exanples serve to illustrate, by way of
A BT Bodiabl S Rea el S8 nretyfes Porsan by dBieenigiia heir entirties.

conpositlon of nono-layer tablets for a DPP-4

inhibitor of this invention (Bl 135 + netform
Furt%@n@%dprp@rgﬁa@%ta reﬁéﬁrj&dﬁ”tﬁgéss?fé&% pg%eﬂg\(e@tlgn mﬁé{kgegome
appdrentGasp @R fbilaWin @ ExdphpldS Sthe-folldaiif PéxantiplésEertdXs illustrate, by way of

I Tab St 1356 / tf
xR e B iRlEs BhTE [Pveatien Mtgn o O4S0 o, 5 | 1000 |

[mo] [99 [mO] [94 [nO] [94 BI 1356 2,50 0,42 2,50 0, 25
2,50 0,21 Metform n Hydrochl oride 500,0 84,75 850, 00
85, 00 1000, 00 84,75



L-Arginine 12,50 2,12 2 1,20 2,12 25,00 2,12 Corn
starch 20,00 3,39 33,10 3,31 42,50 3,60 Copovi done
W@ 720050284905 80,50 8,05 95,00 8,05 Col | oi dal AnNPYTIEP2089/053978
Silica 2,50 0,42 4,20 0,42 5,00 0,42 Magnesi um
Stearate 5,00 0,85 8,50 0,85 10,00 0.85 Purified water
* 186* * 315* * 372* * TotalajMass (tablet core) 590, 00
100 00 1000, 00 100,00 1180, 00 100,00 Hypromell ose (5
Exa s) 6, 00 50,00 8,00 50,00 9,00 50,00 Propyl ene
ﬁ\ycol 0,60 5,00 0,80 5,00 0,90 5,00 Talc 2,88 18,50
2,96 18,50 4,455 18,50 Titani um di oxi de 2,40 25, 00
00,25, 60 25,00 Iron oxide, yellow 0,12 1,25
1. '@b%'ﬁyeégol"f%n oxi de, red 0.04 0,25 0.045 1,25
Purified water * % 88* * 117* * 132* * Total Mass
e EPERE) AP OB, 7 s0BoE P e Bp8en o1 1o
metfReninu-6tl NG (Rig-@rabekTshietg) isdbesn moTaldgpear in final
pr oduct Manuf acturi ng procedure (Mno-layer tablets):
DPP-4 inhibitor of this invention (e.g. Bl 1356) +
Tableett f@ympasitidelof BDC3 SR Mdtfayain Hcalﬂlim Boao-taver ﬂidbjehsd by a

fl ui d- bed granul at irer—p M“""nl On
tabl eting process Wth 5)0?8?’3?%?9;? Q%' 1"3'562 ﬁ’a(m ig HCI), mg
met f mgrediehCl and ¢orn x5 a5000 nay be 205 £850 eat ¢d b3.5/1000
heating in a chanb¢r—of fluid-bed granuylator tn renpve
excessi ve HCl and/ ¢r inpatity Bf]c ducf"@g]bef orleeli xi n@‘g] [%]
Bl Mskh the active DPP-Z47 174y bi T 942l ngr eGpeNT . 0@\751 er they 021
optional pre-treatment of netforri and co
Me'éqra\"tﬁydrpﬁféom 4 |Inhi¥0%Qr 84.78i|t @ép 09dde§5f99 pd\%‘épo 84,75
L-Apisin@r emi xed before fl4shy bedogpanubabipon is100ondugsed 212
by spraying of "G anul ation Li %w d" conposed of
Corn’starch 20,00 33,10 3,31 42,50 3,60
Copovidone 47,50 8,05 80,50 8,05 95,00 8,05
Colloidal Anhydrous Silica 2,50 0,42 4,20 0,42 500 042
Magnesium stearate 5,00 0,85 8,50 0,85 10,00 0.85
Purified water* 186 315™* 372
Total Mass (tablet core) 590,00 100,00| 1000,00 100,00( 1180,00 100,00
Hypromellose (5 mPa*s) 6,00 50,00 8,00 50,00 9,00 50,00
Propylene glycol 0,60 5,00 0,80 5,00 0,90 5,00
Talc 2,88 18,50 2,96 18,50 4,455 18,50
Titanium dioxide 2,40 25,00 4,00 25,00 3,60 25,00
Iron oxide, yellow 0,12 1,25 0,20 1,25
Iron oxide, red 0.04 0,25 0.045 1,25
Purified water** 88 117 132
Total Mass (film-coat) 12,00 100,00 16,00 100,00 18,00 100,00
Total Mass (coated tablet) 602,00 1016,00 1198,00

** Removed during processing, does not appear in final product
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copol yvi don (Kol lidon VA64), L-arginine and purified
water, or directly dispersed in the "granul ation
wo eapaiteiives After finishing of fluid-bed granul ap¢DRP20091€53978
granulate is sieved with a suitable screen. The sieved
granul ate is blended with colloidal anhydrous silica
(Aerosil 200) and negnesiumgjearate as a |ubricant.
The final mxture is conpresSed into tablets using a
conventional rotary tablet press. The tablet cores nay
be fil mcoated by an aqueous fil mcoating suspension,
Manatactuging ipnacebvier (Momlo-lager tablets)t m f or mi ng agent ,

propyl ene glycol as plasticizer, talc as glidant and
the pignents yellow iron oxide and/or red iron oxide
DPPa# ¢hhibitoanf this idventiodde.gNBI 1 386) wematbsrenirs pi€t iFDICCmono-layer tablets are
escripti;on of the preferred manufacturjn rocess for ,
erod 86 R TG By BIET Bl S AT o e BT R g ProCess with 2
rotast @esd) Gptiensliye vesdforrsinrdClaarsiccae stanth mag beese-tedareal lof heating in a

, f di ing.. b) .L- i_ni,ne. ,
chart ‘t?f?'i“h;i@‘? Syt ORMRME ot B HBT 'rgf@fﬁir%i%acts before
mixir ithr ithe i BPPdt irdnitbtoe i Afterr ehewioptioraal pre-treatment of
et%?o@%(l#lee; m ;’gﬁ t trolglygg‘n.?sé@. Fr()alre;weler;tdie\ggburmmd%s e;a ° . c;
merBlrR e s et eier O b A PAPer 5 PN ldBl o Pl and premice

befoed 8niddredodraaulstion abdoadbictad dy epeayingoliiGhoulatgordLiquid” composed of

copﬁ%vﬁ@o%i?f@l&%% g?@?)nﬁ%%rl%ﬁiq %(rai f@giﬁgéj [W:at%r?{)c%(a@{e%tly dispersed in the

“‘grab@ater Bquid’e Aftar ¢jeishing of dliichieel gtdmeldtiGn athel grehaate is sieved with a

SLiguidt oios spraved into.the mxture for flujd-bed. .
suidyrben- g I a8 s BB R Celbo il s (rerosi 200
and dhagnasjugr siearb et asom Jubeizanit ThdBnad maxtofe is moapresged irfie tablets using a

resul ta ranul ate is dried at approx. 70 Cinlet air
con\{egﬁ%nearl5&%?yeataﬁf9r?£§.he desired LOD value (i.e. 1 - 2 %

is reached. f ) The granulate is sieved using a screen
Thev\'i Iht a r%ESh S’ibzeiIOf-.oo' 5d 9 aln' 9 ne];gu .)f'lr-nrbcea | sved nsi containin
orbitt PalfS el e SiMerant bR puraludl neaing SfShansiogo pontaining
hypramell@s‘.eeasiﬁm-Wrmmgaagﬂmt,Fmbbﬁedﬁ gncleras Mt'miszieh t2loGas glidant and the
ool R FRLAURT b BB BB LA o e
Narrative more specific description of the preferred manufacturing process for the mono-
layer tablets:
a) Metformin HCI and corn starch are sieved using a screen with a mesh size of 0.5 to1 mm
before dispensing.
b) L-arginine, Bl 1356 and finally copolyvidon are dissolved resp. dispersed in purified
water at ambient temperature with a propeller mixer to produce the “Granulation Liquid”.
c) Metformin HCl and corn starch are sucked into a chamber of a suitable fluid-bed
granulator and preheated up to a product temperature target of approx. 36°C.
d) Immediately after the product temperature target is reached, the “Granulation Liquid” is
sprayed into the mixture for fluid-bed granulating under dry condition to avoid blocking during
granulation.
e) At the end of spraying, the resultant granulate is dried at approx. 70 C inlet air
temperature until the desired LOD value (i.e. 1 — 2 %) is reached.

f) The granulate is sieved using a screen with a mesh size of 0.5 to 1.0 mm.
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h) Magnesium stearate is passed through a 0.8 nmm si eve

and added into the granul ate. Subsequently the "Final
w@k@ndi19#s produced by final blending in the frPerEPRD 053978

bl ender i) The "Final Blend" is conpressed into

tablets with a rotary press. j ) Titani um dioxide,

propyl ene glycol and iron oxigle (yellow, red or yellow

and red) are dispersed in purified water with a high

ear hqnmo-m xer. Th hypronel | ose d t are .
9 IHEHe BTN, P R hETE S S0 itgbRio)airE lended with o
suitablex enterater. aAbiiosinR0Q espealiabelr@ets@vpd oditic e shall” Gotdn g the sieved
tablet cores are coated with the

S nsi on" . k) _The
aranA IS L B oo R 80 ot vt ont gal 1o
h) Magdesiemtdiearafel isrpasead ddoldgibbdl& inm $leee "d0daddded into the granulate.
Suspensjont. shoul d, .be stirred.aqgaj n before . us
suotE R I8 Fna QBT S b ST R BB RR P 8 2o Bincer.
i) Phecisal.Bléal’ isatinv@essmdantepadetsivithdestary ptasen of an
. .t er nat.i ve manufact uri ocess. for the no | ayer
D Fuphpiotfe NEPRSTH AVERRLRET BFita lols 28 86 el and rea) are
dispetset i@ poefidd watze with a0high tsbdarmantemixee. Thesng hiyprgmebidse and talc are
L-argi ni ne_and.copol vvi don are di ssol ved i ur.i f.i ed
addg, A dizeelsadl Wity 4 Bespdriee hdirtopelo iiss 4t mbipteEmpgrature to
prodoce thec€ohtimy SGeensioat.i on Li quid" ¢) Metformn HC and
t.arch are hea

0 SRR AL G, SRR Eehed b Bl ion oan

prodube ther ‘&l oetoatesiPpaiets U Mae ' aatingsS Bipedsionl) shBLIdUELGirfesl again before
%E?Ed ti ?to tpelc ntait er tt he(n bI.en)ged with netformn

use ANEUCDR S YL UG TRE LRGP GY BTGP AR ul at or . e)

The "Granul ation Liquid" is sprayed into the m xture

v S PP R0 L e

laperdgblety; the resultant granulate is dried at 70 - 80

o) PlgtPbe W I ST YE 8 i B 1 ol ByigEiianna.

b) usdrgigina androepolyviddha® diesolvediiz puriffedOv&et at amiflemtiiemperature with a
propeller mixer to produce the “Granulation Liquid”

c) Metformin HCI and corn starch are heated in a chamber of fluid-bed granulator at 70 -

80 °C for more than 15 min until the product temperature reaches 60 °C

d) BI 1356 is added into the container, then blended with metformin HCI and corn starch in
the fluid-bed granulator.

e) The “Granulation Liquid” is sprayed into the mixture for fluid-bed granulating under dry
condition to avoid blocking during granulation.

f) Atthe end of spraying, the resultant granulate is dried at 70 - 80 °C until the desired LOD
value (i.e. 1 — 2 %), in case the LOD is more than 2 %.

g) The granulate is sieved using a screen with a mesh size of 0.5 to 1.0 mm.

h) The sieved granulate and colloidal anhydrous silica (Aerosil 200) are blended with a
suitable blender. Aerosil 200 should be sieved with a 0.5 mm-screen before use.

i) Magnesium stearate passed through a 0.5 mm sieve and added into the granulate.
Subsequently the “Final Blend” is produced by final blending in the blender.

i) The “Final Blend” is compressed into tablets with a rotary press.

k) Hypromellose and propylene glycol are dissolved in purified water with a propeller mixer.

Talc, titanium dioxide, and iron oxide (yellow, or yellow and red) are dispersed in purified



h) The sieved granul ate and col | oi dal anhydrous silica
(Aerosil 200) are blended with a suitable bl ender.

w200082194200 shoul d be sieved with a 0.5 mm SCPE@BERP2009/053978

before use. i) Magnesium stearate passed through a 0.5
nm si eve and added into the granul ate. Subsequently
the "Final Blend" is pr oduc_e§4 by final blending in the
bl ender. | ) The "Final Blend" is corrpressed into

WRGsE Ao urhThe aPeBiPnd? piteRl AT a g0 fufBloss pputon. ter

aniydopathl @r pnopedler nliaére ,at t ambiehurtedperatude, toamdoducenthe “Coating
xi de ellow, or yellow and red) are dispersed in
UPRE°&8viat er with a hono-mi xer. The suspension is

ateeablétntored be dogpsdwith Itm&:cmnhgltS'uepensjdnémo thex Batlgetivtdight gain to

ture ta, pro e .. :
BrBeET g e TepBl: TR rREMRGPuiPeRapg, Biply B8 stired agai
befatedsenrichkeph stirt'i @y albivygd UBing rensoading (spoayimg redeget
wei ght gain to produce the "Fil mcoated Tablets". The
"Coating Suspension"” should be stirred again before
use and kept stirring slowy during the coating
(sprayi ng) process.2. Bi-layer Tablet The conposition
of bi-layer tablets for a DPP-4 inhibitor of this
invention (Bl 1356) + netformn HCI FDC (Fi |l m coated
Tablets) is shown in Table 2. Table 2: Conposition of
Bl 1356 + Metformin HCI FDC Bi-|aver Tabl ets Dose
Strength (Bl 1356 / netformn HCl), mg |ngredient
2.5/500 2.5/ J350 2.5/ 1000 [my] [99 [ro] [99 [ no]
[94 Bl 1356-portion: (450) (100) (450) (100) (450)
(100) Bl 1356 2,50 0,556 2,50 0,556 2,50 0, 556
L- Argi nine 2,50 0,556 2,50 0,556 2,50 0,556 D-mannitol
334,75 74,39 334,75 74,39 334,75 74,39 Pregel atini zed
starch 45,00 10,00 45,00 10,00 45,00 10,00 Corn starch
45,00 10,00 45,00 10,00 45,00 10,00



Copovi done 13,50 3,00 13,50 3,00 13,50 3,00 Magnesi um

Sstearate 6,75 1,50 6,75 1,50 6,75 1,50 Metformn
waoigloopomwei on: (570) (100) (969) (100) (1140) (HODEP2009/053978

Met f orm n Hydrochl ori de 500,0 87,72 850,00 87,72

1000, 00 87,72 Corn starch 15,00 2,63 25,50 2,63 30,00

2,63 Copovi done 47,50 8,33 89:57 8,33 95,00 8, 33

Col | oi dal Anhydrous Silica 2,50 0,44 4,25 0,44 5,00

0, 44 Magnesi um stearate 5,00 0,88 8,50 0,88 10,00 O, 88

Tot al

Mass (tablet core) 1020 100,00 1419 100, 00 1590

2. Bl04ye®Tablepr onel | ose (5 nPa*s) 8, 00 50 oo 9,50 50, 00

11, 00

The Zgporlioh 3 GRSk

L oy

metfdimoixi HI&E FtDCDO:iI%chBedﬂfTﬁtﬂetgﬁls@;ﬁoﬁn 50Ta8e 20 | ron oxi de,
yellow 0.20 1,25 0,2375 1,25 0,275 1,25 Iron oxide,

red 0.04 0,25 0.0475 0,25 0.055 0,25 Total

Mass

Tablef2: Compositipn dzﬁBIO’(BSﬂSGOMQfDorﬂIﬁh HQ:I E[DO B]Glav%ﬁT@.eﬂsOO OO

ol WO s TP B 1959) +

1612 100, 0ONanT ac{ ur i np 5P SUENSHS (el 5P ApeRtaF iy L) 9

DPP- fhgrediieht t or of [thi .5nsemti on (e.Z5/ 80 1356) +2.5/1000

I gh-shear wet o atul atléh pr oBeks (e opp-b| el DA
BI 135&,53&:95 granul at ¢J, asp) UT 7D@d OT@HeN at '(‘i’(DD)Pr 0¢£509 (100)

(for nmetformn HCl{granulate) and bhi-layer tableting
Bl 475’15§cess with a multi-1 &% r&6y prads. Dﬁlﬁ5ﬁ 2,50 0,556
L_Apgﬂmhgu tor-granul ate : Bysgisi pgssg |hi gb: 5@heab 5%<1nul 260" 0,556

e active DPP-4 inhibitor ingredient m[ xed

D-m@nniolt he di | uents - n&iniQ ol 748 pr3§@e¥l5at| ﬁﬂ@@d 334,75 74,39
Pre§§|§f|&£bd JQ%thm xture i s4gimy 3t %?@ Wi hg 09" anwbgb' Ng4500 10,00
Comistatels . arre O [PUd506 WB00]| 23800°PT0.00]° 4500 10,00
Copovidone 13,50 3,00 13,50 3,00 13,50 3,00
Magnesium stearate 6,75 1,50 6,75 1,50 6,75 1,50
Metformin HCI-portion: (570) (100) (969) (100)| (1140) (100)
Metformin Hydrochloride 500,0 87,72 850,00 87,72 1000,00 87,72
Corn starch 15,00 2,63 25,50 2,63 30,00 2,63
Copovidone 47,50 8,33 80,57 8,33 95,00 8,33
Colloidal Anhydrous Silica 2,50 0,44 4,25 0,44 5,00 0,44
Magnesium stearate 5,00 0,88 8,50 0,88 10,00 0,88
Total Mass (tablet core) 1020 100,00 1419 100,00 1590 100,00
Hypromellose (5 mPa*s) 8,00 50,00 9,50 50,00 11,00 50,00
Propylene glycol 0,80 5,00 0,95 5,00 1,10 5,00
Talc 2,96 18,50 3,515 18,50 4,07 18,50
Titanium dioxide 4,00 25,00 4,75 25,00 5,50 25,00
Iron oxide, yellow 0.20 1,25| 0,2375 1,25 0,275 1,25
Iron oxide, red 0.04 0,25| 0.0475 0,25 0.055 0,25
Total Mass (film-coat) 16,00 100,00 19,00 100,00 22,00 100,00
Total Mass (coated tablet) 1036 100,00 1438 100,00 1612 100,00
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further m xing, drying and sieving, the dried

granul ate is blended wth magnesium stearate as a
wo edpiizeamt . Narrative nore specific descripti ornCDEP100®053978

manuf acturing process for the Bl 1356-granul ate: a.

Copovi done and L-arginine are dissolved in purified

wat er at anbi ent terrperatur %o produce the

Granul ation Liquid. b. BI manni tol and

pregel atini zed starch are bI ended in a suitable m xer,

to produce the Pre-Mx. ¢ . The Pre-m x i s noistened
Manwﬁatcturhherdaeannel(ﬂi-laylertébjeﬁsw and subsequently

opr2h RS 2§ am ol 8, PR £ L AT ok g e are

prooﬁcédrbyaﬂmgh g@aCjvet graauIstlkmtbatbb&s:i(lfgr@PRmtlmH|b|tdn-@raiﬁ$ate)ed fluid-bed
t
arany23n HedstL A, M8l HCHAANERY and b RVe Rbfiing mrgooss with a

multefaydr. rotamyrpregs. Magnesi um stearate i s passed through a

1.0 mm si eve and added to the granul ate. Subsequently

the "Final Blend A" is produced by final blending in a
DPPs4iiinhbibiter-grandate: Blyblnsfimg ra highiShegr gramhl@ntc& the MudtiverDPP+4 inhibitor

ingr%q?%n as Srecﬁﬁ(?g l‘j\i\% ﬁ gl u%sgpﬂa l?’réqtn(rgﬁgli %%Q/%Tméz)?@%é%rch al'he mixture is
moideEledamdi granulamg liquyd, pootdinirtgspurifiéd wetdr!aed popevidana@tasenibinder. After
e i e oA C2a g il el B pogepiy stearate s
alutbrlcqun d" conposed of copol yvidon (Kol lidon VA64) and

purified water. After finishing of fluid-bed

granul ation, the granulate is sieved with a suitable
Narrativeenre Siieeifis ides@ibtign afithe axhalui‘eg;tlblngmdméswifdrhhezsl 1356dgrhnulate:

o 2T ShLL bR PILsEPE) SR REOGEL USR] oo

t peodoee tifea@tanuliation pigoidess for t he Met form n

o o) B b SR ren bl SR B gisryto provuce
b)heCErpdVllyw don is dissolved in purified water at

C. ﬁp % e{s@% %tﬁH?r_ gne &raBli3 c()erll ||_IQUId a.nées{Jbée%u%nﬁ)y granulated

d. The moist granulate is S|eved through a suitable sieve.

e. The granulate is dried at about 50 °C (maximum 60 °C) in a suitable dryer until the
desired loss on drying value is obtained.

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

g. Magnesium stearate is passed through a 1.0 mm sieve and added to the granulate.

Subsequently the “Final Blend A’ is produced by final blending in a suitable blender.

Metformin_HCI-granulate: Metformin HCI and corn starch are pre-treated by heating in a

chamber of fluid-bed granulator to remove excessive HCI and/or impurity products. After the
pre-treatment of metformin HCI and corn starch, fluid-bed granulation is conducted by
spraying of “Granulation Liquid” composed of copolyvidon (Kollidon VA64) and purified
water. After finishing of fluid-bed granulation, the granulate is sieved with a suitable screen.
The sieved granulate is blended with colloidal anhydrous silica (Aerosil 200) and magnesium

stearate as a lubricant.
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c) Metformn HCl and corn starch are heated in a
chanmber of fluid-bed granulator at 70 - 80 OC for nore
WO b@n/14B431i n until the product tenperature reaPtIBEPRIN/053978

0C d) The "Granulation Liquid" is sprayed into the

m xture for fluid-bed granul ating under dry condition

to avoid blocking during gragplation. e) At the end of
spr ayi ng, the resul tant granul ate is dried at 70 - 80

until the.de val ue

Narigfie iae is0RiEf Epiiiion A F e fingneioates T b dfERTmin Ho-

granugitely a screen with a nesh size of 0.5 to 1.0 nm Q)

ate and col l i_dal ,anhydro,
2 PREpEARF e e f fas o s PRI Rosyp Sofore weighing.
b) Bepolswhorﬂ&Odlssleelddn Iparifiddewatdr ai drhbianttemppratse véthra propeller mixer
fo u . nesi um st earate passed through a 0.5
to prl?ﬁ%’ @93&%‘%‘85@%“ qrsn o the granul ate. Subsequently
c) WMetfolnkiniildl aBlderadn It'arcthsalfaar loehtied th @y:hétinbad ofofl ddrdedgranulator at 70 -
b bl en The " "Fi,nal..Blend B"
80 'eor Bl P 1o MR BF orol N eibgrBDE redendg o9 G
d) [ThyéGranotativy Lpnuesds spiaged abd) eme ooites fomfuidded granulating under dry
a ueoug | m coating suspensi on,

n coat an .
CO”%WQ eoq%%%%rgodr?r’é"qaggaenu 'O?l | mform ng agent,
e) pt thmydr\(elrtﬁ sgday'mgl thasegqlitast grandete,is tdecata® 40 Wamttil &reddesired LOD
the pig Q on OXI /or red iron oxide
valul 1% 2R U oHF o TR0 RtpP S0 2 M6 o' speci f1 ¢
f) dbsgranptateis sidvetl isingemsdramst with & ghesh aizess 0f5an 1tthem.
g) tl'hgchv\%ggér? 1l t%hr}wggf%m&ll oﬁgﬁrsﬁsd ?gx%r%?“g%&hlyézrgl bi&ided with a
swta‘Eﬂaé blendert Aeriowi2@l shauttebe sinded witma @)5 ntim $cyedzri lwfprert_mé. or
h) gear%g p?%s%ggﬁicfu&qsg cb %8}5‘2 (uisr%v%{ %nc{ m@ée% inth ttﬁe %ranulate.
Subtgqmeoﬂt;eihledEmai;Blantil Bris ptduenedrbx bl mlenking ipthepgedrdder.
m xer at anbient tenperature to produce the "Coating
Suspension”. b) The tablet cores are coated with the

The "Eoat Bh@dS\isamh‘sme Blerd Bheret amgeressedi iglotbi-teyentabets using a multi-
uce t he coat ed Tabl

oyeB BRI SR TR, PCHENED, PRE 5 Jurisbae PR i Fypgs nim-coating

suspeapions tontaining rg/bmmyloslemBsrf@nifhﬁwlrmg)agemgpr(oqspleag’|gtyga>l as plasticizer,
talc g%ﬂ-f)agan§?|3dotﬁ'£(a§$é%'bf g?lﬂéﬁ}vﬁllro%ta%ﬁ?eﬁ an(JI/orEgsp o 5 OXI gla{e@l ?gr]m{eum dioxide.

for a DPP-4 inhibitor of this invention

Narrative more specific description of the manufacturing process for the film-coating:

a) Hypromellose and propylene glycol are dissolved in purified water with a propeller mixer.
Talc, titanium dioxide, and iron oxide (yellow, red or yellow and red) are dispersed in purified
water with a homo-mixer. The suspension is added into the hypromellose solution, then
mixed with a propeller mixer at ambient temperature to produce the “Coating Suspension”.

b) The tablet cores are coated with the “Coating Suspension” to the target weight gain to
produce the “Film-coated Tablets”. The “Coating Suspension” should be stirred again before

use and kept stirring slowly during the coating (spraying) process.



(Bl 1356) + nmetformn HCI FDC (Fil mcoated Tablets) is
shown in Table 3. Table 3: Conposition of Bl 1356 +
wordbozren HCI FDC Tabl et-in-Tabl et or Bul |'s BVBEEP2009/053978
Tabl ets Dose Strength (Bl 1356 / nmetformin HCl), ng
Ingredient 2.5/ 500 2.5/ J350 2.5/ 1000 [nmy] [%A
[mg] [%4 [nO] [% Bl 1356- poigglon (45) (100) (45)
(100) (45) (100) Bl 1356 2,50 5,56 5,56 2,50 5,56
L-Arginine 1,00 2,22 1,00 2,22 1, OO 2, 22 D- manni t ol
30,475 67,72 30,475 67,72 30,475 67,72 Pregel ati ni zed
3. THEdhdetsin-Fabbét of BuliGs dyestabldd, 00 4, 50 10, 00 Corn starch
4,50 10,00 4,50 10,00 4,50 10,00 Copovi done 1,350 3,00
1,350 3,00 1,35 3,00 Magnesium stearate 0,675 1,50
The @popbsiflorb&f Tabld-irk TalleatBuliisraye t&lilbts fpard DBR:4 inbiBEYr of this invention

o ) B O 0 AR U

15,00 2,63 25 50 2, 63 30,00 2, 63 Copovi done 47,50 8, 33

Tablg% gogpp?%l f QI51 38)8 Cﬁérkﬁr%ﬂ@i éﬁ]hlygg!eg ugnsii!% If.lga)tI oﬁr%uﬁ sl‘:ilg/e Tablets

8,50 0, 88 10 00 O, 88 Tgi@lﬁﬁl\ﬁg;ﬁ\gh wlﬂspdmaﬁorﬁﬂngHfl)\, mg

6. 00S°96™ 00 50|00 LOLED, 00 |Pr ort LR gl yhol &e4300

5,00 0,80 5,00 0,90 5, GRxgyal c P’_%]z2 1§00 2, 980118, Sfhg] [%]

3,33 18,50 Titani uppdioxi dp 3 25 00 4 00 25100 4 K0
BI ﬁﬁmprtlon (45) ( 100) (45) (100) (45) (100)
Bl 1356 2,50 5,56 2,50 5,56 2,50 5,56
L-Arginine 1,00 2,22 1,00 2,22 1,00 2,22
D-mannitol 30,475 67,72 30,475 67,72 30,475 67,72
Pregelatinized starch 4,50 10,00 4,50 10,00 4,50 10,00
Corn starch 4,50 10,00 4,50 10,00 4,50 10,00
Copovidone 1,350 3,00 1,350 3,00 1,35 3,00
Magnesium stearate 0,675 1,50 0,675 1,50 6,75 1,50
Metformin HCI-portion: (570) (100) (969) (100)| (1140) (100)
Metformin Hydrochloride 500,0 87,72 850,00 87,72 1000,00 87,72
Corn starch 15,00 2,63 25,50 2,63 30,00 2,63
Copovidone 47,50 8,33 80,57 8,33 95,00 8,33
Colloidal Anhydrous Silica 2,50 0,44 4,25 0,44 5,00 0,44
Magnesium stearate 5,00 0,88 8,50 0,88 10,00 0,88
Total Mass (tablet core) 615 100,00 1014 100,00 1185 100,00
Hypromellose (5 mPa*s) 6,00 50,00 8,00 50,00 9,00 50,00
Propylene glycol 0,60 5,00 0,80 5,00 0,90 5,00
Talc 2,22 18,50 2,96 18,50 3,33 18,50
Titanium dioxide 3,00 25,00 4,00 25,00 4,50 25,00
Iron oxide, yellow 0.15 1,25 0,20 1,25 0,225 1,25
Iron oxide, red 0.03 0,25 0.04 0,25 0.045 0,25
Total Mass (film-coat) 12,00 100,00 16,00 100,00 18,00 100,00
Total Mass (coated tablet) 627 100,00 1030 100,00 1203 100,00
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Iron oxide, yellow 0.15 1,25 0,20 1,25 0,225 1,25 Iron
oxide, red 0.03 0,25 0.04 0,25 0.045 0,25 Total Mass

w@ taobmewaesnt ) 12, 00 100, 00 16, 00 100, 00 18, 00 1POT/B82009/053978
Total Mass (coated tablet) 627 100,00 1030 100,00 1203
100, OOManuf acturi ng procedure (Tablet-in-Tablet or
Bull's eye tablet): DPP-4 inkgbitor of this invention
(e.g. Bl 1356) + nmetformn FDC Tabl et-in-Tabl et or

Bull's eye t,abl et r e-produced,by a. hi,gh-shear wet
ManfHich rhaBYohi ThRIe R TRbRERTE I Sy Bt ShoRT It
DPP-otialilitgr &S thig frven@PP{elgi Bhil 86@)ermettorairt HBI €DG Tablet-in-Tablet or
fluid-bed agranul atj.on process (for tformn .
Buryee §eis o2 B3ALEH s BB MRESraP i Mafess (for DPP—4 inhibitor-
granpitats)s aco&tne presSRRyr DR P ibhibiver coe-ealieth| e fluid-tBy granuigticm process
‘ hi gh-sh ranul.ator the acttive DPP-4 . i nhi bi t or
(for {ReHOln Biy-orAr e B RS PRO RO HSE Y AP BTGRP o

and pregel atinized starch. The m xture is noistened

DPP% | 'r?hi%'{;gp uglo?et-{an%t:: L@gglifs?ngAg tong%t;ha%ﬂ%a{r‘ %:eré’r‘dﬂét‘;cz.:r ﬁnge E@@g{%‘ﬁ‘i inhibitor

ingrediehtss pretmiged twite tidkr dikctntgr Bamdnattel dngl drégmataikedistdrch. The mixture is

: nesi.um st earate.as | ubricant . rrative.mnore :
moi IR aBUER AR Soap i) el P 5opRidkeGsia pincer. Ater
furthieh enidhg, H8bitg eud sietiadpltbe driechgrabolptavis temdedmith Imaghgsinmretearate as
2 1@ gnpli ssolved in purified water at anbient tenperature

lf& produce the Granul ation Liquid. b. Bl 1356,

manni t ol and pregel atinized starch are blended in a
itabhle m ceth§ Pre-M x.

S er. to.praq Ceo lh )
ari3fte ARG Peperhull AR Frdnd el iRaibitrost Bl apppore-abiets:
a. sObpaddoetdnd tHasginihataeel disdolvddhén pwifietd \gatanet ambienttemperature to

sieye hr suit.abl e sieve. e. The granulate is

dPriognga{heég%ﬁ@a% I(':qlﬂ'ﬁ'axi mum 60 C) in a suitable dryer
b. uBt 1356, henditd iand ¢régedsintred dtarchngrevidéndzdi is acditabla edxerf to produce
h%%ﬁﬁg$ﬂied granul ate is sieved through a sieve with a
iz

'& of 1.0 nm g. Magnesium stearate i s passed
t TheBglamix id nfbistenesl witrethar@raauldisah Ltiguit hed gulsrglattyy. granulated.

d. The moist granulate is sieved through a suitable sieve.

e. The granulate is dried at about 50 °C (maximum 60 °C) in a suitable dryer until the
desired loss on drying value is obtained.

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

g. Magnesium stearate is passed through a 1.0 mm sieve and added to the granulate.
Subsequently the “Final Blend” is produced by final blending in a suitable blender.

h.  “Final Blend” is compressed into “Bl 1356 core-tablets” with a rotary press.

Metformin_HCI-granulate: Metformin HCI and corn starch are pre-treated by heating in a

chamber of fluid-bed granulator to remove excessive HCI and/or impurity products. After the
pre-treatment of metformin HCI and corn starch, fluid-bed granulation is conducted by
spraying of “Granulation Liquid” composed of copolyvidon (Kollidon VA64) and purified
water. After finishing of fluid-bed granulation, the granulate is sieved with a suitable screen.
The sieved granulate is blended with colloidal anhydrous silica (Aerosil 200) and magnesium

stearate as a lubricant.
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Subsequently the "Final Blend" is produced by final

blending in a suitable blender. h. "Final Blend" is
waeepnewsed into "Bl 1356 core-tablets" wth aPCDEPR2099/053978

press. Metformn HCl-granulate : Metformn HCl and

corn starch are pre-treated by heating in a chanber of

fluid-bed granul ator to renpyg_excessive HC and/ or

impurity products. After the pre-treatnent of

nart L S e JORI00 110 oot SRS B B v
granutatgosed of copol yvidon (Kol Iidon VA64) and purified

y . finishi f fluid-bed. ion, th _—
o) MR 4 oo A Fen Mt pigsf e B B B A el gioning.
b) Cgpelpviti@t is dissolyke irdputifiet tWatercdt laaibikalt texmbey diuciwitts a lprageeller mixer to

Aerosid 2 nd .magnesi um stearate as a
proqﬁﬁ%hec?ﬁ?r.' qotiopgt'(ﬂl{} nore specific description of the
c¢) MutforrhiadiGlramigcqrn atasls af@hebted ilet Etemmben dfi@ugi-lsetl beenatator at 70 -

Metformn HCl | ieve Sin screen w.th a nmesh

80 3 b sy b5 i i e S B35 AR 80y s o &

d) Ttes'SodnutationrLiguid’ i1 splaywdt ieto the raixhirerior luddrped gtanudating under dry
.th a prapeller, mxer to.produce the "G anul ation

Con(ﬁ'o utloc?yg'éj)cm%{n@odruﬁl]n% Q%U?ag @ corn starch are heated in

e) Aathehamdbaf rspadyirfd, tHedrebelthnd) geemuladd srdriztd af @0- 880 COGtif the desired LOD
re . thap 15 mn. until . the odygt tenperature reaches

Valugg"eoé_d? /°I)h'8 Ry g‘l’?uq‘l%[l[)fsorﬁorf%ﬂri' })I s sprayed into the

f) Tha granulatefiosietdduisinda dcrgeamith atmexh siredef0.8toy/1.0emdi t 1 on

o avoid bl ocking. duri. ranul ati.on. . he e 0 .
o) T8, SHoRREY 28 <l PR SR (el a6 Megfloa win -
suitdh(® biehddr. Atresiti2@0 srenlld idsieaddreit 8 0éd min-scr@erdhefoierusease
) RS BB AT Pty o G, SGRE R Gt S YE st
SubJdrpiesile IMetfgmin HCGtgraauldted'ofFinail BeEndaishyrdduoed ki finat Blending in the
Aer osil 200) are blended with a suitabl e blender.
&rosil 200 should be sieved with a 0.5 nm screen

before use. h) Magnesium stearate passed through a 0.5

LS . ed, [.nt.o0 I , uent :
e P R B uB M g SHRGE B oo i
Tablet-imalatdteord Boljs i ayet tableltd @nidgra press-coater. The difference between the

Tablet-in-Tablet and Bull's eye tablet is the position of the core tablet.

blen

Narrative more specific description of the manufacturing process for the Tablet-in-Tablet:

a) Fill a half of Metformin HCI-granulate in a die.

b) Place a Bl 1356 core-tablet on the surface of Metformin HCI-granulate.

c) Cover the core-tablet with second half of Metformin HCI-granulate, then compressed into
the tablet (Tablet-in-Tablet).

Narrative more specific description of the manufacturing process for the Bull's eye tablets:
a) Fill Metformin HCl-granulate in a die.
b) Place the Bl 1356 core-tablet on the Metformin HCl-granulate in the die, then

compressed into the tablet (Bull's eye tablet).
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The "DPP-4 inhibitor core-tablets" and "Metformn

HCl - granul ate" are conpressed into Tablet-in-Tablet or
w@iob/1519¢ye tabl ets using a press-coater. The PCT/EP2009/053978

di fference between the Tablet-in-Tablet and Bull's eye

tablet is the position of the core tablet. Narrative

nore specific description of,the manufacturing process

for the Tabl et-in-Tablet: a) Fill a half of I\/Etforrrin

r anul e in a ace 6 core-table
Thegﬁlb E%Se ’Eﬁ¥ "’BTCOf?getdf & n%ﬂ %ﬁﬂeoaﬁaﬁm NI FUES0RP™ ontaining
hyprohelloss as flhbfcmmlngl agenSQﬁomdemglﬁ/cojfasl\(ﬂaétmrzm nalc as glidant and the

th I
piare R RUB i EAisect' oy T PUee Al Boabtrpfide "
descrl ption of the manufacturing process for the
t
Narrg*J Ve rgor%%/peﬁﬁlgggs?rwéo%})f tgggéangj/gel,céuring&r%(iesg If]cg trl]]%Hmacoeatlng
a) M@prfomeilbme &l propgland glyeollame tiseoldedein duniéed watep itk qatopeller mixer.

Talcf Ftlao : h(gf»égbl dd{,?%u(ﬁjj o(l)jg %ﬂgi}té Iloﬁga%ghg %rtglsdbsﬁ)e}/se% in purified

Watecromrtralantncngo hwparoﬂfbdalsusaerm;mnf IS| addedr imtonthealygmdmellose solution, then

mlxe?(%\glﬂ'}/rf\ é%ﬁﬁ’%rymlx?rl ag nﬁ)ﬂ%nﬁﬂe&;?edgtu @apégdu%é C}ﬁ% ir‘(g%%tggi%glgpension”.

b) ahe tabletamreﬂmm eoatetbwitiNdrer aldatieg reispersied itd ittes target weight gain to

escri. JRaY factur rocessf
prodgjlc? quc%ifn %ogﬁz?ed ‘i’%a ro ﬁ&%ﬂng p r;/ lsgﬁgrdgt?ey%et cﬁed arggln before
use dnd kept\séaingrsigudy dtﬁmr@dhmb@tmgv(/spr’aylagpprop@sl er m xer.
Tal c, titaniumdi oxide, and iron oxide (yellow, red or
yell ow and red) are dispersed in purified water with a
hono- m xer. The suspension is added into the
hypronel | ose solution, then m xed with a propeller
m xer at anbient tenperature to produce the "Coating
4. PPB@dnbibitot—Dryig Tayertiad be tMetforedn #Gt Tabket dilmacddtingfer drug-
Ioad"in ating Suspension” to the target weight gain to
produce the "Fil mcoated Tablets". The "Coating
Suspensi on" should be stirred again before use and

Theé:P%é)g%l |c|)nr r]J. n%5§ hﬁwg%{) gg t heﬁlagrﬁ ylleﬁ% g eq%gm% %11 I%DC (Film-
coatBCI Tabtshd)awhi¢tf iatarpropatadny fiorg Idadioy dadimeipatieon the Metformin HCI

np3|t|o f aDPP4|nh|b|tor of this invention (Bl
Tablfg'géf'ownm ?mn HClI FDC (Fi |l ncoat ed



Tabl ets) which are prepared by drug | oadi ng by

filmcoating on the Metform n HCl Tabl et
wQaamba2¥4Tabl e 4: Conposition of BI
1356- Coati ng on Metform n HC
1356 / nmetformn HC),
/ 500 2.5/ 850 2.5 / 1000 |

HCl FDC BI
Strength (Bl

Metformn HCl -porti

1 [

on: (570)

is shown in

Tabl et Dose
ng Ingredient 2.5

A [my] [94 [ng] [

100) (969) (100) (1140)

(100) Metform n Hydrochl ori de 500,0 87,72 850,0 87,72

1000,0 87,72 Corn starch 15,0 2,63 25,5 2,63 30,0 2,63

1356 + NetPOT/BPI009/053978

Tableap Coimpositord 6 Bl B583 @6tf&mirBHBBFBE,K) 18588 o@tmd on tltformin HCI
TablA hydrous Silica 2,5 0,44 4,25 0,44 5,0 0, 44 Magnesi um

earate 5,0 0,88 8,5 0,88 10,0 0, 88 Tot al

Mass

(tabl et core) 570 100, ODo&bStrédGthOBI 1380/ meffofiiin HCI), mg

(100} oiebler | ose| (5 APAFSD b 0d 5000 Bbo 5§, 0g-5/ 1000

250 50,0190y ofF QggPL 7,07, DR X0 S0 0ol
MefipmmindiClparions, 00| 4, 0795, 0074080 (969000 | (EIpNTH)  (100)
MedGhliPy@odordde?S 020 5bodP Ug7Z2 [1885,01 T ONePX¥2lg006,60 67,72

0.03 0,25 0.04 0,2% 0.045 0,25 Djug-layer
Corpitargh | oadi ng) : (2%) (’1‘1@@\ £2§)§3 ,1\0@2’5.( 25) £2.600) f;E{P,gA 2,63
Cor§RBB%> 50 10, 00 250 10:00 HIL e Bse (S Ak sy 0 0%
Colb&iadBnARirQ 3iBc00 T2, 00 218, 000,42,/004,25 0,44 5,0 0,44
Magnesium stearate 5,0 0,88 8,5 0,88 10,0 0,88
Total Mass (tablet core) 570 100,00 969 100,00 1140 100,00
Seal-coat (seal-coating): (12) (100) (16) (100) (18) (100)
Hypromellose (5 mPa*s) 6,00 50,00 8,00 50,00 9,00 50,00
Propylene glycol 0,60 5,00 0,80 5,00 0,90 5,00
Talc 222 18,50 2,96 18,50 3,33 18,50
Titanium dioxide 3,00 25,00 4,00 25,00 4,50 25,00
Iron oxide, yellow 0.15 1,25 0,20 1,25 0,225 1,25
Iron oxide, red 0.03 0,25 0.04 0,25 0.045 0,25
Drug-layer (drug-loading): (25) (100) (25) (100) (25) (100)
Bl 1356 2,50 10,001 2,50 10,001 2,50 10,00
L-Arginine 2,50 10,00 2,50 10,00 2,50 10,00
Hypromellose (5 mPa*s) 18,00 72,00| 18,00 72,001 18,00 72,00
Propylene glycol 2,00 8,00 2,00 8,00 2,00 8,00
Over-coat (over-coating): (12) (100) (16) (100) (18) (100)
Hypromellose (5 mPa*s) 6,00 50,00 8,00 50,00 9,00 50,00
Propylene glycol 0,60 5,00 0,80 5,00 0,90 5,00
Talc 222 18,50 2,96 18,50 3,33 18,50
Titanium dioxide 3,00 25,00 4,00 25,00 4,50 25,00
Iron oxide, yellow 0.15 1,25 0,20 1,25 0,225 1,25
Iron oxide, red 0.03 0,25 0.04 0,25 0.045 0,25
Total Mass (film-coat) 49 100,00 57 100,00 61 100,00
Total Mass (coated tablet) 619 100,00 1026 100,00 1201 100,00
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Propyl ene gl ycol 2,00 8,00 2,00 8,00 2,00 8,00
Over-coat (over-coating): (12) (100) (16) (100) (18

w@ 1@9)121%pr onel | ose (5 nPa*s) 6,00 50,00 8, 00 BOT/BP2009/053978
9,00 50,00 Propylene glycol 0,60 5,00 0,80 5,00 0,90
5,00 Talc 2,22 18,50 2,96 18,50 3,33 18,50 Titanium
di oxi de 3,00 25,00 4,00 25,08,4,50 25,00 Iron oxide,
yellow 0.15 1,25 0,20 1,25 0,225 1,25 Iron oxide, red
0.03 0,25 0.04 0,25 0.045 0,25 Total Mass (fil mcoat)
49 100,00 57 100,00 6 1 100,00 Total Mass (coated
tablet) 619 100,00 1026 100,00 1201

anlpO OOI\/Bnuf %Ct U(HPE‘g%Fnh C"teéjr érfdgt ?%errmquy_@ln?#tg%{%q j)n si{lletformln

HCIMaBlet): i nhi bi tor (e.g. BI 1356) + rretformn HCl FDC

th.dru t i dbe . .
oprsh It fooh 0 5B R0 FreoRBHE A AR it ol @Bl oy by 2 fuic-
bed agnahtﬂatldm prroadassn@ pa)ro/reetmahntatirlettrigr pecsseEad film- coating process with
thre%S&psCO%i -£0; |hﬁ,g§r)'ld éo éjﬁr]d' Y av%g Cg%tﬁ?pi at {/epr (9%”915“%& be able to be
skippéd by tdrebiding gvithdlae drug;loading, lifdhe stabilityi i yxcm@ta’hlmept abl e.

Metformn HCI Tablets: Metformn HCI and corn starch

are pre-treated by heating in a chanber of fl uid-bed
MetMﬁmll-tGloTabletsr dhafoemiaxd@issnds eoldCstaenhdamer pieApmated Py heating in a
chargé?r Ol+(ﬂ{1éjr férsiﬁlb?tar boorrg%é)ﬁvrgﬁuf%§swgn amgyoljignel{r%g p[)cigiucts After the
pre-s@atengnh @f ohetfd@manidCatandncdrn cpiardh, tﬂmn‘ﬁtrwegramﬁlatlon is conducted by
copol yv don Kollld n_. VAG4 d RNaLE! er -
sorafiig ot ERDROT B etk rROMAE G AP e purnea
wategi Aﬁted‘lnmmdg a‘ ﬂ.uui -bebpenslatierrthe @fwmuﬁatewesie\gﬁdamw atseitalde screen.

Thegleg ﬁgg n att efjavfl'{eh Caoghégllr rLbﬁ? I | Is% ?] erP (#O)gﬁg)moagnesmm

stearate casrmhmssamj. Tm @inalheerndls| (BInsprm;steld |atocthevteueisowm1 a conventional
rota a press. Narrative nore specific description of

PHE nuf acturing process for the Metformn

HCl gr anul at e:

Narrative more specific description of the manufacturing process for the Metformin HCI-
granulate:

a) Metformin HCI is sieved using a screen with a mesh size of 0.5 to1 mm before weighing.
b) Copolyvidon is dissolved in purified water at ambient temperature with a propeller mixer to
produce the “Granulation Liquid”

¢) Metformin HCI and corn starch are heated in a chamber of fluid-bed granulator at 70 -
80 °C for more than 15 min until the product temperature reaches 60 °C

d) The “Granulation Liquid” is sprayed into the mixture for fluid-bed granulating under dry
condition to avoid blocking during granulation.

e) At the end of spraying, the resultant granulate is dried at 70 - 80 °C until the desired LOD
value (i.e. 1 — 2 %), in case the LOD is more than 2 %.

f) The granulate is sieved using a screen with a mesh size of 0.5 to 1.0 mm.

g) The sieved granulate and colloidal anhydrous silica (Aerosil 200) are blended with a
suitable blender. Aerosil 200 should be sieved with a 0.5 mm-screen before use.

h) Magnesium stearate passed through a 0.5 mm sieve and added into the granulate.
Subsequently “Final Blend” is produced by final blending in the blender.

i) The “Final Blend” is compressed into the tablets with a conventional rotary press.
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a) Metformin HCl is sieved using a screen with a nesh

size of 0.5 tol mm before wei ghing. b) Copolyvidon is
wale@sobtwedl in purified water at anbi ent tenper BCT/ER2009/053978

with a propeller mxer to produce the "G anul ation

Liquid® c) Metformin HCl and corn starch are heated in

a chanber of fluid-bed granupgtor at 70 - 80 0C for

nore than 15 mn until the product tenperature reaches

60 0C d) The "Granul ation Liquid" is sprayed into the

m xture for fluid-bed granul ating under dry condition
Fllnt-@oaimgj a hbltakxlkisrtgeo‘llmicngtegrtan(ﬂ) aeabooating: Ay dnhequends difm-coating

susiP e Firie RS JhBR Bl s Mty ae b8GyBhe Hiol dopastioieer
talc b glidaoband thmmlgmbhiaryeﬂml%roh o)<|d§lwd@|r aerlirad exidts asd étaedim dioxide,
een W th sjze

(2) éljrSi qg nSC us f|| oatj nS| coq |n|ng hy ronggllose as film-
nd €0y %?ar?ﬁfjg?e andC Caopggp%oﬁ gnhydqr%us sPPI%

fc;rr;ﬁnfgre%gglitdl pgr(@@ﬂ)@gf) neaglyacdblaelpimg(\:/l?gt \I?v: ﬁq@;jlﬁ%abb?ubd;temterand L- arglrllne as
sta b' ford (ﬁserraag Ph 8 o3 a6 ° paSsed 'P%r%‘ff&%”%% gontaining
hypmfmeﬂosfﬂ/gs alngicmjd@dagermt qorgmgergar glywlaiseplaﬁmlzeeqaletmhsl ¢lidant and the

na en e n in e
piomils e o s Bl B io® AT g FLELRE - D o e
t abl ets Wi th a conventional rotary press F| I m coat i ng:
ets seal

Narglie B0 Fhate Seselpre e e eetlisRiaeRab! 9 iteoBlhg i 2
coatnygpnmmid.ose as fil mform ng agent propyl ene gI ycol

Hasqo St | gl F%lc A3 Q‘Edp rwt ropeller mixer

3) FIRIASPT ¢ 8 Biceye ‘3r9cY/°8r QP oo aAOF W g yppeier mixer:

TalcdtitariudedioXidy, adldU@nIcomm (lygliovsbyedanr mmwcam;l red) atrecilmie'rseag in purified
ensj on ni_n

Wateru\KS/ a~hom tzﬂ\? f&lgﬁ)eh ronea(ia% elnf% the %yq%@gﬂosg solution, then

agen pr o y ehe g p as izer,
mlxaﬂ\u'@ stmsmeiiacm;xeaadamb@ngtemnwatasa mtpideIqeztbe ‘Caating Syspension”
coat i agueous fil mcoating suspension,

for “ge 8?trpgn8n%yoﬁlre¥ﬁ%ﬁﬂ\ngse as filmform ng agent,

b) Hypmnmdllesm wopylehe gtycpl asd |Lcargmme tied disasived ||rnjaxutifie1hd/ater with a
prop%ﬂ% rﬁl:xglg%ﬁlbﬁ?é/d{%g )%\?e\év%rluggﬁlg 3@{—;‘? méo dﬁh&%ro&qlolf,t% go ufisH] fon, gnen dispersed
with degropelfelr inuxeradt antbéentderuperatune ingropuactssDiag Sukpension” for “drug-
Ioadlngl’ m coating with a coating machi ne:

c) The Metformin HCI tablets are coated with the “Coating Suspension” to the target weight
gain to form the “seal-coat’. The “Coating Suspension” should be stirred again before use
and kept stirring slowly during the coating (spraying) process.

d) Following the seal-coating, the “Drug Suspension” is applied to the surface of the
Metformin HCI tablets to form the “drug layer” (drug loading). The “Drug Suspension” should
be stirred again before use and kept stirring slowly during the coating (spraying) process.
The coating end point can be determined by available PAT (Process Analysis Technology).
e) After drug loading the “Coating Suspension” is applied to the Bl 1356 drug-loaded tablets
to form the “over-coat” and to produce the “Film-coated Tablets”. The “Coating Suspension”
should be stirred again before use and kept stirring slowly during the coating (spraying)

process.
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a) Hypronell ose and propyl ene glycol are dissolved in

purified water with a propeller mxer. Talc, titanium
walemgiltziogs and i ron oxide (yellow, red or yel |l oRCERPR2009/053978

red) are dispersed in purified water with a

hono- m xer. The suspension is added into the

hypronel | ose sol ution, then g§xed with a propeller

m xer at ambient tenperature to produce the "Coating

Suspensi on" for "seal -coating"” and "over-coating". b)

Hypronel | ose, propyl ene glycol and L-arginine are
anﬂmslehymdomn purified water with a propeller mxer. B

The §)6 (ﬁjtcf %c'n%)/ﬁo d&:ﬁésgé gggg\faqinipnltaebltﬂgg A r_lgrrel | SR& (tablet core and
film-aodite e tebldte)ip e @truinel dbte Handiliste OhmspextivglySuspensi on"
for "drugloading”. c) The Metformn HCl tablets are
coated with the "Coating Suspension” to the target
Tableds: §ridugbbDesdriptidroofiBIt1366 “+IdetformvaltiCl FOO &dnGdayari@blets (Tablet
Cor(Tﬁus,pensi on" should be stirred again before use and
ept stirring slowy during the coating (spraying)
procesdtenty Fol | ow ng tmbsteﬁtkenglat(masstlhnetf@mJg HCI), mg
Suspensi on” is appl ited—tgt+he—surface MetHermn
HCl tablets to formijthe 2lif’rlL?Bol ayen" (25%65% n&s.”'ooo
The Thklggshapgpensi on” oRaMbizoMgxst | ro@ml bRl Ex k etDOiﬁI?biconvex

use—and kept stirri Ag slowl v durin coat i ng

(spFaRstiae Bdcess. [The Hoatkibmy en$ péPHE’X”%Qn he 21.0x96

determ@ggr by avail dbl e PAT (Process Apaleysi s

Technol rm\/\ p\ Af t er drlm | oadi ng t he " Coat.i ng

SuspenW&d* i s appliled to ?¥e Bl 1356 dFfY- 1 oaded 1180
TRk s [t (MéE It)ne OV%EpFoQaS8 and R@bp%)@‘?@e [nﬁpprox 7.6

'Film coat ed etd' " Coat i ng spensi on'l shoul d

stirre flore uzd0@nd kept stﬂtﬁoi ng sl ow 3150,

criirg e MRS (o =

Pr a%hiag) 148 0CeSH Y A .2
Description : The oroduc%“'l)rgescd?):r ptio pgg&d g(?L356 +|OIOrOX 00
Dﬁlrﬁtognatlonme[rlﬁlbﬂj mano- Iay$t5tabl efs (tadbet core arxdld
f1n o amcta) s—st 1N |c1u!c§ no—TFabte &
resotgg?&hgkr/ Tabl e |8: Pr uvgt DeS(rlot'rgﬁ of Bl 135‘60’5
+ Metform n HC FDC Mono-1ayer Tablets (Tabl et Core)

Tabléél?b%ﬁ% N@ésc‘tjl g{)/neae@ gt 'I\ﬂ%\@%ﬁn Eta?é-zé@ I\{Tlnt'gqg P:zts (Coated)

Items Dose Strength (Bl 1356 / metformln HCI), mg
2.5/500 2.5/850 2.5/1000
Color light yellow light orange light red
Weight 602 1016 1198
Thickness [mm], (Mean) Approx. 5.9 Approx. 7.4 Approx. 7.7
Crushing strength [N] (Mean) 2100, 2150, 2150,
Approx. 180 Approx. 240 Approx. 250
Disintegration time [min] <15 <15 <15




Stability data of Bl 1356 + Metform n HCI FDC

nmono- | ayer tablets (tablet core) with or w thout
wah2@pgrihe is shown in the foll ow ng tables (PUBEPR09/053978

weeks, 1 nonth and 3 nonths): 2.5+500 ng tablets +

12.5 ng arginine: 60 C glass bottle Test paraneter

Initial 2 W1 M3 M Degradatjgn Bl 1356 (A>) Total <

0.2 <0.2<0.2<0.2 2.5+500 ng tablets + 0 ny

arginine: 60 C glass bottle Test paraneter Initial 2 W

1 M3 M Degradation Bl 1356 (% Total < 0.2 1. 1 2.9
StalfitypDAta5+1000 ng tablets + 25 ng argi ni ne: 2.5+1000 ng

st iPkSh o1 ot A D Bl Bl 5l ity winou
L-ardioinalis shdvriZin th©following 3al€d @ivams2 Weelds, p maonimaed Binoalths):
5 conposition conprising or made froma DPP-4 inhibitor,
a partner drug, and one or nore pharnaceuti cal

2.5+600 Ingy teblets, + 428 nag angdlireophi | i ¢ and/ or basi c agent for

stabtH+Zrg——Sat-e—DbPP—4— nh—%g@n—%—t—d@gr—&d—&t—n—)n.
6 glass bottl

Test parameter Initial
2W 1M 3M
Degradation Bl 1356 (%)
Total <0.2 <0.2 <0.2 <0.2

2.5+500 mg tablets + 0 mg arginine:

60°C glass bottle

Test parameter Initial
2W 1M 3M
Degradation Bl 1356 (%)
Total <0.2 1.1 2.9 8.5

10  2.5+1000 mg tablets + 25 mg arginine:

60°C glass bottle
Test parameter Initial
2W 1M 3M
Degradation Bl 1356 (%)
Total <0.2 <0.2 <0.2 0.2

2.5+1000 mg tablets + 0 mg arginine:

60°C glass bottle
2W 1M 3M

Test parameter Initial

Degradation Bl 1356 (%)
Total <0.2 1.9 4.7 13.6
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2. A pharmaceutical conposition according to claiml

conprising a DPP-4 inhibitor, a partner drug, one or
woreooe/1pteas maceut i cal exci pi ents, and a buff er i PQI/AB®NY/053978

for stabilizing said DPP-4 inhibitor against

degradation. 3. The pharnmaceutical conposition

according to claim1l or 2, wperein said DPP-4

inhibitor is stabilized agai nst chem cal degradation.
C|a|4s The pharmaceuti cal conposition according to claim

TS 2 or 3, wherein the partner drug is selected from

the gr oup COI’]SI stl ng of biguanides including netformn

i di
1. AR EFBRSH QR GEmebRBs R GG AP T b P ner arug
and ARBsr mocd pidirmgcéeical s@ipictits, abd aTuelepplaiticrarndort basad agent for

.0NMpPQsSI t accordi_ng to an f the clains 1 to 4,
Stab&%'ﬁﬁé?\q [;)lﬁ@"‘ﬁ@&'ﬁg%ﬁﬁg'PFtcdegﬁ%qaan ‘basi ¢ agent or the
bufferi ng agent is a basic amno acid having an

| e
2. Al Ped AR el SRR ffwaPfing 5 0PR inhipitor. =
parthdridstg, dineer ntbre Mn‘moamtimtmdplemd; andrgpmsietingagent for stabilizing

: rding tq an clainms 1 to 5, wherein the

Sa'd%ﬁ'?hﬁ Jf 99%'P¥th°% 4 r???'?wt ranol ecul ar free primry or

secondary am no group 7. The phar maceut i cal
3. T\ﬁvﬁ&grsmgclfaﬁﬂc &R0 S|t| I%oc??%itgclaémgccgrezawggrem saldBPP4|nh|b|tor|s
stabmzécdjagﬂunqjtchamlwadeaggiadqmbnn and alogliptin. 8. The

phar maceuti cal conposition according to any of the

clains 1 to 6, wherein the DPP-4 inhibitor is
4. The pbhdrmmaeebtjdal qorhmsiti:dni amcdrdﬁg)tnmtd’rrylﬂ 2 3 Bewhereinthé ﬁaltbmftr drug is

seleétgg}rog}/th%ggo%ﬁ % t| a[r)m?Je (‘.iincllil({ln%%e?f r)(r;ngrp h?('}]rg %I‘I
thlazmymorhes|helud|hg|pmhtaazd)rm r&drwmmrlelenstaﬂmesmﬁlﬂhdﬂng atorvaistatin, and

| S_prese dosage range fromabout 0.5 ng to
ARégﬁ%ﬁ'qu%peﬁ{ﬁ'saﬁ%r}tl cularly fromabout 0.5 ng to about

10 ng. 10. The pharmaceutical conpositi on according to

lajm8 or..9, V\,herintheDPP-4in'b re
5. Tlﬁﬁ pga%aézga’%caéf?rg%%ﬁ?thon o%ccar_dgw’g t_ce’an% _C)E{’heg aérrns 18 R wﬁirje_m the
nuclé’bﬁwilpfrmldmmeaibiagaht @ dimpbgiering rgactds a diakig atmnaziafad hradng an
10, wherein the P-4 o . - .

mtramolecular amio group and dlkaline characteristics, including L-arginine, L-lysine and L-

histidine.

6. The pharmaceutical composition according to any of the claims 1 to 5, wherein the DPP-4

inhibitor has an intramolecular free primary or secondary amino group.

7. The pharmaceutical composition according to any of the claims 1 to 6, wherein the DPP-4

inhibitor is selected from vildagliptin, saxagliptin and alogliptin.

8. The pharmaceutical composition according to any of the claims 1 to 6, wherein the DPP-4
inhibitor is 1-[(4-methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-(3-(R)-amino-

piperidin-1-yl)-xanthine free base.
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inhibitor is present in a dosage strength of 2.5 ny.
12. The pharnaceutical conposition according to any of

wo beoat@uss 1 to 11, wherein the partner drug PGI/EP2009/053978
metform n hydrochl oride. 13. The pharnmaceuti cal
conposition according to claim 12, wherein netformn
hydrochloride is present in @q_glosage range from about
100 ng to about 1500 ng. 14. The pharmnaceuti cal

onposi tion according to claim 12 13, rein ,
9. Tﬁ&%ﬁgmc&uﬂvﬁ&;ggms&t*o%aaémf)rgw&tgﬁgﬁtof){hﬁ cgdlra\ggggg, wherein the DPP-4
inhitgtor Brgésendn 2865agb08ngetdn aBoilt,0.B61Q to ubd@@D my,. pattcularly from
The. phar mac i cal conposition according to claim 12,
abo‘f@'%ﬁ]g%ﬁggﬁﬁgbem% netfornin hydrochl oride is present
in a dosage strength of 500 ng, 850 ng or 1000 ngy. 16.

T phar maceut i cal ¢ osition .according to any, of S
10. ¢ B RETREOtte! e TR Rk TR BEERBI 2. ke e innioior
is prag@tin @adosdye dimeh§ibraf Op, dgent 5 os1Qmgr gi ni ne. 17. The

phar maceuti cal conposition according to claim 16,

wherein L-arginine is present fromabout 1 ng to about
11. 5Thephampreetsticbtymbpasitionadzoontding togldiro 8about 0,28hergin tH8DPP-4

.. The. pharmaceutical co sktion according to claim16
|nh|b6tprf7p’re ng'rneel‘ ﬂoaalgg s%gﬁ%jﬁo?% i'B¥tor and L-ar gi nine are

present in a weight ratio fromabout 1:20 to about

1,1 or from about .1:15 to.ahout 10-1 . .pref.erabl :
12. ¢ i dlce R e b By B il i igpin e
partearjposistretforatcloddeahtpride. any of the clainms 1 to 18,

wherein the excipients are selected fromthe group

consi sting of one or nore fillers including
13. DThephamtdceoiirahcahpositionaatdomlingge Ickiim N2z ederetnametigrmin

RS brafetBLnh AR R ror bt R Pl lsBElE Bty

anhydrous silica. 20. The pharmaceutical conposition

according to.a of the clains .l to C risin :
14. 2 B8 b Bis Qi YorBlosttS o8 R Bielante ol iR capSiRnetiomin
hydroonipiidd is ipeeseatioGr dbsage stergdtiaioh230) 500 62A%e 75@ @5 ror 400@ mg.

one or nore of the following: the filler corn starch,

the | ubricant magnesi um stearate, and the glidant
15. c®hé phaatacantivati c@usositidni azaording to claim 12, 13 or 14, wherein metformin

hydrochloride is present in a dosage strength of 500 mg, 850 mg or 1000 mg.

16. The pharmaceutical composition according to any of the claims 1 to 15, wherein the

nucleophilic and/or basic agent or the buffering agent is L-arginine.

17. The pharmaceutical composition according to claim 16, wherein L-arginine is present

from about 1 mg to about 50 mg, preferably from about 1 mg to about 25 mg.

18. The pharmaceutical composition according to claim 16 or 17, wherein the DPP-4
inhibitor and L-arginine are present in a weight ratio from about 1:20 to about 10:1, or from

about 1:15 to about 10:1, preferably from about 1:10 to about 10:1.

19. The pharmaceutical composition according to any of the claims 1 to 18, wherein the

excipients are selected from the group consisting of one or more fillers including D-mannitol,
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22. The pharnmaceutical conposition according to any of
the clains 1 to 2 1 in the dosage formof a tablet.

W@ 3009/Thw4phar maceut i cal composition accordi ng POI/EPRDINS397S
22, wherein the tablet is selected froma nono-| ayer
tablet, a bi-layer tablet, a press-coated tabl et
(including a tablet-in-tablejgand a Bull's eye
tablet), and a tablet which is filmcoated for

com A 8 AG LB U P 2o aee T R PRARE b PUfcant inouding
magaesipimi stexsate; nd anglidemt incRDingTdodoiphlampdeus sitied.
conmposition according to claim24, wherein the
filmcoat conprises a filmcoating agent, such as e.gqg.
20. hiype phainazseticad cqrhpaditioni aceordirguo kingof theglainps d gy H@remprising
ionally a glidant, such as e.g. talc, and

co &)’%/o%m s, binde
pob |8r?§It1 dne or nore pi gnents, such as e.g. titanium
di oxi de, iron oxide red and/or iron oxide yellow 26.

The pharmaceutical ¢ osition .accordi to any .af the
21. o e BT et Emp AR R BRETheDai 2 sPMbriSho b€ or more
of thedaolfpednd: ittanfilies carnretarch, |tiaey Ribrit i Imetgne si@rsteanatenanddthe glidant
the .fallowing may apply: - the percentage of

colloﬂirle I?f rous sil
1 £0 Xﬂ% Sh%/bcr""(t)chl oride is about 85 % by wei ght of
total tablet core, - the percentage of DPP-4 inhibitor

i s.abput 0.2.%- 0.4.9% by weight of tal_.tablet.core,
22. | SR Bitafiich s el ol e B S B dosaoe
formodf ettablat. t abl et core, - the tablet crushing strength

is higher than or equal 100 N, - the tablet friability

is lower than or equal 0.5 % - the tablet thickness
23. i $hé pbannadzeuticabcampasitincacto@ing toelaim 22hehéralbl teé tabdatdés selected

weiaht is fr abqut t ut nd- th .
ot 5eb-4yBe el P Aot P e R e Ml Bfigtin-tabe
and @iBull'szye tdtiet),@Emdrantabletivhichlis fiorpasad foodrugdeati.ng t o

any of the clainms 22-26, which is an i medi ate rel ease

dosage form characterized in that in a dissolution
24. t @bt phdmnercediicahtorapasitioatacceasty 1@ sldim 22 on@Bghiberein teatdblet

act ia\{e i ngredients is dissol ved.

of. the.
comprises a film-co
25. The pharmaceutical composition according to claim 24, wherein the film-coat
comprises a film-coating agent, such as e.g. hypromellose; a plasticizer, such as e.g.
propylene glycol; optionally a glidant, such as e.g. talc, and optionally one or more pigments,

such as e.g. titanium dioxide, iron oxide red and/or iron oxide yellow.

26. The pharmaceutical composition according to any of the preceding claims, in which the
pharmaceutical composition is a mono-layer tablet, wherein one or more of the following may
apply:

- the percentage of metformin hydrochloride is about 85 % by weight of total tablet core,

- the percentage of DPP-4 inhibitor is about 0.2 % - 0.4 % by weight of total tablet core,

- the percentage of L-arginine is about 2 % by weight of total tablet core,

- the tablet crushing strength is higher than or equal 100 N,

- the tablet friability is lower than or equal 0.5 %,

- the tablet thickness is from about 5.7 to about 8.4 mm,

- the tablet core weight is from about 590 to about 1180 mg, and
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28. A solid pharmaceutical conposition conprising or
made from
wda 29094218t hyl - qui nazol i n- 2-yl ) met hyl ] - 3- net hy| PGFER20021053978
yn-1-yl)-8-(3-(R)-am no-pi peridin-1-yl)- xanthine,
metform n hydrochl oride, L-arginine, and one or nore
fillers, one or nore bindersznone or nore glidants
and/ or one or nore lubricants. 29. The pharnmaceuti cal
-theltaF‘gﬁdc’l elqutlaﬂ ﬁ{ﬁg%r t?hacn c{)j}'eraugl Po'rmi?hs wher ei n
2- yI)methyI] 3-net hyl -7-(2-butyn-1-yl)-8-(3-(R)-am no-
xant b 1 ne has article si.ze _
7. GrBE Phitoai 48R0l 2R B B b g BAEE P20, whic is an
|mmpd|etm’elerage dogHyerfome, ehbractdrized impta st in iaatissatution thsh gftérct5 minutes at
L,m or conpri si | nc orating the
easf 8 b b veigpiivart o Bt ngielitals R RBRLE: "ror o
pharmaceutical excipients, such as e.g. one or nore
p utica ected from. D mannitol,
2. ANRTE PR i Bl ool D RS g Mg Prione.
1-[(4vmgthybuinazlie@rdinesth\ ARk meth vi-61(Bkbutya iyl 8- ¢8R sarminoauipedidin-1-yl)-
The pharmaceuti cal conposition according to any of

Xa”‘%h‘& precedi ng clains which is made by conpri sing
metfoanipihydrghleddel | ngr edi ent s.

L-arginine,
and one or more fillers, one or more binders, one or more glidants and/or one or more

lubricants.

29. The pharmaceutical composition according to claim 8 or 28, wherein 1-[(4-methyl-
quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-y1)-8-(3-(R)-amino-piperidin-1-yl)-xanthine has
a particle size distribution of X90 < 200 pm.

30. A process for preparing a pharmaceutical composition according to claim 1, 2, 19 or 28
comprising incorporating the active ingredients and L-arginine in one or more pharmaceutical
excipients, such as e.g. one or more pharmaceutical excipients selected from D-mannitol,

corn starch, pregelatinized starch, copovidone, magnesium stearate, and colloidal anhydrous

silica.

31. The pharmaceutical composition according to any of the preceding claims which is

made by comprising combining said ingredients.



