DPP IV inhibitor formulations  The present invention relates to pharmaceutical compositions of
selected DPP IV 5inhibitors, their preparation and their use to treat selected medical conditions. The
enzyme DPP-IV (dipeptidyl peptidase V) also known as CD26 is a serine protease known to lead to
the cleavage of a dipeptide from the N-terminal end of a number of proteins having at their N-terminal
end a prolin or alanin residue. Due to 10this propérty DPP-IV inhibitors interfere with the plasma level
of bioactive peptides including the peptide GLP-1 and are considered to be promising drugs for the
treatment of diabetes mellitus. In attempip® RIeRaEaRIBFMAaSEHHcal compositions of selected DPP-IV
inhibitors it 15 has been observed, that the DPP-IV inhibitors with a primary or secondary amino group
show incompatibilities,.degradation-problems.-or.extractionproblems-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 unds
themselves R RIGS50 SRR RS SR ARRATEA S AR PR S PR R and with
impurities of ipkdiitesishespaeiadhnintighidcoriacsprovicend ieladiisanticat bighlgrgoipient/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. THeesrzgBenfii?€sBé(diiffigidiiescantispaenbf]iglob sexved &s 10 Hoisageatinges which are
required due ) [BECBIRERINGRBLTGVIAL B AREE P UBRIALR: FBHPHRMRIBARRIAIBRPOSTions

are required so so \S/e these technical problems dssociated with the unexpected potency of selected
DPP-1V inhibtérbenfiduatEnsOAHHhAhRSEUN IS conah 8BRiGPEREbRIIA RS e drtmiRntion is
intendeghfor {hg Hg@g?%‘@@ﬁ%ﬂﬁﬁ%%&'%@ﬁ&&%%@ AdYRE leQblvpBidinkeirpmrlitus patient

and comprises a D inhibitor with an amino group, especially a free or primary amino group, as an
active ingredidftdrerdianaricoRt TillieRe aBirder L ERiMdG AR ARINS %E aht. A additional
disintegrant gdiaeadditinapegidartiare a - 2 - further option. Additionally the compositions can be
used to treat rheumatoid arthritis, obesity and osteoporosis as well as to support allograft
transplantation. Diluents suitable for a pharmaceutical composition according to the invention are

5cellulose pdwdtendiitasiopcapaEtenptarsptaietianhyoirqussiilibasit eslleiteddbioBphaiehdifipdsate,

hritol | . I ) e ol
those den e e S e R A P S LB AR oo
diluent are tsaBoveoméntionedtiiiansinerogetinmipedsmrcivaexdiacioubseigas with a

hydroxypropyleaiidesedtstar @y dichishavsadd ionabRIBAREARRS ERSosd- YBHRAN S SHIFDIE for a

pharmaceutical composition according to the invention are 15talc, polyethyleneglycol, calcium

behenate, cAMGHPReSFAREAHYEHISERARY Badtsieb SFihaH ' 8. fi¥diRterred Iubricant is
magnesium §Eﬂ@r@4| Qas%i,ﬂééfés%:lf;iﬁé?@llﬁcﬁ@ki?iaﬁli?@mﬁﬁ@ﬁh ! ipRl §@:ﬁ?@9§ﬁh¥tl@@ﬁ@ﬁim méhﬁe'wlvention are
copovidone (copolymerisates of vin rrolidon with other vinylderivates), 20 raxypropy
methylggllul égé%ﬁ?\‘]ﬁé)f &%Wﬁ%ﬁ%%ﬁlﬂ%ﬁ%ﬁ%{%ﬂé%\%@%ﬁé@ﬁs 'g‘gi% e), pregelatinized
starch, low-sialgsiitititedoyotedpigate pytoedhitolyer( Ltid P C)niam pvikdaedandgire getatihet ddgdtarch being
preferred. The ahove, mentioned hinders. pre ini c = itional,25diluent
and disintegrea{(r?{%?gggFHgsr%Eg bgﬁea%ﬁlﬁé #s%gﬁs %é ﬁ?g%zt%o%g E(ﬁl‘életﬁt%%fﬁﬁ %Ss?]%t%%rgﬁtb
Disintegrantsviihittbky fepetivhaanbeeyitpyalesmpdsitincadeoxdlisgpridienstiosehoivugstionragd corn

starch, crospgyidang, lowrsHESiiyied By dirxypranXirdwaRa kS ARG QR caRkalinized starch, com

starch being preferred. As an optional glidant colloidal silicon dioxide can be used. -3- An exemplary

compodfion WriEeara eI Sessar rVBAtbn coraprREE e FiRRARaNBRD VPidh@IRtinized starch
as a diluent ydtypeditionab irdarprepeitiete s binfdersepnauidongpibesdisigiegrant corn starch, and

magnesium stearate as the lubricant. Dosage forms preparedr%gth a gf]_ﬁgimaceutical compositions

according toRRB BIRASRHHGA| BN LB A R R RS S E RS A A5 6 ARG B BPI5TS100 mg.

Preferred dosegescase QShgs drnegyesethpoizmyg ahseling DRPINpinbligianoageutiodd.
compositions comprise (% by weight) 0.5-20 %active ingredient 40-88%diluent 1,

LAC

30 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



3-40 %diluent 2, 1-5 %binder, 155-15%disintegrant, and 0.1-4 %lubricant . Preferred pharmaceutical
compositions comprise (% by weight) 0.5-7 %active ingredient 2050-75 %diluent 1, 5-15%diluent 2,
2-4 %binder, 8-12 %disintegrant, and 0.5-2 %lubricant 25 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 30 pigments. An
exemplary coat composition may comprise hydroxypmpylmethylcellulose (HPMC), polyethylene glycol
(PEG), talc, titanium dioxide and optionally iron oxide. - 4 - Preferred active ingredients in the context
of the present invention are DPP-IV inhibitors with a primary amino group and salts thereof such as
any DPP-IV fukiétoozing sal dHieresfydbinsdiposifonsadl) be MR téhtordbrnauta £iDid- RihriliR2 N

wherein R1 iﬁtﬂejs’i ngyé%%ﬁ,gg%%maw%?é%%%%mﬁwu%g%met |yr|16 10 yl)methyl,

(4-Methyl-quinazolin-2-yOme enzyl yano-guinolin-2-
(3-Cyano-pyridin-2-yOmethyl, (4-Methyl-pyrimidin-2-yl)methyl, or (4,6- Dimethyl-pyrimidin-2-yl)methyl,
and R2 is 3-(R); 2 ouRinNE din-4 that£naBa08c4r SBRIBYLRPYLISREHVIBTEHIENton are
(2-(S)-amino-propyl)-methylamino. 15Preferred DPP IV inhibitor compounds are the following
compounds SREHEHR RABKESF dibasic calciumphosphate anhydrous, dibasic calciumphosphate

l-E(4-methylw%Vt&§£7r§%ryﬁm8468 ?Kbyﬂét?:ggﬁiffgh@&?bwm%%)hﬁd@e(R)a@@ﬂtﬂ!}@iﬁ&j&ﬁlhﬁz\éb)'Xamhin
e (compare , example L =5- -
14([1,5]naphtRfidin f}ﬂ#eft”ﬁ&}ﬁf‘élr:‘}ipé’ﬁ%%@é‘-@dﬂﬁﬂi“f%%‘;ﬁ(%@é%ﬁq%@%i?}é%rﬁ%yl)-xanthine
(compare WEr&led4/918468, example 2(252)): 0 '
1-[(Quinazolin-2-Amethyll-3-methyl-7-(2-butyn-1-yl)-84(R)-3-amino-piperidin-1- yl)-xanthine (compare
WO 2004/018468, example 2(80)):

10 - Diluents preferred as the second diluent are the above mentioned diluents pre-

gelatinized starch and low-substituted hydroxypropylcelluiose (L-HPC) which show

additional binder properties.

Lubricants suitable for a pharmaceutical composition according to the invention are
15 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),

20  hydroxypropyl methylcellulose (HPMC), hydroxypropylceliulose (HPC),
polyvinylpyrrolidon (povidone), pregelatinized starch, low-substituted |
hydroxypropyicellulose (L.-HPC), copovidone and pregelatinized starch being
preferred.

The above mentioned binders pregelatinized starch and L-HPC show additional
25  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 com starch, crospovidone, low-substituted hydroxypropylcellulose (L-

30  HPC) or pregelatinized starch, corn starch being preferred.

As an optional glidant colloidal silicon dioxide can be used.



2-((R)-3-Amino-piperidin-1-yl)-3-(but-2-yiny1)-5-(4-methyl-quinazolin-2-ylmethyl)-
103,5-dihydro-imidazo[4,5-d]pyridazin-4-one (compare WO 2004/050658, example 136):
1-[(4-Methyl-quinazolin-2-yOmethy11-3-methy1-7-(2-butyin-1-y1)-8-[(2-amino-2-
15methyl-propyl)-methylamino]-xanthine (compare WO 2006/029769, example 2(1)): - 6 -
1-[(3-Cyano-quinolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-aminopiperidin-1-yl)-xanthine
(compare WO 2005/085246, example 1(30)): O
1-(2-Cyano-benzyl)-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-piperidin-1-0- xanthine (compare WO
2005/085246, example 1(39)): 0
1-[(4-Methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-[(S)-(2-amino-
propy1)-mathylamréanobizen ttinme ¢sdnp aecddngo aIe2sEsene kermmie2 G ises the diluent
1-[(3-Cyano-pyridin-2- 23 -1-(2-butyn-1-y1)-8-((R)-3-amine: piperidin: 1-yl-xanthine
e oA gé@%’é}g@%&;}g% %é?%%g%héw& GdibRmnespRsdinsd s
1-[(4-Methyl pgdatignpevdmetips-SisinteigyaTt (ususjerdydrg-(RYBaivn siiperigias yd -xanthine
(compare W20054085246, example 1(81)): "0 N
101-[(4,6-Dimethyl-pyrimidin-2-yl)methyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidir?—l-yl)-xanthine (compare WO 2005/085246, example 1(82)): N N O NN
1-[(QuinoxalindBagamshylbrspaesyivitn(3-briyacul B BdrApariingrp inasisinng 30 paiine
(compare Wicravze%(t)ig/noggnztdé?ﬁ Sét?\squeg}égigpﬁs in dosage ranges of 0.1-100 mg. Preferred

dosages are 0.5 mg, 1 mg, 2.5 mg, 5 mg and 10 mg.

10 Typical pharmaceutical compositions comprise {% by weight) -
0.5-20 % active ingredient
40-88 % diluent 1,

3-40 % diluent 2,
1-5 % binder,

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

Preferred pharmaceutical compositions comprise (% by weight)

0.5-7 % active ingredient
20 50-75% diluent 1,

5-15 % diluent 2,

2-4 % binder,

8-12 % disintegrant, and

0.5-2 % lubricant

25
The pharmaceutical compgositions 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
30  pigments. An exemplary coat composition may comprise hydroxypropyimethyl-
cellulose (HPMC), polyethylene glycol (PEG), talc, titanium dioxide and optionally

iron oxide.



-8- 5 To prepare compositions according to the invention a granulate can be prepared by a wet
granulation process. Alternative methods for granulation of active ingredient and excipients with a
granulation liquid are fluid bed granulation or one-pot granulation. In the wet granulation process the
granulation liquid is a solvent such as water, 10ethanol, methanol, isopropanol, acetone, preferably
purified water, and contains a binder such as copovidone. The solvent is 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 agueous granulation liquid using a high shear
granulator. The wet granulation step is followed by an 150ptional 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 ;) IS | [ 0 lonal bl h as a fr |, blender
followed by a@gﬁ%r% gﬂ%@%ﬁﬁéﬁ%ﬁ% %Eericg%%%sﬁ(ggrﬁgtaéa%a%%%jég %ﬁtéﬁﬁb e?re]} m%i:gi%\l\{he blender.
Thus an exeinpibityiwatigramiaiiv prosesy foithsgpsefiathtorrbbaghhasranydficalcimmpdsition
according to thg Qéﬁ%ﬁ@?é%‘(%@ﬁﬂ@oc@%ﬂﬁ% .dissolving a binder such as copovidone in a solvent
such as purified water at ambient temperature t0 produce a granulation liquid; b.blending a DPP-IV
inhibitor, a diluent, apd a disi/megﬁm’m a suitable mixer, to produce a pre-mix; - 9 - c. moistening the
pre-mix with %;f granplation/liquid and subsequently granulating the moistened pre-mix for example in
a high shear mixey;d. sptomally sieving the granulated pre-mix through a sieve with a mesh size of at
least 1.0 mm and |prefergbly,2-mR¥ 5e.dryjng the granulate at about 40-75C and preferably 55-65C
inlet air tempe, ple in a fluid bed dryer until the desired loss on drying value in the range
of 1-5% is obtained;|f.de|umping the dried granulate for example by sieving through a sieve with a
mesh siZe of 0.6 mm-1.6 mm, preferably 1.0 mm; and 10g.adding preferably sieved lubricant to the
granulate forctifadrbieading 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 15(crospovidon aFbe added extragranular prior to final blending of step g. In another
alternative vepﬁign ojlthe process the granulate produced in steps a to e is produced in a one pot high
shear granulatioriNoroc d subsequenfidrying in a one pot granulator. 20 For the preparation of
capsules the fina}\pl\end s furthieRfilled into capsules. For the preparation of tablets or tablet cores the
final blend is further mpr@ssed into tablets of the target tablet core weight with appropriate size and
crushing 25strength, 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 WeREIJH falh! Stlaghihzegios2 pratesEnl Gvbta B398 -dsitrabtdhdarintixalbodter. The
film-cogging §gh4@ﬂw'§, @M@@HW&BMW@-YY RS OPLRBIBRIL (1, Pedinal PradHGlinTe. reduce
e

30the required amount of lubricant in the tablets it iS an option to usé an external lubrication system.
ylimethyl, (3-Cyano-pyridin-2-yiymethyl, (4-Methyl-pyrimidin-2-yhmethyl, or (4,8-

Dimethyl-pyrimidin-2-ylmethyl, and R2 is 3-(R)-amino-piperidin-1-yl, (2-amino-2-
methyi-propyl)-methylamine or (2-(S)-amino-propyl)-methylamino.

15 Preferred DPP IV inhibitor compounds are the following compounds and salts
thereof:
¢ 1-[{4-methyl-guinazolin-2-yl)methyi]-3-methyl-7-(2-butyn-1-y1}-8-(3-(R)-amino-
piperidin-1-yl)-xanthine (compare WO 2004/018468, example 2(142):

0 //::i/
N\\(\N N/ N
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- 10 - Examples Example 1 - Formulation for direct compression An active DPP 1V inhibitor ingredient
with a primary amino group and all other 5excipients 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 Example 2 - Alternative formulation for direct compression 15An active DPP 1V inhibitor
ingredient with a primary amino group and all other egcipients 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

blbetnd isdcocr:npreﬁs{z@ zﬁlnaﬁhiﬁwim@muﬂ%b]gatammwws MWMHQWMRQ@@mg?&gE);B %%I’(l) be
obtaine ompanentm e a a ein e
0.833 Dibasic caleh §mp g{ aﬁ %é g?nhy g 26, 2@6{ %@@g é@%% q‘f EQ% %?bstltuted

hydroxypropylcellulose 12.000 20. £p0 12. OOO Magnesium stearate 0.600 1.000 0.600 1.000

OZJ@\JI s

5 e {Qumuo;m -2-yhimethyl}-3-methyl-7-(2-butyn-1-y1}-8-((R)-3-amino-piperidin-1-

T
"L
yl)-xanthine (compare WO 2004/018468, example 2(80)):
0 //-:;,/
N N
\ﬁ/\N/uI
| )N
=N OA\N N
| N

& 2-({(R)-3-Amino-piperidin-1-yl}-3-(but-2-yinyl)-5-(4-methyl-quinazolin-2-yimethyl}-
10 3,5-dihydro-imidazoj4,5-dJpyridazin-4-one (compare WO 2004/050658, example
136):

e 1-[(4-Methyl-quinazolin-2-yl)methyl]-3-methyl-7-(2-butyin-1-y)-8-[(2-amino-2-
15 methyl-propyl)-methylamino]-xanthine (compare WO 2006/023768, example
2(1)y



60.000 100.000 60.000 100.000 Component mg/ tablet %/ tablet mg/ tablet %/ tablet Active ingredient
10.000 1.667 10.000 2.222 Dibasic calciumphosphate, anhydrous 464.000 77.333 344.000 76.788
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 5 Example 3 - Tablet formulation
Copovidone is dissolved in purified water at ambient temperature to produce a granulation liquid. An
active DPP 1V inhibitor ingredient with a primary amino group, mannitol and part of the pregelatinized
starch are blended in a suitable mixer, to -6 -

s
—

S Vet
:N ) | >N N
@r AL

»  1-[(3-Cyano-quinolin-2-ylimethyl]-3-methyl-7-(2-butyn-1-yl)-8-((R)-3-amino-
piperidin-1-yl}-xanthine {compare WO 2005/085246, example 1(30)):

I 0 =
’ ™~ NJIN/;/
=N OJ\T N/
N

5
* 1-(2-Cyano-benzyl)-3-methyl-7-(2-butyn-1-y1)-8-{{R)-3-amino-piperidin-1-yi)-
xanthine (compare WO 2005/085246, example 1(39)):
i e /%
N
N
ﬁ -
0o~ >N~ N
| N
10

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

il
UEA



10produce 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 15blended 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. - 12 - Subsequently the final
blend is produced by final blending in a suitable mixef and compressed into tablets. The following
tablet composition can be obtained: Component mg/tablet %/tablet Active ingredient 10.000 1.667
Pregelatinized starch 210.000 35.000 Mannitol 236.000 39.333 Copovidone 18.000 3.000 Total
(granulate) 474.000 79.000 Pregelatinized starch 120.000 20.000 Magnesium stearate 6.000 1.000
Total 600.000 100,00Q 5 Example 4 - Coated tablet formulation Copovidone is dissolved in purified
water at amBient f@ﬁﬁé@ﬂﬁf@y{é‘iﬂ?émﬁ@aﬂaﬁ“ 'fﬁﬁ@lﬁaﬁ%.bﬂwr&jt)%'%ﬂ I RRiBRor ingredient
with a primary agipesidirodpylimanmitol peegelatin i 20ambes 1l 6 osnatasiehiabe hlended in a suitable
mixer to 10proche the pre-mix. The pre-mix is moistened with the granulation liquid and

| o =
I AN NJjN/:
N OA\T N/
N

o 1-[(4-Methyl-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(81)):

| N

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

!

e 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)):

N



subsequently granulated using a high shear mixer. The moist granulate is optionally 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. 15
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 20 following tablet cgmpositions can be obtained: - 13 - Component
mg mg mg mg mg Active ingredient 0.500 1.000 2.500 5.000 10.000 Mannitol 67.450 66.950 65.450
130.900 125.900 Pregelatinized starch 9.000 9.000 9.000 18.000 18.000 Corn starch 9.000 9.000

9.000 18.000 18.000 Copovidone %)700

10

15

20

25
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To prepare compositions according to the invention a granulate can be prepared by a
wet granulation process. Alternative methods for granulation of active ingredient and

excipients with a granulation liquid are fluid bed granulation or one-pot granulation.

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 solvent is 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, dissolvin.g 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 2 suitable mixer, to

produce a pre-mix;



2.700 2.700 5.400 5.400 Magnesium stearate 1.350 1.350 1.350 2.700 2.700 Total Mass (tablet core)
90.000 90.000 90.000 180.000 180.000 I-IPMC 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

10

15

20

25

30

-9-

c.  moistening the pre-mix with the granulation liquid and subsequently granulating
the moistened pre-mix for example in a high shear mixer;

d. optionally sieving the granulated pre-mix through a sieve with a mesh size of at
least 1.0 mm and preferably 2 mm;

e. drying the granulaie at about 40-75°C and preferably 55-85°C inlet air

' temperature for example in a fluid bed dryer until the desired loss on drying
value in the range of 1-5 % is obtained;

f. delumping the dried granulate for example by sieving through a sieve with a
mesh size of 0.6 mm-1.6 mm, preferably 1.0 mm; and

g. 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 aliemative version of the process the granulate produced in steps afo elis

produced in a one pot high shear granulation process and subseguent 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 abdut 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

iubrication system.



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 5granulation 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
premix. 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- 105%1i8 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
15the final blexaiiplesmpressed into tablets. The following tablet compositions can be obtained: - 14 -
Component mg mg mg mg mg Active ingredient 0.500 1.000 2.500 5.000 10.000 Mannitol

Example 1 - Formulation for direct compression
An active DPP IV inhibitor ingredient with a primary amino group and all other

5  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
Component mg/tablet %ftablet| mgftablet| %f tablet
Active ingredient 1.000 2.060] - 2500 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 250.000 100.000 560.000 100.000

Example 2 - Alternative formulation for direct compression

15 An active DPP IV 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 foliowing

20 compositions can be obtained:



27.500 27.000 67.500 135.000 130.000 Pregelatinized starch 20.000 20.000 50.000 100.000 100.000
Copovidone 1.500 1.500 3.750 7.500 7.500 Magnesium stearate 0.500 0.500 1.250 2.500 2.500 Total
tablet mass 50.000 50.000 125.000 250.000 250.000 Example 6 - Tablet formulation variants
5Copovidone is dissolved in purified water at ambient temperature to produce a granulation liquid. An
active DPP 1V 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 granulateid. The moist granulate is sieved through a
suitable 10sieve. 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

15granulate
step. Subse

into tablet coresive ingredient

10

15

at this process
itand compressed

Addittornalty-theremaintt art-of-th ft e-added-extragrantiar
]ﬁgmﬁ’i%g'{rnal blend is crdrég@@wﬁ\% flnar ?&fﬁan‘Wﬁ%‘E}ﬁé hle P %
1.000 1,667 0.500 0.833

Dibasic

calciumphosphate, 46.400 77.333 46.900 78177
anhydrous

Low-substituted

hydroxypropylcellulose 12.000 20.000 12.000 20.000
Magnesium stearate 0.600 1.000 0.600 1.000
Total 80.000 100,000 60.000 108.000
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 -80.000 20.000
Magnesium stearate 6.000 1.000 6.000 1.000
Total €600.000 100.000 450.000 106.000

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~n’éix is moistened with the granulation liquid and

subsequently granuiated. 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.



Hydroxypropyl methylcellulose, polyethylene glycol, talc, titanium dioxide and iron 20oxide 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: - 15 - Example 6.1 -
Formulation variants with extragranular excipients Formulation EFormulation F Component
mg/Tablet %/Tablet mg/Tablet %/Tablet Active ingredient 1.000 1.111 1.000 1.111 Mannitol 23.300
25.889 66.950 74.389 Pregelatinized starch 4.500 5.090 4.500 5.000 Corn starch 4.500 5.000 4.500

5.000 Copovidone 1.350 1.500 2.700

Subsequently the final blend is produced by final blending in a suitable mixer and

compressed into tablets. The following tablet composition can be obtained:

Component mg/tablet| %/tablet
Active ingredient 10.000 1.667
Pregelatinized starch 210.000 35.000
Mannitol 236.000 39.333
Copovideone 18.000 3.000
Total {(granulate) 474.000 78.000
Pregelatinized starch 120.000 20.000
Magnesium stearate 6.000 1.000
Total 600.000| 100.000

Example 4 - Coated tablet formulation
Copovidone is dissolved in purified water at ambient temperature to produce a
granulation liquid. An active DPP IV inhibitor ingredient with a primary amino group,
mannitol, pregelatinized starch and corn starch are biended in a suitable mixer to
10 produce the pre-mix. The pre-mix is moistened with the granuiation 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.
15 |
Hydroxypropyl methylceliviose, 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 fiim-coated tablets. The

20  following tablet compositions can be obtained:



3.000 Total (granulate) 34.650 38.500 79.650 88.500 Corn starch 4.500 5.000 4.500 5.000
Pregelatinized starch 4.500 5.000 4.500 5.000 Mannitol 45.000 50.000 Magnesium stearate 1.350
1.500 1.350 1.500 Total (tablet core) 90.000 100.000 90.000 100.000 - 16 - Example 6.2 -

Formulation variants with additional extragranular disintegrant Component mg mg

13-
Component g mg mg g mg
Active ingredient 0.500 1.000 2.500 5.000 10.000
Mannitol 67450| 66.950| 65.450| 130.900] 125.900
Pregelatinized starch 0.000{ 9.000] 9.000| 18.000] 18.000
Corn starch 0.000] 9.000] 9.000] 18000] 18.000
Copovidone 2700| 2700 2700] 5.400]  5.400
Magnesium stearate 1.350 1.350 1.350 2.700 2.700}
(Tt‘a?;afe;“jj;) 90.000{ 90.000/ 90.000| 180.000| 180.000
HPMC 1500]  1.500] 1500 25000  2.500
PEG 0.150]  0.150| 0150| 0250  0.250
Titanium dioxide 0.750] 0750| 0750| 1.250|  1.250
Talc 0.525| 0525| 0525| 0875] 0875
Iron oxide, yellow 0075 0075| 0075 0125| 0125
Fﬁ:ggﬁ;et) 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

S 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-

10 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
16 the final blend is compressed into tablets. The following tablet compositions can be

obtained:



mg mg Active ingredient 0.500 1.000 2.500 5.000 10.000 Mannitol 67.450 66.950 65.450 130.900
125.900 Pregelatinized starch 9.000 9.000 9.000 18.000 18.000 Corn starch 9.000 9.000 9.000 18.000
18.000 Copovidone 2.700 2.700 2.700 5.400 5.400 Total Mass (granulate) 88.650 88.650 88.650

177.300 177.300

- 14 -
Component mg mg mg mg mg
Active ingredient 0.500 1.000 2.500 5.000 10.000
Mannitol 27.500| 27.000 67.500{ 135.000| 130.000
Pregelatinized starch 20.000| 20.000 50.000{ 100.000| 100.000
Copovidone 1.500 1.500 3.750 7.500 7.500
Magnesium stearate 0.500 0.500 1.250 2.500 2.500
Total fablet mass 50.600, 50.000( 125.000| 250000 250.000

Example 8 - Tablet formulation variants
5 Copovidone is dissolved in purified water at ambient témperature to produce a

granulation liquid. An active DPP 1V 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

10 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
15 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 giycol, talc, titanium dioxide and iron
20  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:

25



Magnesium stearate 1.350 1.350 1.350 2.700 2.700 Crospovidone 2.000 2.000 2.000 4.000 4.000
Total Mass (tablet core) 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

-~ 15 -

Example 6.1 - Formulation variants with extragranular excipients

Component Formulation E Formulation F
mg/Tablet | %/Tablet| mg/Tablet| %/Tablet
Active ingredient 1.000 1.111 1.000 1.111
Mannitol 23.300 25.889 66.950 74.389
Pregelatinized starch 4.500 5.000 4.500 5.000
Corn starch 4.500 5.000 4.500 5.000
Copovidone 1.350 1.500 2.700 3.000
Total (granuiate) 34,650 38.500 79.650 88.500
Corn starch 4.500 5.000 4.500 5.000
| Pregelatinized starch 4.500 5.000 4.500 5.000
Mannitol 45,000 50.000
Magnesium stearate 1.350 1.500 1.350 1.500
Total (tabiet core) 80.000| 100.000 890.000; '100.000




0,525 0.875 0.875 Iron oxide, yellow 0.075 0.075 0.075 0.125 0.125 Total Mass (coated tablet) 95.000
95.000 95.000 189.000 189.000 - 17 - Example 6.3 - High dose formulations D Component mg/tablet
%l/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

-16 -

Example 6.2 - Formulation variants with additional extragranular disintegrant

Compaonent mg mg mg mg mg
Active ingredient 0500 1.000] 25001 5000 10.000
Mannitol 67.450] 66.950| 65450 130.900] 125.900
Pregelatinized starch 9.000 9.000 9.000 18.000 18.000
Corn starch 9.000] 9.000] 9.000] 18.000| 18.000
Copovidone 2.700 2.700 2.700 5.400 5.400
Lﬁféﬁ:@? 88.650| 88.650| 88.650] 177.360| 177.300
Magnesium stearate 1.350 1.350 1.350 2.700 2.700
Crospovidone 2000 2000 2000] 4000 4.000
Egaﬁgyjji) 92.000| 92.000| 92.000| 184.000| 184.000
HPMC 1500]  1500] 1500 2500  2.500
PEG 0150 0.150] 0150 0250 0250
Titanium dioxide 0.750] 0750] 0750 1.250|  1.250
Talc 0525| 0525| 0525 0875 0875
Iron oxide, yellow 0.075| 0075] 0075 0425 04125
Total Mass 95.000| 95.000| 95.000| 189.000| 186.000

(coated tablet)




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

-17 -

Example 6.3 - High dose formulations D

Component mg/tablet| %ftablet| mg/tablet| %/tablet
Active ingredient 25.000f 27.778 50.000| 27.778
Mannitol 40.7001 45.222 814001 45222
'Pregelatinized starch 8.000 10.000 18.000 10.000
Corn starch 9.000f 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) 80.000| 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




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 - 18 - We claim: 1. A
pharmaceutical composition comprising as an active ingredient a DPP |V inhibitor compound with an
amino group or a salt thereof, a first diluent, a 5second diluent, a binder, a disintegrant and a lubricant.
2. The pharmaceutical composition of claim 1 comprising an additional disintegrant. 103.The
pharmaceutical composition of claims 1 or 2 comprising an additional glidant. 4. The pharmaceutical
composition of claim 1, wherein the diluent is cellulo$g powder, dibasic calciumphosphate anhydrous,
dibasic calciumphosphate 15dihydrate, erythritol, low substituted hydroxypropyl cellulose, mannitol,
pregelatinized starch or xylitol, 5. The pharmaceutical composition of claim 1, wherein the lubricant is
talc, polyethylieneigigtol, calcium behenate, calcium stearate, hydrogenated castor 200il or Magnesium
stearate. 6. The pharmaceutical composition of claim 2, wherein the binder is copovidone
(copolymerisates of vinylpyrrolidon with other vinylderivates), hydroxypropyl methylcellulose (HPMC),
hydroxyprop{icellufoBEHIECT &iGab KRIHYASFHliSRm EiPo A8 GRedCiv T iIng isete riac Bt 4Y composition
of claim 1, whereindh@ bz iBipera0h s WA d8up 9r a salt thereof, a first diluent, a

5 second diluent, a binder, a disintegrant and a lubricant.

2. The pharmaceutical composition of claim 1 comprising an additional

disintegrant,

10 3 The pharmaceutical composition of claims 1 or 2 comprising an additional
glidant.
4. The pharmaceutical composition of claim 1, wherein the diluent is celiulose

powder, dibasic calciumphosphate anhydrous, dibasic calciumphosphate
15 dihydrate, erythritol, low substituted hydroxypropyl celiulose, mannitol,

pregelatinized starch or xylitol,

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

20 oil or Magnesium stearate.

8. The pharmaceutical composition of claim 2, wherein the binder is copovidone
(copolymerisates of vinylpyrrolidon with other vinylderivates), hydroxypropyl
methylceliuiose (HPMC), hydroxypropylceliulose (HPC) or polyvinylpyrrolidon

25 (Povidone).
7. The pharmaceutical composition of claim 1, wherein the disintegrant is corn
starch.
30 8. The pharmaceutical composition of claim 2, wherein the additional disintegrant

is crospovidone.



10. 5 11. 10 15 12. 20 13. 25 14. 15. 30 The pharmaceutical composition of claim 1,
wherein the optional glidant is colloidal silicon dioxide. The pharmaceutical composition of claim 1
wherein the first diluent is 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 %jluent 1, 5-15 %diluent 2, 2-4 %binder, 8-12
%disintegrant, and

8. The pharmaceutical composition of claim 1, wherein the optional glidant is

colloidal silicon dioxide,

10.  The pharmaceutical composition of claim 1 wherein the first diluent is
5 mannitol, the second diluent is pregelatinized starch, the binder is copovidone,

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

11.  The pharmaceutical composition of claim 1 comprising
0.5-20 % active ingredient

10 40-88 % diluent 1,
3-40 % diluent 2,
1-5 % binder,
5-15% disintegrant, and
0.1-4 % Jubricant

15

12, The pharmaceutical composition of claim 1 comprising
0.5-7 % active ingredient
50-75 % difuent 1,
5-15 % diluent 2,
20 2-4% binder,

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

13. A pharmaceutical composition according to claim 1 in the dosage form of a

25 capsule, a tablet or a film-coated tablet.
14.  The pharmaceutical composition of claim 13 comprising 2-4 % film coat.
15.  The pharmaceutical composition of claim 1 wherein the film coat comprises a

30 film-forming agent, a plasticizer, a giidant and optionally one or more

pigments.



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. - 20 - 16.The pharmaceutical composition
of claim 15 wherein the film coat comprises hydroxypropylmethylcellulose (HPMC), polyethylene glycol
(PEG), talc, titanium dioxide and iron oxide. 517.A process for the preparation of a pharmaceutical
composition according to claim 1 comprising a. dissofying a binder in a solvent to produce a
granulation liquid; b. blending a DPP-IV inhibitor, a diluent, and a disintegrant to produce a pre-mix;
10c.moistening the pre-mix with the granulation liquid and subsequently granulating the moistened
pre-mix; d. opionallfhsigviagrthecgtani ategpeionivtbrairghBveieveinitie dimesiasizegfraideast 1.0

mm; e. drying the late at 40-7, ntj sired loss, on dryin in the range of
1-5%is obtained;%z%\}/%ﬁ %ﬁpﬁ %ﬁ%%}%??gfﬁ?%% gf&%@g&‘?’a%‘?&%ﬁmﬁﬁn% 9%(’3%%' J@?de% fetzﬁl?éast 0.6 mm; g.
adding lubricant to Hengrandiaxécoafiddioblentiag. 2018.The process according to claim 17 further
comprising h. compressing the final blend into tablet cores; i. preparing a coating suspension;  j.
coating the tablet cores with the coating suspension to a weight gain of about 2-4 % to produce
film-coafed tdblets. 2 Bregeshiopibedssrisedri) forbialmackuliti reompagiipnmcesipiagtoare added

extragranular prior isthe finghiegding of step g. 20. The process according to claim 17, wherein the
granulate produced in steps 30a-e is produced in a one pot high shear granulation process and

subsequent drying fa dﬂ%sﬁﬁi"eﬂaﬁmmﬁ?@[m a solvent to produce a granulation liquid;
b.  blending a DPP-IV inhibitor, a diluent, and a disintegrant to produce a

pre-mix;
10 ¢.  moistening the pre-mix with the granulation liquid and subsequently
granulating the moistened pre-mix;
d. optionally sieving the granulated pre-mix through a sieve with a mesh
size of at least 1.0 mm;
e. drying the granulate at about 40-75°C until the desired loss on drying
15 ~ value in the range of 1-5 % is obtained;
f.  sieving the dried granulate through a sieve with a mesh size of at least
0.6 mm;
g. adding lubricant to the granulate for final blending.

20 18. The process according to claim 17 further comprising
h.  compressing the final blend into tablet cores;
i, preparing a coating suspension;
j- coating the tablet cores with the coating suspension to a weight gain of

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

25
19.  The process according io claim 17, wherein part of the exipients are added
extragranular prior to the final blending of step g.
20.  The process according to claim 17, wherein the granulate produced in steps
30 a-¢ is produced in a one pot high shear granulation process and subseguent

drying in a one pot granulator.



