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DPP IV inhibitor fornmul ati ons The present invention
relates to pharnaceutical conpositions of selected DPP
wWo Y0ornks7bi t ors, their preparation and their UuSBCT/@P2007/054204
treat selected nedical conditions. The enzyne DPP-1V

(di peptidyl peptidase 1V) also knowmn as CD26 is a
serine protease kn H}] d to the.cl eavage of a
di peptide fromt heB)%?)t MI f@prtq{an%@tlo({]snunbgr of
proteins having at their Ntermnal end a prolin or

alranin residue. Due to this property DPP-TV inhibitors
interfere with the plasma | evel of bioactive peptides

The gigatidingphyBHe: R TidaiEaftapsamiatatiiaet rp 1v
inhitiRIrs | theR préparatibe EpIheP uBE ap aicat pblattsrcBticahtonditions.
conpositions of selected DPP-1V inhibitors it has been

observed, that the DPP-1V inhibitors with a primry or

< . : b L Li _ _

The o Rp PR Ao gtop 70 ARG v 5 €D26 iy sorine

protessdrnowh t6 leddivbthy deadigyeeasftesdipeptidafrom the N-terminal end of a
m crocrystalline cell ulose, sodium st a\rch :T%X'CO' at e

numbes 9F RFHEINSGRY G, el N-4gTmipalcengta grolty orflgnidegidue. Due to

i LN ith tH Jlevel of bioacti ti
ris BRSO ACk M er S AREIAESEE RUSRR fvol g oseig pevies
including thsd pbptide Gh&y1 medcre wonkiderary teelwe ppireising drsigd fonthe

§ol i d fdé)sa&e for[ns and with
treatment of diabetes mellitus.

In attempts to prepare pharmaceutical compositions of selected DPP-IV inhibitors it
has been observed, that the DPP-1V inhibitors with a primary or secondary amino
group show incompatibilities, degradation problems, or extraction problems with a
number of customary excipients such as microcrystalline cellulose, sodium starch
glycolate, croscarmellose sodium, tartaric acid, citric acid, glucose, fructose,
saccharose, lactose, maltodextrines. Though the compounds themselves are very
stable, they react with many excipients used in solid dosage forms and with
impurities of excipients, especially in tight contact provided in tablets and 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 which are
required due to the surprising potency of the selected inhibitors. Thus,
pharmaceutical compositions are required so solve these technical problems
associated with the unexpected potency of selected DPP-IV inhibitor compounds.

A pharmaceutical composition according to the present invention is intended for the
treatment of to achieve glycemic control in a type 1 or type 2 diabetes mellitus patient
and comprises a DPP-IV inhibitor with an amino group, especially a free or primary
amino group, as an active ingredient, a first and second diluent, a binder, a

disintegrant and a lubricant. An additional disintegrant and an additional glidant are a
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inmpurities of excipients, especially in tight contact
provided in tablets and at hi gh excipient/drug rati os.
w(db@7ams7ao group appears to react with reduci NBCHEBBNT054204

and with other reactive carbonyl groups and with
carboxylic acid functional groups fornmed for exanple

at the surface of m crocryst_gl_l i ne cellul ose by

oxi dation. These unforeseen difficulties are primarily
observed in | ow dosage ranges which are required due

to the s risi ot ency .of the elected inhibitors
furtﬁerwtwﬁhéﬁﬁﬁ'eaa@?ﬁ% CoTBRGRIEPRS Bra be SR eal shewmatoid arthritis,
e
obeSf) ¥fid bIRIBOIEGIBS IR & M IrEaRraR iBflsphthiiof

conpounds A pharnmaceutical conposition according to
s i ntended

Dilupg e SHERFE og ALl o S eeor I 1. MyeniBh are
cell@lb@@Eb%eﬁﬁllbéélé%ammﬁlﬁ'éspﬂﬁﬂe @ﬁﬁ}kﬂﬁo&@sdlﬁa%%a"éf’umphosphate

inhibitor with an am no group, especially a free or

dihysirateaegythaitoh dowsobptituted hydraxypropyi eriiulasee Franniok, ipregelatinized

starPr REEL Ao fbse B enfolirE el & afth are

prefagddt i onal glidant are afurther option. Additionally
t he conpositions can be used to treat rheumatoid
arthritis, obesity and osteoporosis as well as to

DllugH%Oﬂ%?%r?éd 29t &eécfr%”&ﬂ]e%%?é R apdd M%ﬂhéné&ﬂﬂ@é’rﬁt@ pre-

armaceut i ca osition accordin
gelatlmwdtstarchaarm losl- tmlbslmetendvydiemxypdo;b)ﬂselmlose (L-HPC) which show
add%onal blngeoslpo%aetrt?e anhydr ous, di basic cal ci unphosphat e

Lubricants suitable for a pharmaceutical composition according to the invention are
talc, polyethyleneglycol, calcium behenate, calcium stearate, hydrogenated castor oil

or magnesium stearate. The preferred lubricant is magnesium stearate.

Binders suitable for a pharmaceutical composition according to the invention are
copovidone (copolymerisates of vinylpyrrolidon with other vinylderivates),
hydroxypropyl methylcellulose (HPMC), hydroxypropylcellulose (HPC),
polyvinylpyrrolidon (povidone), pregelatinized starch, low-substituted
hydroxypropylcellulose (L-HPC), copovidone and pregelatinized starch being
preferred.

The above mentioned binders pregelatinized starch and L-HPC show additional
diluent and disintegrant properties and can also be used as the second diluent or the
disintegrant.

Disintegrants suitable for a pharmaceutical composition according to the present
invention are corn starch, crospovidone, low-substituted hydroxypropylcellulose (L-

HPC) or pregelatinized starch, corn starch being preferred.

As an optional glidant colloidal silicon dioxide can be used.
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di hydrate, erythritol, |ow substituted hydroxypropyl

cellulose, mannitol, pregelatinized starch or xylitol.
wa@eanig2g7eose di |l uents mannitol and pregel ati ni E€DEP2007/054204

starch are preferred. Diluents preferred as the second

di l uent are the above nentioned diluents pre

gel atini zed starch and | ow substituted

hydr oxypr opyl cel | ul ose (L-HPC) which show additi onal

bi nder properties. Lubricants suitable for a

har maceuti cal. .conposition according to the invention

An GrEMpIARCCOBBPSLOR FHanEkIY e RraseTtIRYIRscaraprises the diluent
S St B P R S PR i or PREAGRY e
bindsrr eapavidongj theelisintagrasitotasn fstarch, amhdmegnesiune stearate as the
lub conposition according to the invention are copovi done
u rtC@gBol yneri sates of vinylpyrrolidon with other

vi nyl derivates), hydroxypropyl nethylcellul ose (HPMO),

hydr oxypr opyl cel | ul ose (HPC), pol yvinyl pyrrolidon
Dosggeodos eiepasee yathaa phaeacaitigpbeompesitieumaesardingdto the present

e AR b8 e DO S Al g, Prererec

dosaged bned mgndeng 16 ege| Rivignarredo stgr ch and L- HPC show
addi ti onal

Typical pharmaceutical compositions comprise (% by weight)

0.5-20 % active ingredient

40-88 % diluent 1,

3-40 % diluent 2,

1-5 % binder,

5-15 % disintegrant, and
0.1-4 % lubricant .

Preferred pharmaceutical compositions comprise (% by weight)

0.5-7 % active ingredient
50-75 % diluent 1,

5-15 % diluent 2,

2-4 % binder,

8-12 % disintegrant, and
0.5-2 % lubricant

The pharmaceutical compositions according to the invention are intended for oral use
and can be used in the dosage form of a capsule, a tablet or a film-coated tablet.
Typically the film coat represents 2-4%, preferably 3% of the composition and
comprises a film-forming agent, a plasticizer, a glidant and optionally one or more
pigments. An exemplary coat composition may comprise hydroxypropylmethyl-
cellulose (HPMC), polyethylene glycol (PEG), talc, titanium dioxide and optionally

iron oxide.
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di l uent and di sintegrant properties and can al so be

used as the second diluent or the disintegrant.
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conposition according to the present invention are

corn starch, crospovidone, |ow substituted

hydroxypropylcellulose (LHPC), or pregel atinized

starch, corn starch being preferred As an optiona

glrdant col l oidal silicon dioxide can be used. An

exenpl ary conposition according to the present

i nvention conprises the diluent mannitol,
Pre@rr%greé&wbnhgr%@.eﬂt@rrr:mea%orﬁeﬂldflrﬁélbr éatnlﬂ irfefltibh & DPP-1v

n properti es, I nder copovi e, the

inhibitars vithga antmary emiso graup asddaliathersoiusnalt amany &FES 1V inhibitor

brlca . rrB prepared with a
andﬁ?ﬁthﬁ'@@ugﬁﬁﬁ?d _Boi‘b'%@r”? ns according to the present

i nvention contain active ingredients in dosage ranges
of (¢ 1-10 — Preferred dosages are 0.5 ng, 1 ng, 2.5
R1.J10, nmg.and 10 ny. Typical pharmaceuti cal
CNApostHtians conprise (% by wei ght) 0.5-20 % active
yrh\r ed |ent/ 88 %d)luent 1, 3-40 %diluent 2,
N

0O N

or formula (I1)

0 %
N Il
)—r2 W
N

R1_

wherein R1 is ([1,5]naphthyridin-2-yl)methyl, (quinazolin-2-yl)methyl], (quinoxalin-6-
yl)methyl, (4-Methyl-quinazolin-2-yl)methyl, 2-Cyano-benzyl, (3-Cyano-quinolin-2-
yl)methyl, (3-Cyano-pyridin-2-yl)methyl, (4-Methyl-pyrimidin-2-yl)methyl, or (4,6-
Dimethyl-pyrimidin-2-yl)methyl, and R2 is 3-(R)-amino-piperidin-1-yl, (2-amino-2-

methyl-propyl)-methylamino or (2-(S)-amino-propyl)-methylamino.

Preferred DPP |V inhibitor compounds are the following compounds and salts

thereof:

¢ 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):

p Zi%Q



1-5 % bi nder, 5-15 %disintegrant, and 0.1-4 %

| ubricant . Preferred pharmaceutical conpositions
w@oompnesses (% by weight) 0.5-7 % active i ngredi BOL/EBDOT654204

%diluent 1, 5-15 %diluent 2, 2-4 %binder, 8-12 %

di sintegrant, and 0.5-2 %l ubricant The pharnmaceuti cal

conpositions according to th% invention are intended

for oral use and can be used i n the dosage formof a

capsule, a tablet or a filmcoated tablet. Typically

the filmcoat represents 2-4% preferably 3% of the

* dldigRnepinEsia-utpet Sty &by |4 (R)z-amino-
B Affxadtnile (BRHaRE Y ORINR adeeoBRaOITI):

ary coat comnposition may
hydr oxypr opyl ngt hyl cel | (HPMC), pol yet hyl ene
gl ycol (PEQ, talc, gitani um dioxide and optionally
DOBes
N
N O)\N

)—N
N

5 o 1-[(Quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-

yl)-xanthine (compare WO 2004/018468, example 2(80)):

| N
CUL -0

e 2-((R)-3-Amino-piperidin-1-yl)-3-(but-2-yinyl)-5-(4-methyl-quinazolin-2-ylmethyl)-
10 3,5-dihydro-imidazo[4,5-d]pyridazin-4-one (compare WO 2004/050658, example
136):

0 //
N N
\ﬁAN
| N
ijifN Nao | N/>;
N

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



iron oxide.- APreferred active ingredients in the

context of the present invention are DPP-1V inhibitors
WOWwao/1287p4 i mary ami no group and salts thereof BCLEPAS7/054204

any DPP-1V inhibitor and salt thereof defined by

formula (1) or formula (I1) wherein RL is ([1

, 5] napht hyhdi n- 2-yl ) net hyl , _%qui nazol i n-2-yl)nethyl],

(qui noxal i n-6- yl)nethyl,

(4- Met hyl - qui nazol i n-2-yl ) met hyl, 2-Cyano- benzyl,

(3-Cyano-qui nolin-2- yl)nethyl,

(3- Cyano- pyri dpn- 2- y/IZ,Ln:ﬁrVF,

(4- Met hyl - pyri i di n-2-yl)nmethyl, or (4,6-
>, | A1 oM -Bl-yl)ryethyl, and R2 is
R) - am no-pi perl|j di !, ({-am no- 2-

|~ Nro - amno o
) - anmiCho- pNopy!| )- net hyT api\no. Preferred DPP |V

i nhi bl tor conpc{)unds are the foll ow ng conpounds and
salts thereof:
1-[ (4- met hyl - qui nazol i n-2-yl) et hyl ] - 3- net hyl - 7- ( 2- but

o Hdidsibebrbisdln BT Rty 7 4p Bulyd 1B LA s-amino-
D e Y 2 Rheh e ¢
V\Dthoo_Af/ 018468, exanple 2(252)):

n-2-yl) ]-3-methyl-7-(2-butyn-1
- am nyo- pi peri din-1

are

e 1-(2-Cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-(( R)-3-amino-piperidin-1-yl)-
xanthine (compare WO 2005/085246, example 1(39)):

| . N =

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

| N

10



yl ) -xanthine (conpare WD 2004/ 018468, exanple 2(80)):

2-((R)-3-Am no-piperidin-1-yl)-3-(but-2-yinyl)-5-(4-ne
W0 boo7AegTRNazol i n- 2-yl met hyl ) - PCT/EP2007/054204

3, 5-di hydro-i m dazo[ 4, 5-d] pyri dazi n- 4-one (conpare WO

2004/ 050658, exanpl e 136)

1-[ (4- Met hyl - qui nazol i n- 2-y| }et hyl | - 3- met hyl - 7- (2- but

yin-1 -yl)-8-[(2-am no- 2-

met hyl - propyl ) - met hyl am no] - xant hi ne (conpare WO

2006/ 029769, exanmple 2(1 )):

1-[ (3-Cyano-qui nolin-2- yI)methyI] 3-net hyl -7-(2-butyn-

IOy TP S amine

p+p(led@y&rW)—kmﬂhyie)(c@mmt¢1W@'2QOﬁ¥&ﬁﬁQA@ gxample 1(52)):
-yl )-8-((R)-3-am no-piperidin-1 -yl)- xanthine
| |corrpare WD 2005/ 085246, exanple 1(39)):

[(4 Met oyl - qui n -2-yl) et hyl ] -3-nethyl -7-(2-but
- - - (2-ami nopropyl) -
gonpare WO 2006/ 029769, exanple

-2-yl)methyl]-3-nethyl-7-(2-b
pi peridin- 1-yl)-xanthine
con@ / 085246\ exanpl e 1(52)):

1-[(4- I\/thyI pyrimdin-2Nyl)methyl]-3-nmethyl-7-(2-buty
n-1-yl)-8-((R)-3-am nopi peridin- 1-yl)-xanthine
(conpare WD 2005/ 085246, exanpl e 1(81))

diénM met hyl - pyrim -3-ne -7-(2-,
o Bt eyt By s A gi(Abutyn A Y-B(R)3-armino-
piperidin-1-yl)-xanthine (compare WO 2005/085246, example 1(81)):

|
0 =

10 ¢ 1-[(4,6-Dimethyl-pyrimidin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl)-xanthine (compare WO 2005/085246, example 1(82)):

A ﬁi%

¢ 1-[(Quinoxalin-6-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-
15 yl)-xanthine (compare WO 2005/085246, example 1(83)):
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1-yl)-xanthi ne (conpare WO 2005/ 085246, exanple
1(82)):

wa 2qof@es7eoxal i n- 6-yl ) met hyl ] - 3- net hyl - 7- ( 2- but pEF/EP2007/054204
-yl )-8-((R)-3-am no-piperidin-1 - yl)-xanthine
(conpare WD 2005/ 085246, exanple 1(83)):To prepare
conpositions according to theg invention a granul ate
can be prepared by a wet granul ati on process.
Al ternative nmethods for granulation of active
i ngredi ent and excipients with a granulation |liquid
are fluid bed g)ranul/g;im one-pot granulation. In
t he wet granul dti rocess the granulation liquid is

. nol , nethanol ,

| i sqpr opanol , [ acet ne}%j_m,\gfera ly purified water, and

copgovi done. The solvent is a
Nol atY1 e &bnpoblent, ich doj§s not remain in the fina
product. The a&tive i ngredi enN and the other
exci pients with exception of the lubricant are
prem xed and granul ated with the aqueous granul ation
liquid using a high shear granul ator. The wet
granul ation step is followed by an optional wet
sieving step, drying and dry sieving of the granul es.
For exanple a fluid bed dryer can then be used for
To prepargcompesitiene dceprding tosharirvesitionsgramutaigisaarbe prepared by a

wer SPRNAREGT biogEeR Bueplirs nifods, B ofnialart b isive ipprpeient and
excipferiié emﬂ@l?iamuaatwmi lfcruid Erecfid &vaidl graabilaiibe e @hespitiyrasulation.

a free fall blender followed by addition of the
| ubri cant

In the wet granulation process the granulation liquid is a solvent such as water,
ethanol, methanol, isopropanol, acetone, preferably purified water, and contains a
binder such as copovidone. The solventis a volatile component, which does not
remain in the final product. The active ingredient and the other excipients with
exception of the lubricant are premixed and granulated with the aqueous granulation
liquid using a high shear granulator. The wet granulation step is followed by an
optional wet sieving step, drying and dry sieving of the granules. For example a fluid

bed dryer can then be used for drying.

The dried granules are sieved through an appropriate sieve. After addition of the
other excipients with exception of the lubricant the mixture is blended in a suitable
conventional blender such as a free fall blender followed by addition of the lubricant
such as magnesium stearate and final blending in the blender.

Thus an exemplary wet granulation process for the preparation of a pharmaceutical

composition according to the present invention comprises

a. dissolving a binder such as copovidone in a solvent such as purified water at
ambient temperature to produce a granulation liquid;

b. blending a DPP-IV inhibitor, a diluent, and a disintegrant in a suitable mixer, to

produce a pre-mix;
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such as magnesi um stearate and final blending in the
bl ender. Thus an exenplary wet granul ati on process for
wo b@7pesgpar at i on of a pharnmaceuti cal conposi t i BET/EP2007/054204
according to the present invention conprises a .
di ssol ving a bi nder such as copovidone in a sol vent
such as purified water at ar_r‘@i_ent tenperature to
produce a granulation liquid; b. blending a DPP-1V
inhibitor, a diluent, and a disintegrant in a suitable
m xer, to produce a pre-mx;c .. Mj Steni the pre-m x .
. WdiSleRIdRg RIS A Mt g rahilatio lsbickiashpgseadently Granulating
g j kSt f i le in a
e pRE R I SRIB e p Fidhy BB,
d. geahahztyesleying the grariatedipre-rsixghoughtahsiavewdth aimmshasize of at

at_| 1.0 and preferably 3 mm e. drying the
gﬁ%ﬂ?ﬁﬁi@ @n&@n%&g{ér lgy%m@’and preferably 55-65C inlet
e. adfyihgfeyrinilRe @ aboyeIPI78°Crard pretdrebiyed5B5PErinlétbir

I
the desired loss on drying value in the' range of 1-5 %
i teropergitwredor examals l@rﬁ)ﬂwg begedrer watilghesigsiee lgssron drying

e [ [ ev] tdar. .a sieve Wth a nmesh size of
O§§Wfﬁgé§'@ bg?'gf%r'gég%'% mm and g . adding
f. pdefuengiby Yhe daee draniaiccfanbxampldiey gicaimg @reughra dievalith a

bl endi ng for exanpl e
mesh size of 0.6 mm-1.6 mm, preferably 1.0 mm; and

adding preferably sieved lubricant to the granulate for final blending for example

@

in a cube mixer.

In an alternative process part of the exipients such as part of a disintegrant (e.g. corn
starch) or a diluent (e.g. pregelatinized starch) or an additional disintegrant

(crospovidone) can be added extragranular prior to final blending of step g.

In another alternative version of the process the granulate produced in steps ato e is
produced in a one pot high shear granulation process and subsequent drying in a

one pot granulator.

For the preparation of capsules the final blend is further filled into capsules.

For the preparation of tablets or tablet cores the final blend is further compressed
into tablets of the target tablet core weight with appropriate size and crushing
strength, using an appropriate tablet press.

For the preparation of film-coated tablets a coating suspension is prepared and the
compressed tablet cores are coated with the coating suspension to a weight gain of
about 2-4 %, preferably about 3%, using a standard film coater. The film-coating
solvent is a volatile component, which does not remain in the final product. To reduce
the required amount of lubricant in the tablets it is an option to use an external

lubrication system.
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in a cube mxer. In an alternative process part of the

exi pients such as part of a disintegrant (e.g. corn
waetarakg2or a diluent (e.g. pregel atinized stapChEPNT/054204

an additional disintegrant (crospovi done) can be added

extragranular prior to final blending of step g . In

another alternative version gf the process the

granul ate produced in steps a to e is produced in a

one pot high shear granul ation process and subsequent

drying in a one pot granulator. For the preparation of
M‘%ﬂl es the final blend is further filled into

capsul es. For the preparation of tablets or tablet
cores the final blend is further conpressed into
Exatrgié dt s Fogrnmulatioarfosditesticompressiowi ght with

an SRR Ty S OB oL SR ER an otrer
excioiérﬂs AARLS@ehadh 8F Maynesiinh BaFAtSRAB YA ddinkd ﬁ@ﬁréﬁéar
nd the conpressed tablet cores are coated withthe

blertﬁt%tThig Psersii¥ s Bieed dhreuabiaghmmdiey cofigh edeitipnpfgpagnesium

o PRI Ina Sl 3 B0 BSURRORE bR a0 e

finadisiead iwtompraisediintotthbldis DsingRr SWtible tabdetrmeus eTHd®Ilowing

requi red amount of |lubricant in the tablets it is an

CO”W@It@HStC@”LR%OQW"@@: er nal

Component mg/tablet %ltablet| mg/tablet| %/ tablet
Active ingredient 1.000 2.000 2.500 2.000
Mannitol 43.250 86.500 108.125 86.500
Pregelatinized starch 5.000 10.000 12.500 10.000
Magnesium stearate 0.750 1.500 1.875 1.500
Total 50.000 100.000 125.000 100.000
Component mg/ tablet| %/ tablet| mg/ tablet| %/ tablet
Active ingredient 5.000 2.000 10.000 2.000
Mannitol 216.250 86.500 432.500 86.500
Pregelatinized starch 25.000 10.000 50.000 10.000
Magnesium stearate 3.750 1.500 7.500 1.500
Total 250.000 100.000 500.000 100.000

Example 2 - Alternative formulation for direct compression

An active DPP |V inhibitor ingredient with a primary amino group and all other
excipients with exception of magnesium stearate are blended in a high shear
blender. This pre-mix is sieved through a 1 mm sieve. After addition of magnesium
stearate the pre-mix is blended in a free fall blender to produce the final blend. The
final blend is compressed into tablets using a suitable tablet press. The following

compositions can be obtained:



10

15

| ubrication system Exanpl es Exanple 1 -
di rect conpression An active DPP IV inhibitor
WO ngrraei7ent with a primary am no group and al | pPOL/ER2007/054204

for

For mul ati on

exci pients with exception of nmagnesium stearate are

bl ended in a high

sieved through a 1 mm si eve.

shear

bl ender.

fter

This pre-mx is
addi ti on of

magnesi um stearate the pre-mx is blended in a free

fall

bl ender to produce the final

bl end. The fi nal

blend is conpressed into tablets using a suitable

t abl et press.

The follow ng conpositions can be

obrai ned:  Exanpt Biot P t
C°'a‘-l°r° ?comaressn 3_ "Mté}%l]” }dﬁb i/ i"Y tgpeg % tablet
Activeah§idestit Wi th & pri nmegyp g nop ggppp anglsgbl ot heigaa

excipients with exception pf nmagnes|um steargate are
Dibgpiended in a hi gh shear bllender. Th|s pre-nmix is
calguepbasphateugh a (1 mfAG4@WVEe. Aft.833 pddi46.8080pf 78.177
anhyaignmﬁi um stearatle the prefmx is bfended infa free

Cjcler to produce the final b|end. The|final

ressied iM2000 bl 2&006| Nng #2.6001 abl 20.000
hy %P@fpé?m% eI'he fol I owi ng conposifions can|be
Magﬁéﬁuweﬂﬁém e_ 3_ - T%Q@t f?'f’ﬂUd)@“ ' ?n+(§?699 ' d0n130p®
Totel oduce a 760.000[ 100.000]  60.000| 100.000
Component mg/ tablet| %/ tablet| mg/ tablet| %/ tablet
Active ingredient 10.000 1.667 10.000 2.222
Dibasic
calciumphosphate, 464.000 77.333| 344.000 76.788
anhydrous
Low-substituted
hydroxypropylcellulose 120.000 20.000 90.000 20.000
Magnesium stearate 6.000 1.000 6.000 1.000
Total 600.000 100.000( 450.000 100.000

Example 3 - Tablet formulation

Copovidone is dissolved in purified water at ambient temperature to produce a
granulation liquid. An active DPP |V inhibitor ingredient with a primary amino group,
mannitol and part of the pregelatinized starch are blended in a suitable mixer, to
produce a pre-mix. The pre-mix is moistened with the granulation liquid and
subsequently granulated. The moist granulate is optionally sieved through a sieve
with a mesh size of 1.6-3.0 mm. The granulate is dried at 55 °C in a suitable dryer to
a residual moisture content corresponding to 2-5 % loss on drying. The dried
granulate is sieved through a sieve with a mesh size of 1.0 mm. The granulate is
blended with part of the pregelatinized starch in a suitable mixer. Magnesium

stearate is added to this blend after passing through a 1.0 mm sieve for delumping.
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Example 4 - Coated tablet formulation

Copovidone is dissolved in purified water at ambient temperature to produce a
granulation liquid. An active DPP |V inhibitor ingredient with a primary amino group,
mannitol, pregelatinized starch and corn starch are blended in a suitable mixer to
produce the pre-mix. The pre-mix is moistened with the granulation liquid and
subsequently granulated using a high shear mixer. The moist granulate is optionaily
sieved through a sieve with a mesh size of 1.6-3.0 mm. The granulate is dried at
about 60 °C in a fluid bed dryer until a loss on the drying value of 2-4 % is obtained.

The Final Blend is compressed into tablet cores.

Hydroxypropyl methylcellulose, polyethylene glycol, talc, titanium dioxide and iron
oxide are suspended in purified water in a suitable mixer at ambient temperature to
produce a coating suspension. The tablet cores are coated with the coating
suspension to a weight gain of about 3 % to produce film-coated tablets. The

following tablet compositions can be obtained:



10

15

sieved through a sieve with a nesh size of 1.6-3.0 mm
The granulate is dried at about 60 Cin a fluid bed

waleooen28med i |

obt ai ned. The Fi

cores.
gl ycol

Hydr oxyp
tal c,

i nal
ropyl

titani um di oxi
suspended in purified water

a loss on the drying val ue of 2-4rP@/EB2007/054204
Blend is conpressed into tablet

met hyl cel | ul ose, pol yet hyl ene

and iron oxide are

I a suitable m xer

at

anbi ent tenperature to produce a coating suspension.

Compzqmrm on to ¢ otO pntgjbc_e mg
LT T.IT+ C ted ta (o014 Ul 1
ACtbvﬁw'”BEecﬁ%'? tai ne il at :go(ﬁé)@ 10.000
Maﬁﬁi@&V' d?ne ' f* 01' SSGj 450 i nGG"%IO iGQS‘WOE 1?0 Qp‘@' e’[}ZS.QOO
Pregefatinizecrstacaht qr | riypeq ent 900K a BrQQ@e y 18900  18.000
rou manni L ol an pel ed end
Coﬁ% & PCJ]JI table ni xe?‘)' @)8 rog%ggbi ese%(?d ni ﬁé’.OOO
Cop@wﬁ@m@tened Wit h tZlEO(Ql anutat)oon Irzowoc an<$ 400 5.400

DuubchCIILI d.llu: d.t CU IIIC 1TUl1 I d.IILI d.l. C 195
Ma@ﬁ%'&ﬁ‘aﬂ?;’i‘@?eved theedigh alsaly abl Gdve. 2.700
Tof ate I1s drifed at apout 50 € In asutable dyryer
(talgl:& r%)rl oss on dr90.6@0yal 9@.060|3- 96%005 ct80=00Gk:(d. 180h000

&8 anulatd is sieved through a sieve with nesh

HP#iGe of 1.0 nm 1.500 1.500 1.500 2.500 2.500
PEG 0.150 0.150 0.150 0.250 0.250
Titanium dioxide 0.750 0.750 0.750 1.250 1.250
Talc 0.525 0.525 0.525 0.875 0.875
Iron oxide, yellow 0.075 0.075 0.075 0.125 0.125
Total Mass

(coated tablet) 93.000 93.000 93.000( 185.000| 185.000

Example 5 - Tablet formulation

Copovidone is dissolved in purified water at ambient temperature to produce a
granulation liquid. An active DPP |V inhibitor ingredient with a primary amino group,
mannitol and pregelatinized starch are blended in a suitable mixer to produce a pre-
mix. The pre-mix is moistened with the granulation liquid and subsequently
granulated. The moist granulate is optionally sieved through a suitable sieve. The
granulate is dried at about 50 °C in a suitable dryer until a loss on drying value of 3-
5% is obtained. The dried granulate is sieved through a sieve with a mesh size of 1.0

mm.

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 and
the final blend is compressed into tablets. The following tablet compositions can be

obtained:
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Example 6 - Tablet formulation variants

Copovidone is dissolved in purified water at ambient temperature to produce a
granulation liquid. An active DPP |V inhibitor ingredient with a primary amino group
and a part of mannitol, pregelatinized starch and corn starch are blended in a
suitable mixer, to produce a pre-mix. The pre-mix is moistened with the granulation
liquid and subsequently granulated. The moist granulate is sieved through a suitable
sieve. The granulate is dried at about 60 °C inlet air temperature in a fluid bed dryer
until a loss on drying value of 1-4 % is obtained. The dried granulate is sieved
through a sieve with a mesh size of 1.0 mm.

Magnesium stearate is passed through a sieve for delumping and added to the
granulate. Additionally the remaining part of the exipients are added extragranular at
this process step. Subsequently the final blend is produced by final blending in a
suitable blender and compressed into tablet cores.

Hydroxypropyl methylcellulose, polyethylene glycol, talc, titanium dioxide and iron
oxide are suspended in purified water in a suitable mixer at ambient temperature to
produce a coating suspension. The tablet cores are coated with the coating
suspension to a weight gain of about 3 % to produce film-coated tablets. The

following formulation variants can be obtained:
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The pharnmaceuti cal conposition of claim2, wherein the

additional disintegrant is crospovidone.9 . The
Copritgeut ool komonalen cimgl m inglher e gl mo
Actpmngmﬁbemtu cal |condb80@| on 0081 ai 2508 er ei50@kE  10.000
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Copovidone 2.700 2.700 2.700 5.400 5.400
(Tg"rt:m:;s) 88.650| 88.650| 88.650| 177.300| 177.300
Magnesium stearate 1.350 1.350 1.350 2.700 2.700
Crospovidone 2.000 2.000 2.000 4.000 4.000
(Ttgmr":jfe : 92.000| 92.000{ 92.000| 184.000| 184.000
HPMC 1.500 1.500 1.500 2.500 2.500
PEG 0.150 0.150 0.150 0.250 0.250
Titanium dioxide 0.750 0.750 0.750 1.250 1.250
Talc 0.525 0.525 0.525 0.875 0.875
Iron oxide, yellow 0.075 0.075 0.075 0.125 0.125
-(rccg::e“glatsafolet) 95.000| 95.000{ 95.000| 189.000| 189.000
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icant 13. A

8-12 %

euti CB| conposition of claim13

Component mg/tablet| %/tablet| mg/tablet| %/tablet
Active ingredient 25.000( 27.778 50.000| 27.778
Mannitol 40.700| 45.222 81.400| 45.222
Pregelatinized starch 9.000 10.000 18.000 10.000
Corn starch 9.000| 10.000 18.000( 10.000
Copovidone 2.700 3.000 5.400 3.000
Total (granulate) 86.400| 96.000| 172.800| 96.000
Crospovidone 2.700 3.000 5.400 3.000
Magnesium stearate 0.900 1.000 1.800 1.000
Total (tablet core) 90.000| 100.000| 180.000| 100.000
Hydroxypropyl methylcellulose 1.500 1.667 2.500 1.389
Polyethylene glycol 0.150 0.167 0.250 0.139
Titanium dioxide 0.750 0.833 1.250 0.694
Talcum 0.525 0.583 0.875 0.486
Iron oxide yellow 0.075 0.083 0.125 0.069
Total (film-coated tablet) 93.000| 103.333| 185.000| 102.778




15. The pharmaceutical conposition of claim1l wherein
the filmcoat conprises a filmformng agent, a
w@b@stiesreeer, a glidant and optionally one or POT/EP2007/054204
pi gnents. 16. The pharmaceuti cal conposition of claim
15 wherein the fil mcoat conprises
hydr oxypr opyl net hyl cel | ul os_e1él_—|Pl\/C), pol yet hyl ene
glycol (PEG, talc, titanium dioxide and iron oxide.
17. A process for the preparation of a pharmaceutical
Cc osition according to claim1 conprising a .
We lving a binder in a solvent to produce a
granulation liquid; b. blending a DPP-1V inhibitor, a
di luent, and a disintegrant to produce a pre-mXx;
1. rmvﬁeprmrmagpeuhealpzoenpnsmon comptigingrasrar actu\mngre;qinem aaBﬂ’P v

sub ent | ul.ati ng the noi stene

opU TR Pt NS il iR pravied Btk et Hish ciluent,
si géeond Hilueht"B Bthderzg dfintegrdrt@pt allu@rigaht. €. drying

the granul ate at about 40-75 C until the desired | oss

on drying value in the range of 1-5 % is obtained;

N

The pharmaceutical composition of claim 1 comprising an additional
disintegrant.

3. The pharmaceutical composition of claims 1 or 2 comprising an additional

glidant.

4. The pharmaceutical composition of claim 1, wherein the diluent is cellulose
powder, dibasic calciumphosphate anhydrous, dibasic calciumphosphate
dihydrate, erythritol, low substituted hydroxypropyl cellulose, mannitol,
pregelatinized starch or xylitol,

5. The pharmaceutical composition of claim 1, wherein the lubricant is talc,
polyethyleneglycol, calcium behenate, calcium stearate, hydrogenated castor

oil or Magnesium stearate.

6. The pharmaceutical composition of claim 2, wherein the binder is copovidone
(copolymerisates of vinylpyrrolidon with other vinylderivates), hydroxypropyl
methylcellulose (HPMC), hydroxypropylcellulose (HPC) or polyvinylpyrrolidon
(Povidone).

7. The pharmaceutical composition of claim 1, wherein the disintegrant is corn

starch.

8. The pharmaceutical composition of claim 2, wherein the additional disintegrant

is crospovidone.
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conpressing the final blend into tablet cores; i .
preparing a coating suspensjgg; j . coating the tablet
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mannitol, the second diluent is pregelatinized starch, the binder is copovidone,

the disintegrant is corn starch, and the lubricant is magnesium stearate.

The pharmaceutical composition of claim 1 comprising
0.5-20 % active ingredient
40-88 % diluent 1,

3-40 % diluent 2,

1-5 % binder,

5-15 % disintegrant, and
0.1-4 % lubricant

The pharmaceutical composition of claim 1 comprising

0.5-7 % active ingredient
50-75 % diluent 1,

5-15 % diluent 2,

2-4 % binder,

8-12 % disintegrant, and
0.5-2 % lubricant

A pharmaceutical composition according to claim 1 in the dosage form of a
capsule, a tablet or a film-coated tablet.

The pharmaceutical composition of claim 13 comprising 2-4 % film coat.

The pharmaceutical composition of claim 1 wherein the film coat comprises a

film-forming agent, a plasticizer, a glidant and optionally one or more
pigments.
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16.

17.

18.

19.

20.

-20 -

The pharmaceutical composition of claim 15 wherein the film coat comprises

hydroxypropylmethylcellulose (HPMC), polyethylene glycol (PEG), talc,

titanium dioxide and iron oxide.

A process for the preparation of a pharmaceutical composition according to

claim 1 comprising

a.
b.

dissolving a binder in a solvent to produce a granulation liquid;
blending a DPP-IV inhibitor, a diluent, and a disintegrant to produce a
pre-mix;

moistening the pre-mix with the granulation liquid and subsequently
granulating the moistened pre-mix;

optionally sieving the granulated pre-mix through a sieve with a mesh
size of atleast 1.0 mm;

drying the granulate at about 40-75°C until the desired loss on drying
value in the range of 1-5 % is obtained;

sieving the dried granulate through a sieve with a mesh size of at least
0.6 mm;

adding lubricant to the granulate for final blending.

The process according to claim 17 further comprising

h.

J-

compressing the final blend into tablet cores;
preparing a coating suspension;
coating the tablet cores with the coating suspension to a weight gain of

about 2-4 % to produce film-coated tablets.

The process according to claim 17, wherein part of the exipients are added

extragranular prior to the final blending of step g.

The process according to claim 17, wherein the granulate produced in steps

a-e is produced in a one pot high shear granulation process and subsequent

drying in a one pot granulator.



