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(hereinafter the above DPP4-inhibitor or saxaglipitin) is an orally active reversible
dipeptidyl peptidase -4 (DPP4) inhibitor, which is a therapeutic agent for treatment of
Type-2 diabetes mellitus which is disclosed in U.S. Patent No. 6,395,7_67.

After a meal intake, insulinotropic hormone GLP-1 is released which in turn
induces insulin release from the pancreas. Some of the GLP-1 is inactivated by the
DPP4 present in plasma and intestinal capillary endothelium. Therefore, if the DPP4
is inhibited, more GLP-1 will be available to activate insulin release from the
pancreas. The advantage of this mechanism of insulin release is that insulin is
secreted only in response to a meal. Therefore, problems of hypoglycemia associated
with other diabetes drugs will be less likely with a DPP4 inhibitor.

The above DPP4 inhibitor is a labile compound which is prone to an intra-

molecular cyclization as shown below.



ON H1 CHN H- H DPP4-inhibitor Cyclic amdine
Formation of Cyclic Am dine (CA) The resultant
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avai l able in a tabl et dosage form Since a tab
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Currently, capsule formulations containing a dry mix of the DPP4-inhibitor

and commonly used excipients are manufactured at a small scale and used for clinical
studies. The scale up of capsule formulations containing the DPP4-inhibitor will also
be problematic since it will involve milling to control the particle size of the DPP4-
inhibitor so that capsules of lower strengths are manufactured without content
unifomity problems.

Additionally, most of the therapeutic agents as a single entity or as a
combination product for diabetes treatments are available in a tablet dosage form.
Since a tablet dosage form using traditional manufacturing process is not feasible for
the DPP4-inhibitor, its manufacturing with other therapeutic agents, as a combination

tablet will be even more probiematic.
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formul ati ons contai ni ng nedi canents whi ch are subj ect
to intra-nolecular cyclization which results in
formati on of degradants such as cyclic am di nes which
are not therapeutically active. 5 U. S. Patent No.
6,395,767 to Rohl et al. (hereinafter Rohl et al.)
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or a pharmaceuticaily acceptable salt thereof, wherein the pharmaceutically acceptable
salt can be the hydrochloride salt or the trifluoroacetic acid sait.
Robl et al. discloses that the DPP4 inhibitors including those set out above

may be formulated as tablets, capsules, granules or powders.

BRIEF DESCRIPTION OF THE INVENTION
In accordance with the present invention a coated tablet is provided which may

include a medicament which is subject to intra-molecular cyclization, but is
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or a pharmaceutically acceptable salt thereof, such as the HCI salt, also referred to as
20 Compound A.

In a preferred embodiment, the coated tablet of the invention will include a
tablet core which is formed of one or more bulking agents or fillers, optionally one or
more binders, optionally one or more disintegrants, and optionally one or more
tableting lubricants,

25 a) an inner seal coating layer which includes at least one coating polymer
which preferably is a polyvinyl alcohol (PVA) based polymer;

b) a second coating layer disposed over the seal coating fayer a) which

includes at least one medicament and at least one coating polymer which is preferably

-4-



51n a nore preferred enbodi nent of the invention, an
outer protective or third coating |layer will be
coated over the second coating layer (containing the
medi canment) and will function as a protective |ayer.
The third or protective coating |ayer may preferably

i nclude simlar conponents as in the second coating

| ay @& ACHEEPbol f}a{md ﬂreﬂabé'tﬁwmnh%{hugsm %ghfe?ﬁ?ﬁ%mcr
but may optli oha I'ncl udé one or nore 15 ant s
an&mhﬁwﬂnkaﬁecessarlly i nclude the sane anounts of

uch CORRONBNL SominfHLUR blicdo LU LSS oy

i ncludes sim nents as 1n t
cone¢atingion¢p thekablenndre. and a coating pol ymer can al so be

applied . to differentiate taplets. of various

5 oD et T Mk e cmbogiEi L of e yyatiol B ML prgfective or third
COadatiag ldyab/@illﬂael’EBMe@@v& tHe¥Bbnd @batin@ PaySA@Bnt@ininGi thd er ent
coati ng polyners 15 It has been found that the coated

t aPedicament) andavill Soncrien e mRWFHYeHaysr pEe thitd oF pretertive coating
St phkd hiyp r@ﬁmﬁ@@@ﬁ&@nﬁﬁax%ﬁﬂb&h@%im the ?e!cﬁﬁ@coatmg laiyer except

manuf act ured usi ng conventional dry granulation
we thatyit il pettindwdetagnddidameat butThay quamallagn@mmaohmm |

I
10 8 Eélotat; st oy oPhEBE AN R e RGAE bE et compopents
dr Ogtitmallysi fogrth hagerqtvhieh imttudgs sidilart cohipehendsasdn ﬂteahﬁ'd Iager)
t t ead t he tahl et | bo. :
o OBk DGO A SOB PO YR R aop A afel B8y il bl
angf ¥dfieusRagts. CTii firfi0seeord , ahifd @ fbiith ¢vaGh RY&E fay be formed
medj cament and coating pol yner, and optionally but

pr &% B sagme or differend GpalinZ BPYFERSi ve coating over the

15 ot her dg g dedPfdahd mlhﬁc eQAdAdh1ER B @k %w@ﬁudnh%hibﬁk\éﬁﬁédo?n
may be prepared preferably usi n&@Z‘ per f or at ed

c oeheatiep! stabilitycs semipaeshiol twgm@ndt ARG USTgC qmnhonai
s fihltibh or Ul PP RifleRCC0r dance with the

I'nventi o S provided for preparing
the ¢ oaTlmobonm@ approath wiﬁlaisorfmaiqumpamtlm bf arednitmgation

' rovidin abl et co )
coeri iRt &% sbPERa meceRi e S8ufy SRRy GE N putt croe
20 f Ofablet &t shdtingdablbe (idfkad 6fdhel chbRet 8dre bepladebo RRntiitliabéve) and |
r; c) drying the coated tablet to forman jnner
D CHAPRAF g el oS and Gechponu ZoTCg oMeIngis b robgmatic
t afbibariénk &&ﬁ&%&bﬂ@%ﬂ%@ué@nﬁ but/fRéfEibR the ButeMprofebtive
i ncl ydes nedi cament and at [east one coating pol yner;
coating over the other drug tablet.
The coated tablets of the invention may be prepared preferably using
25  perforated pan coaters. Fluid bed coating and spray coating may be used as well.
In addition, in accordance with the present invention, a method is provided for
preparing the coated tablet of the invention, which method includes the steps of
a} providing a tablet core;
b) coating the tablet with an inner seal coating layer formulation which
30 includes at least one coating polymer;

c) drying the coated tablet to form an inner seal coating thereon;
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e) drying the so-coated tablet to forma second

coating layer (containing nedicanent) thereon; 5 f)
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coating suspension will then be coated onto the
priggihdecqanserlyperin ateapr @repand. Qe poaagselysaty Waich may be
| Neiefiofe@dhcidRians), MBlari? Rl hopRpYl AABhEO with Wike? being
protective coating layer thereon.” -6
preferred. Tablets which are placebos (contain no medicament) and form tablet coses
are coated with the inner seal coating suspension and are dried. The second coating
layer suspension containing medicament and coating polymer is applied over the so-
coated tablets which are then dried.
Where the coated tablet of the invention is to include an outer protective layer,
a coating suspension is prepared as in the case of the inner seal coating suspension but
without medicament. The coating suspension will then be coated onto the previously
coated tablets as described for the inner seal coating and second coating to form a

protective coating layer thereon.



The coated tablets of the invention are useful in the
treatnment of manmmals such as humans, dogs and cats

for Type 11 di abetes. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON The tabl et core or placebo enployed in the
coated tablet of the invention will 5 include
conventional pharmaceutical excipients to enable
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b) ®ftionally at |east one binder; c) optionally at
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fromabout 0 to about 20% by weight, preferably from
abSPRB t 0 about 10% by weight: c) the disintegrant is

present aj N ag 1P buMiddY nge fromabout 0 25

) to about 20% by wei ght, éauég?ttg?gpé?abl y from about 0.25
>t o abouP? 1009Mipnalls 2y drast oapblindery t he | ubricant is
present s n Lt 0L R inge fromabout 0 to
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2% by wél ght prefegably twt optiveaiiybm veasone Yubthght bei ng
baggsdenn the weight of the tablet core. It is
preferred that the bul king agents are mcrocrystalline

cel | ul ome ante balkingagent SOfIND BYHYEhSh & amount within the range

20  from about 1 to about 95% by weight, preferably from about 10 to about 85% by
weight;

b) the binder is present in an amount within the range from about 0 to
about 20% by weight, preferably from about 1 to about 10% by weight;
c) the disintegrant is present in an amount within the range from about
25  to about 20% by weight, and preferably from about 0.25 to about 10% by weight; and
d} the lubricant is present in an amount within the range from about 0 to
about 5% by weight, preferably from about 0.2 to about 2% by weight,
all of the above % by weight being based on the weight of the tablet core.

It is preferred that the bulking agents are microcrystalline cellulose and lactose
30  monohydrate;

the disintegrant is croscarmellose sodium; and

the lubricant is magnesium stearate.
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the disintegrant is croscarnellose sodium and the

| ubricant is nmagnesium stearate. 7 The tablet cores
present in the coated tablets of this invention can be
prepared by a variety of processes and order of

addi tion of excipients. The utility of these
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25  cellulose, com starch, pregelatinized starch, modified corn starch, polyvinyl

pyrrolidone (PVP) (molecular weight ranging from about 5,000 to about 1,000,000,
preferably about 40,000), hydroxypropyl methylcellulose (HPMC), Jactose, gum

acacia, ethyl cellulose, cellulose acetate, as well as a wax binder such as carnauba

wax, paraffin, spermaceti, polyethylenes or microcrystalline wax, as well as other
30 conventional binding agent andfor mixtures by two or more thereof, preferably

hydroxypropyl cellulose.



acacia, ethyl cellulose, cellulose acetate, as well as

a wax binder such as carnauba wax, paraffin,

spermaceti, polyethylenes or mcrocrystalline wax, as
wel | as other 30 conventional binding agent and/or

m xtures by two or nore thereof, preferably
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opti onal sen [

ot he- Va6 SRTERED it SisRA SRR efhpaieRtia Littbosiion
abmfttheﬁnw)mabm dfi¥nbyitkie ighange ﬁmneﬂmuab kqatfouom%l by weight,

5 ut 10% h re conposi tion.

e AEFRL ottt .85 1ot T0aT b P Ented 5 OB amaoson.
| NCGEAaples DB Hisiktcpranisultabi foedsetlﬁreusmeruas Gt ﬁehbpﬁlﬁxted to,
sodi um crospow done, starch, potato starch

Jor dgrammetipsesgdiva, gfospevidops, siarchy POtatR starchg prggs atinized;starch,
gl y&,m ﬁﬁ.%ﬁr&fgl Poldid) ﬁu&sé.waﬁa@w gwee SO0 sttt
hydroxypro 0Se or ot her known di sintegrant,

pr elfyéroawwpﬂ celiiese e plhosknown disintegrantpreferabh q:wmqllme

Sgg%h_{ml |y present in the pharnaceutical conposition
‘he invention in an anmbunt within the range

f r o m abdthe Ibritarit wﬁbeupmﬁﬂbykmemixgﬂt pha.qmaeém'rcauompbsitim of
t.0.2 to about 2%

A avetion o St et Bl BT ag U gbouE 1o B 5% by weight,

s u | ;hatbiaelyffmin ARt 012 keibidut 7% by dRighbol thétdte Borhpdsitiont Etamples
neS|un1stearate zZi nc st earat e, cal ci um

st eOJ cging dubricanty syitable for usgberein inclyde bt areqot limitedio, j
aci flagneQith YBkaleCARY StedritBRGLR RN QEarkty qﬁ:@gﬁﬂﬁh@gm stearic acid,

vegetable oils and fats, or 15 other known tableting
| uthelmisia aeid, sediumatean] famarals ophydregsnased esetablerpils eed fats, or

15°" &l %9&% aﬂﬁﬁ{xﬁﬁ%&i{% é}"nﬁx of W& m&? ?ﬂeréb‘?%éi‘@&bly

| ayer ormJ at' erred to as the
coanagmgsxumagwapc will i ncI ude up to 95% of pol yrrer

based on.the vve ht ..of, the inper al co n

oy T et St taie forbiin AR fAE o8 o, fChoning
fo :rlnstelr)amﬂldgbiwel up 16 O5%Hif B?Igme%sécﬁgﬂhe oRighcefahé ged saylbating
po coati (0] en S escCr V

i 455 apf Biey b preparpd 2 depespbed o brrPehetps. (18 dorrafacion will contan a

2001 qezﬁﬁ@de%atﬂﬁdaie?ﬂ&yﬁﬂr 4 a%Mh@Qolv&h%s aeRtibéitabolé Ytich
pol y may be hydroxypropyl methyl cellul ose,

pol mfprﬁplw lsawetevn ichis Aged fosipragessingand ganenyved by dying: rEheiceating
pol

o RO G R L R s
pl astulosez mptham:lic podyroers adwﬂrmyp@psdtcﬂyulosgsprpfmbw BVA, The

:): Iecfk-‘)’%f'éﬂ? Sehas Zﬂ%{ogr%?} l¥nel Hé’ a Elnas%cgzley SUC{I aé Egcgtin diethyl

25 phthalate, tributyl sebacate or polyethylene glycol (PEG), preferably PEG; and an
anti-adherent or glidant such as talc, fumed silica or magnesium stearate, opacifying
agent such as titanium dioxide. The coating layer may also include iron oxide based
colorants. The coating material is comnmercially available under the trade name
Opadry® HP or Opadry® II white.

30 The second coating layer formulation will preferably be similar in composition
to the first coating layer formulation although it will include medicament, preferably
the DPP4-inhibitor in an amount within the range from about 0.5 to about 70%,
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anti -adherent or glidant such as talc, funmed silica or
magnesi um st earate, opacifying agent such as titanium
di oxi de. The coating |layer nmay al so i nclude iron oxide
based colorants. The coating material is conmmrercially
avai | abl e under the trade name Opadry(r) HP or
Opadry(r) Il white. 30 The second coating |ayer

f olpragratly BBmVibbiht 30716 BSSuR 5% b velihfibadd dnth&RBRRSIf thedReond
to the flrst coating layer fornu ation al t hough it

wi Fpatingdayekie nedi canent, preferably the

ggsﬁtl Bﬁ%gg ?é%wgﬁrﬁ/h#eralbkgﬁélﬁﬂ?g out 30 to

abomp@@%bqﬂweﬁrghbaudgdmd on the weight of the second

s

he third
S ayer w4 oam e Bgfayer el hfteaP il Fleiaki bl

th eorhpdssttoncmaieltlﬁtgi nAdtProtediive beating layehardasitliing@udeisirant as

re ent | preferably be_s lar in )
oo Rt tthin e Rinee Fom AN 53 b abov 5 o sty based on
| ayRrw obihk FourthChhtl 16fkor ant as desired, such as
within the range fromabout 0.5 to about 50%b

wei ght , Theoigees sem coating layer will preferablycberfommediof soastng Ayer polymer

0' QYL amldhfit Wit the': effd?ﬁ’i‘h%cﬂgld @ya%ut\gstﬁl %&Ltﬁg #BhYabB& 20

15

ornE 0 Coatlng I n é anou
Wi tdabout 3086 bﬂwgehﬁof ¢im :at.mmal &Gnting laybo, opti@BHYy plasticizer in an

pr gm%un%%t%t ga? 31%1 a%$ t lb?o gbo% 50‘20%% yJrgit abouglls to

t he rnner Sea ayer, T on:
i Nabout 269 by ndeight bih:hdﬂcdﬂflﬁg ta@élgmdc anciradadenttor gﬁdztm iredncaniount

30% . prefera fro t 2 %b

of B EGngig! soepbr Szt . bRl eHom Do AaARH §5% by
an“@@ummemértgbacbmgq%@ge for about 15 to about 30%
preferably from about to about 15%Db 15 wei ght of

t he i nnEke segamd cepying; lawgr Will bg preferiblysie feeatrtgrtgver Bfegmmer in
W b alGur Wath&r tﬁ@lla}{%éc R5HB0oR Po wPHollSh. 39@}3&6&&9 thﬁtﬁ abdut 40

an anmount within the rang rom about to a
99 to5akpuy 084 byt wieight of ﬁlvmeqmd@patm@ layepamsiroedicad®n i@ym amount

o B b A AR R 023 b A . pB e PBG ARER 2o

207056%rbyafe@hamme£ecomdalanngla2@ to about 20 50% by

25

30

wei ght the second coati ayer. .The co n

ol ymer T FopE 186E By g i a5 g 1Fyer B by s ghout
abgigtwith a m tableecoaéz Qnarmetxﬁdat&heﬂ%ﬁ be aiagdt B6out 0.5 mg.
medi canent be at | east about O. m%

The ah:rd outer protective coating layer wxll prefcra ly be of similar
composition to the first coating layer.

The inner seal coating layer will be present in an amount within the range from
about 1 to about 5%, preferably from about 1 to about 3% by weight of the finished
coated tablet; the second coating layer (containing medicament) will be present in an
amount within the range from about 0.25 to about 70%, preferably from about 1 to
about 50% by weight of the finished coated tablet, depending on potency; and the
third outer protective coating layer and fourth layer where present will each be present
in an amount within the range from about 1 to about 10%, preferably from about 1 to

about 5% by weight of the finished coated tablet,
-10-



t Of CHaRg Potjoter, 473 ool % |05 300 T & 0 mg 0T 10
m I(bladticizer ad@i@nd t 0 4 |nyg  Magnesi um St ea
550/(10 2to 10 m0.2to 2%90.4 to 4 First Inner Seal
A hy  woi nhf of 200 mMm O i ght

of| BTB CEELMECebo ¢ I7mE Bypeisht of 0B me b o ,%mbvabklet:fmﬁmg
O TR B e e T S e ‘ Ty
t g ;éf/éaﬁ P g °pl agli &7 2&%'d°f“?dant 51 ‘85%36%\‘60“‘8

) ohtiglp SEnd SHi0RE1 OY 1 V0% /3t @b me 00O P4 We-ght
gﬁgﬁﬂﬂzﬁﬁndgﬁda&ﬁ&bo core tabl et acebo EoPa ég’lrgq'ﬁg

Third Outer Protective Caating | %/mg by weight of 200 mg %Ifmg by weight of 200 mg

10

Th

co
pr

e third outer

ating |layer.
esent in an anount

protective coating |ayer wll
preferably be of simlar
25 The i nner

conposition to the first
seal coating layer will be
within the range from about 1 to

about 5% preferably fromabout 1 to about 3% by

wei ght of the finished

coated tablet; the second

c oati ng Preeferred coned @blei fogmultetbing aiEabidaite WithiBe RV are set

ab

unt within

ou{;kh?&% preferably from about 1 to
wei ght of the finished coated tablet,

the range from about 0.25 to
about 50% by
dependi ng on

PO the 20 third outer prof ef‘t [.ve coating

| afgfr d fourth | ayefPasslaRsnss; esent . wi ||| PrefamehRidgs
prBsent > an amount %ﬁﬁ?’ﬁ‘lg’{]‘@?"%e f|r%freg Botesight of 2000ng
abput 10% preferabl y T 1 to gPlERbo s e

We| BiilikingOt 10,8 170 mg
copt eai.a&aabl et 1 or nut 2 ta 2B S0 m
| Nl eNMigdryathilBnesakiloseOU 08 SN0 190w Tt 9 1 75%H0 to 15!

Pr t Range Tabl efto dbayaedhao #f M0 0y Welzgidliofh.s m
no}-24 & e f 208 1o ebo Cofe W eyt 20 m

pl ﬂtr‘r:\rp t abl et LA & 210 19mg 0 95%4 4.2t 2]

to 2 todJ0 @E O 029P%0.£04 1@
75% 40 to 150 m Mcrocrystalline cellulose 0 to 95%0

to
t

mmwm
40 0.25 to 10% 0

4

m’; D1l Ill. o O
0SCAr mell 5

R

Layer

placebo core tablet placebo core tablet

Coating polymer, and optional

plasticizer, glidants and color

0.5 to 50%/1 to 100 mg 1to 5%/2 to 10 mg

The following working Example represents a preferred embodiment of the

invention,
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DPP4-i nhi bitor (free base or 0.1 to 70%40.2 to 140 ng
1to 50%2 to 100 ng HCl salt) Coating polyner, and
optional Ito 70%2 to 140 ng | to 50% 2 to 100 ny

pl asticizer and glidants Third Quter Protective
Coating % ng by weight of 200 ng % ng by wei ght of 200
nmg Layer placebo core tabl et placebo core tablet
Coating polyner, and opti ogXAMPREt0 50% | to 100 ng 1

to 5% 2 tg%é) I asticizer, lidants and col or The
fol | owi iy rgﬂgo Eam8 DPPA spited @hiets havipg dredplawing
eﬁhﬁﬂipﬂﬁﬂ&n Q&etp arell 3Y 8RR belby - 11 EXAVPLE A 500 g
bat ch of P4 coated tablets having the

fol |l owi ng conposn ti on were prepared as descrl bed bel ow

TC I IIL LI 70 U VT LY ul
pl acege(t) c!o;r et agl et \ Egct osé l\/bnghydr t‘ge’ﬂﬁ‘ ')%by weight of
( 49—-559— I line-Collulose core tablet
CridSieE ey RIGCHM m N 011 ,ﬁ?@! (ﬂ?}iﬁ)ear ate
NF MwmhllmwelluimedﬂF 200 g (100, 0% WOrmge45%9al
CqAirpsearmeliose SodiumNF( 209 Opadr v(r) HP |vilBindi(568nt ai Ns
t M4gnpdiwmiStegrats NBr edi ents_Pol yvi nyl Allaah@.5%p% PEG
2(96 Tathlc 15% Ti t ani um di oxi de 25% M|Q00 endl @BS0%)
Inner Seal Coating Layer 4 mg (2%)
Opadry® HP which contains the following
ingredients
Polyvinyl Alcohol 40%
PEG 20%
Talc 15%
Titanium dioxide 25%
Middle Layer
DPP4-inhibitor, Saxaglipitin 2.5 mg (1.25%)
Opadry® HP 20 mg (10%)
Quter Protective Layer
Opadry® HP 4 mg (2%)

The 500 g of tablet cores were prepared as follows.

Lactose monohydrate, croscarmellose sodium, and microcrystalline cellulose
were blended in a planetary mixer. The blend was then lubricated by blending with
pre-screened magnesium stearate using a Turbula mixer. The lubricated blend was

10 compressed using a single station press or using a rotary press into 200 mg placebo
tablets.

Inner Seal Coating Layer
The inner seal coating suspension was prepared as follows.
15 0.1 N HCI (about 226.7 g) in a metal container was continuously stirred with a
lightening mixer. 40 g Opadry® HP powder was quickly added into the vortex. After

. | -12-




DPP4-inhibitor, Saxa |li itin 2.5 ng (1.25% O ad (r)

HP 20 ng (10% CQuter Protective Layer a (r) HP 4 ng
(2% 5 The 500 g of tablet cores were prepared as

foll ows. Lactose nonohydrate, crosearnellose sodi um

and mcrocrystalline cellulose were blended in a

pl anetary m xer. The blend was then |ubricated by

bl e

Tur B el bR & BERREACRANTRCD RN HTah 55K i erkal i 8
usiuméfomn mungtleevas vistaltyrevpiess phboef thlsreslgnng sruspmmpn wag geasured

t abl et Coat | L
B A LR il By Ehieh 0 S, o210 L
fol l ows A Gﬁu(&o&eﬂ\bs&d@z upadecuitling 2bthe falJowiiny pardtRdtérk

contai ner was continuously stirred wwth a |ightening
m xer. 40 g Opadry(r) HP powder was quickly added into

the vortex. After -12GldeCef¥cPiragdicti ON Was

conpl eted, m xi ngwas continued at a.low speed until a
uni f or m mi xt ur e [Bumpaee ) |y evi dbBS-S mimix |t he

resul ti ng susperjaomspeeds measur ed] 2Gupth pH wgs adj ust ed
to 2 using concgniirptesairddCl or NaDHS bér G at t| coat er
was set up accoridnlegaii Rmipbuie®! | ohsgrg par angters 5
datt Coater Parjahh@h airteipefadir® Pabdursg®c MmN Pan
speed Zg m A r OTEFRPRE L. o par m?&fe{meragure
50C Exhaust air T abou ow 80 m
/ hour Qun to b m%ﬁg@fmg&s 1 lluglg ol size 0.8
nm

Lh

The tablet cores were preheated in a coating pan for about 10 to 15 minutes.
30 heated tablets were weighed. Drying of the tablets was continued until the
10 moisture was driven out of the tablet and tablet weight became constant. The final
weight of 30 tablets was dcs'igned as A.
The 30 tablets were coated with the inner seal coating suspension as prepared
above employing the Glatt coater.
The 30 tablets were weighed every 10 minutes {(and the weight recorded) until
15  the tablet weight reached the targeted weight (Equation 1). The coated tablets were
dried by heating until the tablet weight became constant. The final weight of the so-
coated tablets was designated as B.

Equation 1:
20 Targeted weight =Ax 1.02=8

Middle (Drug) Coating Layer
The middle drug-containing coating layer suspension was prepared as follows.
12.5 g of the DPP4-inhibitor (free base) was added to 1000 mi of 0.1 N HCl in
25  ametal container. The pH was measured and adjusted to 2. The HCl was
continuously stirred and 100 g Opadry® HP was quickly added into the vortex. The

413.



The tabl et cores were preheated in a coating pan for
about 10 to 15 mnutes. 30 heated tablets were

wei ghed. Drying of the tablets was continued until the
10 noisture was driven out of the tablet and tablet
wei ght becanme constant. The final weight of 30

tabl ets was designed as A The 30 tablets were coated

Wi | nper .seal coat | ' .

b eI R 1R Robd Bl ERAR G A B cvigen.
we Tiya oH of vierspspeflsionk wvad mainfained at 21esiugeeithot caneantradd JC1 or IN
unt 15 the tablet weight reached the targeted

wei ght®s PEGHAP on 1). The coated tablets were dried by

heat i NgTHEdal cdaltd tildtcies pRp&HEd attve AR oRBS Withthe cbgng
final weight of the_so- coated tablets was desi gnated

5 as sgspeqsineAontsining tho BPP4rigfibita] Prertgd above smploying she Glatt coater.
o : hildl o
Coart B0 Sell Hlod s i ld Wil O P A s ARty 5

12 ngnyjesind ithaewéigitgedondudimntilthe (afgetad wreight wasveeached dBapation 2).
10 i , i
sad e B-ctedlaieRlndd arefl oy fpacihs Whlithe R LB becaicdblant

c oThe finalwadight f 30 rabltsaved déGghapd@@dry(r) HP was

qui ckly added into the vortex. The -13 m xture was

then stirred at | ow speed until a uniform m xture was

Vi $qahtion gvi dent.  The pH of the suspension was

mai ntai ned_at 2 using either concentrated HJ or IN

HoiTasgsted eightSry. The seal coated tablet cores

Pr epy £90 RRPYSs WRLiSalER TS 29 niY frdd HallS +303h$H)RIB 3 687.75 mg = C

suspensi on contalning the 4-1 nhi bi tor prepared

above enploying the G att coater. The 30 seal coated

tabl ets ' i Dd 1] . ' 85,1

15 Gory. 100 ot LEUGE col ot Rl iRl L er
t aopiid prdbeyer IR oxatherrsemabadeinEqQadtingrwad stoppelihehen the targeted
So- coat dried by heating until the

ed .tabl et.s wer
taBT“S?“t\?gFﬂ’ﬁtwaﬁé"&%’ﬁﬁ onstant. The final weight of 30

tabl ets was designated as C. 10 Equation 2: Targeted
we |Og ht =
uter Protective Coating Layer
20 The so-coated tablets were then coated with a suspension of Opadry® HP as
used in forming the inner seal coating. The 30 tablets were weighed every 10 minutes
and the weight recorded until tablet weight reached the targeted weight (Equation 3).
The tablets were dried by heating until the tablet weight became constant.
The final weight of 30 tablets was designed as D.

10

25
Equation 3: _
Targeted weight=C +30x4mg=C+ 120mg=D
The so-coated tablets were transferred to a suitable container.
30 The tablets of the invention so-prepared had superior stabilitﬁ to conventional

tablet formulations (wherein the drug was in the core) and capsule formulations.
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B+ 30 x (2.925 (equivalent to 2.5 ng free base) + 20
nmg) = B + 687.75 ng = C 15 The anpunt of drug coated
onto the tablets was determ ned using HPLC, fiber
optic probe, or NIR or other suitable neans. Coating
was stopped when the targeted anmount of drug was
deposited. Quter Protective Coating Layer 20 The

So- coat s were th d t u éign
of Opadr ye( &3% %'gts PHIEY PN tg@%ng r? YI‘:”& "u’emﬁ%ne‘?grgga
co aamcmg stofdge c3fitions up s amtancﬂudmg ghwdelem ;taﬂnﬁtyrdamn:hmd to

EnErebeley B 1 ot o mahy S At SR were

dr baﬂ:cieu A8 3hovAbinTabiel 1 §eh6ht baatveﬁo MBI ad \RER 1 at 25°c:50%

constant. The final weight of 30 tabl ets was deS|
S5as Rﬁ storage qegdition.oBheeis-Cay lgealeuern@i23 Mt and 032% BOR

The coated tabl.gts [,e
o BUISEPIPRE gy oSt By Tisde RES ?‘86{%%%?‘"6‘1‘3’
t hgovren tean those observed @phe 6 dngdd 20uRepdtélicy Shyblel foimulitions shown
con fﬁﬁ ﬁnal tabl et fornul ati ons (wherein the drug
%41e core) and capsule formul ations. -14 The
above 2.5 ng potency coated tablets of the invention
were stored at various storage conditions up to and
i ncluding 41 weeks and stability data related to
presence of the degradant cyclic am dine (nainly
cis-cyclic amdine (Cs-CA)) were collected. As shown
in Table 1 set out below, no cis-CA was detected at
25C160% 5 RH storage condition. The cis-CA | evels were
0.22% and 0.32% at 30C/ 60% RH and 40C/ 75% RH st or age
condi tions, respectively. These |evels are
significantly |ower than those observed in the 5 ny
and 20 ng potency capsule fornul ati ons shown in Table
2. -15 ~ ~~pppppzz {p~~ppaa.:<Z~x ¢ o 0 a atl:o00"0",
o', cR~
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dyti owrs tdo Uo *~00o0 mOeptl ~NRO
vli to N 17 WHAT IS CLAIMED I'S: 1. A coated tabl et
conprising a tablet core and a) an inner seal coating
| ayer coated on the tablet core; b) a second coating

| ayer conprising a nmedi canent coated on the inner

seal coating of the tablet core; and c) optionally an
outer protective coating |ayer coated on the second
coating layer of the tablet core wherein the

medi canment in said second coating |ayer is

saxagVvHAT ISCLRMEp ghi bitor) NO HZN O NC or a
pharmaceutically acceptable salt thereof. 2. The

coated tablet as defined in claim1 wherein said inner
seal coatyng AgQ ' in | ymer

formul ati on corrp?aﬁésq ﬁ%@b@ﬁ%@gﬁaﬁ%a@ﬁﬁf, sai d

second coddt i ngenlinneeseateoufing lnger coatedoti a eIk c¥i Ch i S
saxagl i pigy n, coatin ol yper formul ation

conpri si nﬂc? a ﬁ%%%&%‘"ﬁ&?’@ﬁféﬁnpféwa agmedicagentoated on the inner
pr ot @al ¢oating cftthé (abigt doRe/@hd CONPri ses a coating | ayer

formul ati gn conErria@i ng a PVA based polyner. 3. The
coat ed taBl et CREOMY pheer potestiye spating fayertasted aindhe second

Sec ogvdtigORVerdY theltabi leS rised .of fromahout 0.1 |
to am&@gw t?\gﬁg%&k' %Wdﬂ#ﬁmﬂw

to about 99. 5% by wei ght co%? ng pol ymer, based on the
wei ght of the second coating |ayer.

s

or a pharmaceutically acceptable salt thereof.

2, The coated tablet as defined in Claiq: 1 wherein said inner seal coating
layer comprises a coating polymer fqrmulation comprising a PVA based polymer, said
second coating layer comprises a medicament which is saxaglipitin, and a coating
polymer formulation comprising a PVA based polymer, and said other protective
coating layer comprises a coating layer formulation comprising a PVA based polymer.

3. The coated tablet as defined in Claim 1 wherein said second coating
layer is comprised of from about 0.1 to about 70% by weight medicament and from

about 30 to about 99.5% by weight coating polymer, based on the weight of the
second coating layer.

-18-



-18 4, The coated tablet as defined in Caim4 wherein
- the coating polynmer fornulation in the second coating

| ayer is at |least about 2 ng with a 200 ng tabl et

core, and the nmedicanent is at |east about 0.2 ng. 5

5. The coated tablet as defined in Claim?1l further

including a third outer protective coating |ayer

di sposed on said second coating |layer. 6. The coated

tabl et as defined in Claim?7 wherein said second

coating 10 |ayer conprises a PVA based polyner. 7.

The coated tablet as defined in Caim7 wherein each

of the inner TBhsmoated tablet pedefingdin Glai 4 Wherointthe coating polymer
e fobintatfin i oS BikE ) if f RREUBGH e W a 20b bl

PVAcbsad theomedicapent is at least sl nypat i ng | ayer «i s

ubstantially the same as the PVA based polyner in
he other coating |ayers. 9. The coated tablet as

def i ned5i n Cl FieSodtedMableCas defing iR\ Chirisfagtherdfclidihy BBiird outer
is conpr.ised of. polyvinyl alcohol. 10. The coated

t abP ¥e eRafipg layeridispesed op,said feropd coafng B¥®nd coat i ng

| ayer the nedicanment is present in an anount wthin
the range fromabout 0.2 to about 140 ng and the

coat i ng®pol ynEe coatedrabletastdefineddin Claim friwhexgin said sedosd coating
an . ut 140 ngy, and in each of

l?heﬁsﬁﬂt{g’%g%%%%%%@@gg and optionally outer
protective coating layer, the coating polyner is being

resent._in an.anpun i thin_the ange frgmabouyt. 1 to
gb out 160 ng %‘ff?“%%bﬁt%ﬂ“{a&ﬂ F{é‘l’m%s“'la‘é?lf‘ ﬁ%‘g‘ ql%lq’e inner seal
Cl abdihg Vdyer it theldifer pidcive RfdrRoinprised @ PYABUsbS fly:aér

one or nore fillers, optionally ohe or nore binders,
optionally one or nore disintegrants and optionally

1§ne or re taRlshidd I LS 1 ;
tabl et %g def?ged In ])Cllk%%bﬁ@&vﬁg}%%%t ée'%-a I@?ﬁ%%rg%
i s paymgnin dedeesind epasing daypisis atlistantallyshd samess thd BVA beed

non ﬁﬁ[ roscarnel l ose sodi um and nmagnesi um
stegdr] eahgief%erﬁagnggagfrg‘d tablet as defined in daim
1 having the foll ow ng _
9. The coated tablet as defined in Claim 8 wherein the PVA based
20 polymer is comprised of polyvinyl alcohol.

10. The coated tablet as defined in Claim 1 where in second coating layer
the medicament is present in an amount within the range from about 0.2 to about 140
mg and the coating polymer is present in an amount within the range from about 2 to
25  about 140 mg, and in each of the inner seal coating layer and optionally outer
protective coating layer, the coating polymer is being present in an amount within the
range from about 1 to about 100 mg.

11. The coated tablet as defined in Claim 1 wherein the tablet core is

730 comprised of one or more fillers, dptionally one or more binders, optionally one or

more disintegrants and optionally one or more tableting lubricants.
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conposition: Mterial Range Tabl et Placebo % by wei ght
for 200 ing placebo tablet Lactose 20 to 75% 40 to
150 nmg Mcros line cellulose 20 to 75% 40 to 150 m
Croscantell ose sodium2 to 10% 4 to 20 ing Magnesium
Stearate 0.2 to 2% 0.4 to 4 mFirst Inner Seal Coating
Layer % by wei ght of 200 ng pl acebo core tablet
Coating polyner, and optional plasticizer 1 to 3%2 to
6 ng and glidants Second Coating Layer % by wei ght of
200 rrg ml acelThe conal tablatds definddRiPElain 18 Wherein (he tadiet bars 65
0. 700/ 5.to 140 Coatin
ol HRBC s Grlakes Jides monpRy R ecsostmptese sggim.
andardl th4baBdism @ardeei I d QJter Protective Coating Layer %
by wei ght of 200 ng pl acebo core tabl et Coating

pol yner, and optional plasticizer, to 5% 2 to 10 ny
i dan and £atiseEqaR! in
59 Claim ?’v\her(ﬁ?%‘?{a lM‘E(agt ency&taa Ql@glgg%gdfggg“

| ay@mpositiomnpri sed of 5 ng nedi canent and 5 ngy polyner
based <coating and for a 2.5 ng potency the coating
| ayer is conprised of 2.5 ng nedicanent 15 and 20 ny

pol yn';Mmd coating. 1 eMet hod for preparing a

ngtg ThRB! Mhces®NPr i Si NG %? #ﬁv&&w&@m@éﬁm@ore'
- S T 20
'“'Tsmots&soegs‘ ome—coat TNy

Ia?/er Milllu a lllUII ‘ﬂ";ﬂo\éé' 20
POl Y M Croscarmellose sodium __| 2 to 10%/4 to 20 mg

\] 4

Magnesium Stearate 0.2 to 2%/0.4 to 4 mg
First Inner Seal Coating Layer % by weight of 200 mg placebo core
tablet
Coating polymer, and optional plasticizer | 1 to 3%/2 to 6 mg
and glidants
Second Coating Layer % by weight of 200 mg placebo core
tablet

DPP4-inkibitor {free base or HCI salt) 0.25 to 70%/0.5 to 140 mg

Coating polymer, and optional plasticizer | 1 to 50%/2 to 100 mg
and glidants

10

Third Outer Protective Coating Layer % by weight of 200 mg placebo core
‘ tablet

Coating polymer, and optional plasticizer, | 1 to 5%/2 to 10 mg
glidants and color

14, The coated tablet as defined in Claim 1 where for a 5 mg potency the
second coating layer is comprised of 5 mg medicament and 5 mg polymer based
coating and for a 2.5 mg potency the coating layer is comprised of 2.5 mg medicament

15 and 20 mg polymer based coating.

15. A method for preparing a coated tablet coinprising:
a) providing a tablet core;
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c) drying the coated tablet to forman inner sea

- coating thereon; d) coating the so-coated tablet with

a second coating layer formulation 5 which includes

medi cament which is saxaglipitin-at |least a neting
polymer ; e) drying the so-coated tablet to forma
second coating |layer (containing mnedicanent) thereon;
and f) optionally coating the so-coated tablet with a
third outgr protective coating layer fornulation

whi ch i ncPlidescoating thetsblebyish amimnénseal podtingdayer fomtiulhorgivhich

dryi piddeCaiQsCRR 6 .to formthe coated tabl et
of the invention. w%é&e%’g&rﬁet hod as defined in Caim
17 wher e # t helryiogthe egattdabesto dsrm andiuel sl caifiing thereon;
SUSPEenst og) of ctogl?ngqgeastd-c%gtee %ertraﬁth a_sezcjénd coating layer formulation
5  which includes me.d.icament which is saxaglipitin and at Jeast ae coating polymer;
e) drying the so-coated tablet to form a second coating layer {containing
medicament) thereon; and
) optionally coating the so-coated tablet with a third outer protective
coating layer formulation which includes at least one coating polymer; and
10 £ drying the so-coated tablet to form the coated tablet of the invention.

16.  The method as defined in Claim 17 wherein the coating layers are
applied as a suspension of the coating polymer.
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