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WO 2006/ 016040 PCT/ FR2005/ 001730 COWVPCOSI TI ONS
CONTAI NI NG NI CORANDI L, PREPARATI ON METHOD AND USE The
present invention relates in particular to 5
CQ&F%EH&¢09@ﬁ4&OHtaInIng Ni corandil, to the PRGeRS0dSF001730
preparing them to tablets contalnlng t hese
conpositions, and to their use as a nedi canent. More
particularly, and according to a first aspect, the 10
i nvent IGOMBGH TR NS (CGNTRONPIOET (N IORAI I NiBREPARATION
Ni corandil, which has MgﬁHegvgﬁPaggEof all owi ng the

i ndustrial process for re of tablets
containing it to be considerably sinplified. 15 The

DTHSGSS?QHééﬁBt|Y1H§§Ht§5ntherémQH§Er'ahn|eVEbrEQEuEB% to
reparati on of Ni corandil (1NN (IkoreIO lets

|ﬁ?@PQ%étlﬁnﬁrémmﬁﬁ¥QﬁP%t Srécedilng the thfp srocess  for
f praphi-ongstepm, Au@Wﬂéﬁﬁéﬂéﬂﬁwmﬁﬁiﬁhﬁggtﬁﬁﬂbabbmp081tlons,
steg t gﬁscrlbed in gatent EP 0230932 31. In said

nt® 28 We

pat Shpl BES 125 5°28n8"6 describe processes

using a granulatlon step. In general, it is noted

t [ ; k

{BL! B et 0,00 S SLLARAUGD. VEKES Al ROSLE ene

mh@ﬁeﬂﬁl@nsrééaF§Sa@ﬂﬂﬁ %@@ﬁﬁ%ﬁﬁqpmGCnt§5néR9n§F6§randll
BwhichB8hasTBh8 k8vafAPEEBVEE. a®N6wRhgt BRel €A8QBEriBOM process
which it was chgsen to use a cess b% granulatlon
fs?rthﬁheonW@PefaFtBFSdue?. EShYEEE} aPlB BipiBAtsit to be
ustaklyepakeyi sippssFhbka.to obtain 30 conpositions

that are acceptable for direct conpression. In

general, these excipients are in granulated form and
aTkesprdcaadecurhennapeusedr ati tbet ivdupressilontvel for the

Lﬁ%@?&PQ@EShyo aﬁ?c@fﬁnh?lprQEk?gﬁlﬁéréiap'khkiets involves

ent I n t e active |ngre |1 e , has not been
pdsIranelapponsstaPi Pragading khgetabiek nfipatpbhoroftep-
di rect conpression

A process comprising a granulation step is described in
patent EP 0230832 Bl. In said patent, examples 1, 2, 4, 5
and 6 describe processes using a granulation step. In
general, it is noted that the use of a granulation step
makes it possible to obtain tablets that have a bettex
stability than when this step is absent (tables 1 to 7,
examples 3, 7, 8). This is, moreover, one of the reasons
for which it was chosen to use a process by granulation

for the commercial product.

Commercial excipients usually make it possible to obtain
compogitions that are acceptable for direct compression.
In general, these excipients are in granulated form, and
are gold under the name “for direct compression”.
Unfortunately, and due to problems of stability inherent
in the active ingredient, it has not been possible, up
until now, to have a formulation for direct compression
that makes it possible to obtain tablets that are
sufficiently stable over time. Example 3 of patent

EP 0230932 Bl describes a process in which, in a first
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that makes it possible to obtain tablets that are
sufficiently stable over tine. Exanple 3 of patent EP
0230932 Bl describes a process in which, in a first WO
2006/ 016 40 PCT/FR2005/001730 2 step, the [

i H9r ¥ P e4%ni xed with stearic aC|dpand téﬁg{ﬁ%ﬁoos/00173o
m xture is mcronized. However? the stability of the
conpositions obtained is not satisfactory (table 3,

g@ﬁgp? tﬁé d¥rafbeindreanths ak ﬁ@ﬁedo%Ftﬁzbdéahlwahehd and
cont e way o arj so e
HGSBne MR A The' COUG 119 CHOGRRES ¢ of PRostapi ity of
lcﬁﬁﬁer@:b o@ﬁm&t t bbiRaind |is Eﬁoﬁzmﬁgtqﬂﬂge (2able 3,
I nes I cept
Bagﬁe pro hﬁo?EF%Blet%Q %?% %ﬁlg@aﬁpbgﬁ%b¥égl&%éfnwater

wcbhtehe m xture of N corandil and a saturated

al i phatic acid or alcohol. However, this solution is

not entirely satisfactory, as_can be noted 15 upon

r BYdiWAY tIe SPERRTIEGne&XareheEnt r@Sul4id, %ﬁs%%%s@ae which

abgwernAgakashlak @l@@@%@ttgn%helEo&@érbﬁam tompdsition.
that it is possible to obtain a conposition for

direct conpression 20 that has a stability equival ent
t @ant @ be3m9eanmasimage(ﬂuzﬂxmmbvmarmﬁgranuﬁatWmmtten that

Stepac%%'% %% recQﬁF”ﬁiaéhec P@Bféﬁ'BE tggiat stablllty

cOHpSSit ression conprises acti
Sanngb%dl@ﬁal(md:owaﬁ@aI;handma‘itsmmr@tfeth?@ﬁ‘eBdll and a

akibphiabieg acslldlﬁ{at%.csat yEagedohi gheregdcpohol Hb@é{rets this

nonm croni zed An acceptabl e sat urated higher
aFPPRALPE akF dP6F eRtrEebd SRCdREACAPEShol 2FuSEThePe noted

sobbé atea@iRicerihd esfpgit ol A€, mbaSuredbng tespétat urdd scussed
clgse to 20 to 25C. Preferred saturated 30 higher
N&tic acids or alcohols will also be solid at a

Against all expectations, it has been found that it is
possible to obtain a composition for direct compression
that has a stability equivalent to the best composition
obtained via a granulation step, which is the commercial

composition.

This composition for direct compression comprises active
ingredient (Nicorandil) and a saturated higher aliphatic
acid or a saturated higher alcochol that is nonmicronized.
An acceptable saturated higher aliphatic acid or saturated
higher alcohol must be solid at ambient temperature, i.e.
at a temperature close to 20 to 25°C. Preferred saturated
higher aliphatic acids or alcohols will also be solid at a
temperature in the region of 40°C, preferably cof 50°C.

Particularly preferred saturated aliphatic acids can be

selected from palmitic acid and stearic acid.

Particularly preferred saturated aliphatic alcohols can be
selected from hexadecancic and octadecanoic alcohols,

preferably hexadecan-1-ol and octadecan-1l-cl.
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tenperature in the region of 40C, preferably of 50C
Particularly preferred saturated aliphatic acids can
be selected frompalmtic acid and stearic acid. 35

P rt%§§gfq£éééﬁreferred saturated_aliphatic 3; 4@%5605/001730

ed from hexadecapoi c and octa
alcohols, preferably hexadecan-T-ol and
oct adecan-1-ol. WD 2006/ 016040 PCT/ FR2005/001730 3 A
cmp@aﬁ;w@i(tﬁs:@oa@icwdﬁ@gt heo i mnent i@ﬁezﬁﬂdi/ranilt a@mamlaygeous 1y
rises

N di | d
38P PFéaeSfr%HII gé?%???%&aﬂudﬁi'%é? phatlc am%nt gelected
| fsosal &s sandlared slatgheai ealmpgmncm sohdl ,andi cit9 s salts

S%dgo%t 3 apient.d ‘i g‘éﬁ'i' chyhben! UbsT Gatia  at
m croni zed: er e ricant is stearic,

aghipieng AHQMﬂﬁﬁﬂQqQﬁrad@ban&FQo tEhe | AvbALFeRtcans Dot

alseeoRpLLse a disintegrating agent and a diluent. A

preferred disintegrating agent is sodium

croscarnellose. 15 A preferred diluent is mannitol. A

canpesifkirgddacedidicagtt @ st becbmienticad .advant ageousl y

conprises, by weight, 10% of N corandil, and a non-

m croni zed |lubricant which is solid at anmbient 20

t anpermgberieioh eorposiiticotcacter dinvgntd crhgaimedist eemprise

PLeLaLaBlLs GRTRE 38RAR%000 RoaTh ekl zed steari ¢

comnmpo on according to the invention
advant ageousl y conprlses a disintegrating agent,

prebeezbhy a7k i $@digHalt 1 ©H0SERNAE |0 $0d i Ant eipeshriel lose .
according to the invention advantageously 30

conprises a diluent, preferably mannitol, in
par piredkatred diluent is mannitol.

A composition according to the invention advantageously
comprises, by weight, 10% of Nicorandil, and a non-
micronized lubricant which is solid at ambient

temperature.

A composition according to the invention preferably

comprises 8% of nonmicronized stearic acid.

A composgition according to the invention advantageously
comprises a disintegrating agent, preferably 5% of sodium

croscarmellose.

A composition according to the invention advantageously
comprises a diluent, preferably mannitol, in particular

76% by weight.
According to a second aspect, the invention relates to a

process for preparing a composition according to its first

aspect.

In particular, the preparation process according to the
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76% by wei ght. According to a second aspect, the
invention relates to a process for preparing a
conmposition according to its first 35 aspect. In

papt i : e preparation process accordi gt @rbB8s5 /001730
52%%%?11668&3 PCT/ FR2005/ 001730_ 4 second asp/(e}gt of/

the invention conprises a first step in which, by

wei ght, 30 parts of Nicorandil, 15 parts of sodi um

c sesoadmeldese, 35 phetinwénndnminmmpmﬂ$é$p&uf$r©¢ step in
targ ed -SP r ' £

Theqfifst gre m ‘?s 65% ergﬁfy gap$€?é%£§&l o8 %pasks o

pEodéss gresrarngliosehe 3|5n@éﬁffilso@fcaﬁnélll§@lc@ﬁ§r Bs@agts of

S%%Qﬁds%BQEh'Qf@thQethoC%E'QbaE%anerEr@%ePbemh§.
mxed 10 with 193 parts by weight of mannitol so as

to forma second pre-m x. The process according to

t heel AYeRti pReCaixaksopeefpia®e yacathbrdtetep i n which

the second pre-mx is mxed with 15 24 parts by

wei ght of nonm croni zed stearic acid. According to a

t Mhed paspeest, atkerdingntioconheeliatvestiona cagorpesi icoprise a

far dinect o g)ogplr %i'c?lnth%btc%'lri%‘}a@éd”% k mix is mixed
process acc f6 itS second aspect ccording
Ulﬁhf ob?3 m%lsip%cthtW@lghVerﬁf oﬁ‘am@llﬁtcés @ @s to form a

pggeggg fee-prgparing a tabl et conprising N corandi
whi conprises a first step (i) in which a

conp05|t|on for direct conpression according to its
th[‘ihl’edpaﬁaﬂé@ts La&c%&dﬂhgceda ithead niviepitd &) @:ramfal&dmioahprise a

h wWhi.
R CRgCoRPEL 958 S niBkonthsl LAl WIS B pingg wich

iﬁﬁr@sgmenanwsughtaOWaponmacrpnezed stearlc acid.

According to a third aspect, the invention relates to a
composition for direct compression, obtained by means of a

process according to its second aspect.

According to a fourth aspect, the invention relates to a
process for preparing a tablet comprising Nicorandil,
which comprises a first step (i) in which a composition
for direct compression according to its third aspect is
placed in an impression of a mold, which comprises a
second step (ii) in which a counter-impression of the mold
is applied against the impression in such a way that the
composgition for direct compression is trapped in a chamber
of volume V1 of the mold, and which also comprises a third
step (iii) in which the wvolume V1 of the mold is reduced
to a volume VO less than the volume V1 by compression

until a tablet is obtained.

The process according to its fourth aspect advantageously
comprigses a fourth step (iv), in which the impression and
the counter-impression are separated and the tablet is

extracted from the chamber.
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conposition for direct conpression is trapped in a

chanber of volune V1 of the nold, and which al so

conprises a third 30 step (iii) in which the volune V1

of..t reduced to a volune VO I|ess %ﬁ&.
nguEEOQRh%94§onpreSS|on until a tablet is % taﬁkgg$/00173o
The process according to its fourth aspect

advant ageously 35 conprises a fourth step (iv), in

whaicel ridieg nps essifalf thndaspduet cothe erinivemtdesi arelatees to a

CRARBar CHD-IB58 BLB0RD BETFEROGGGT BOL S0 5o
According to a fifth aspect, the invention relates to

aAcE%QB%hdﬂE&“QeglﬁEﬁoéggggttOﬂﬂé5fﬂ%&ﬁé&&ﬁpféiates to an

According_to a sixth aspe Invention relates to .
aACCEPAARA Bt amwcwép@gﬁﬁg bkl efSCaEEdPE| i@ tbhe fifth

t Bepkickt h i nagpReet cull Arpar bilGekat ablki skeh paekier a

bottle The advantages of the invention will be nore
particularly illustrated by the follow ng exanple: 10

AThac ceptaaltlagecorgiosiiie oinvanptdsi Wyl N ber andel particularly

0 ri-Qn a repared as

R L bt s S i ey
Constituent name theoretical fornula Operating unit

(h&)é@dgﬂﬁgﬂyé IR0 245 0 - SRgE-vEL B Oﬁlé%rggdll according

croscarnel | ose Mannitol 200 SD 6. 00
to the prior art can be prepared as follows

1) Commercial composition:

Centesimal ] .
. , Operating unit
Constituent name theoretical formula (kq)
g
(%)
Nicorandil 10.00 24.10
Sodium
5.00 12.00
croscarmellose
Mannitol 200 8D 76.00 183.14
Corn starch 1.00 2.40
Micronized
i . 8.00 19.46
stearic acid
241.10
Operating unit 100 i.e. 2 411 000
tablets of Ikorel
10 mg or
1 205 500 tablets
of Ikorel 20 mg

Table 1




Corn starch 1.00 2.40 M cronized 8.00 19. 46
acid 241.10 OQperating unit 100 i.e.
1 205 500 tablets

tabl ets of |korel

10 ng or

stearic

2 411 000

of

g§8;?&%%88§?39Table 1 WD 2006/ 016040 PCT/FR%QQQ@QQ&Z; 001730

process):
granul e

i on process of tge prior art
Phase 1: Preparation’of the |kore
5 (table 2, below) Table 2 Materials Anobunts

(‘comrerci a

neut r al

Peocedupagatioh Mprodemani taf 430 378rkgr WEREEI NGcOuiercial

- Corn starch 5.640 kg STARTI NG -

OF
38TE8T5RY ' MATERI ALS
and Mannit ol

e i

Stearic acid
-- M XI NG
+ stearic acid 464. 360 kg PREHEATI NG

REPARALLON OReBOHdI NOgranule
FTTING - Corn starch

5.(64D01rg250bETP@N N. A. 470 kg GRANULATI ON DRYI NG AND

N. A 470 kg
Table 2
Materials Amounts Procedures
- Simple mannitol 430.379 kg WEIGHING OUT OF
- Corn staxch 5.640 kg STARTING
- Stearic acid 33.981 kg MATERIALS
. MIXING and
- Mannitol + stearic acid 464 .360 kg
PREHEATING
- Cold purified water 7.527 kg PREPARATION OF
- Boiling purified water 82.735 kg THE WETTING
- Corn starch 5.640 kg SOLUTION
N.A 470 kg GRANULATION
DRYING AND
N.A 470 kg
COQLING
approximately
N.A CALIBRATION
470 kg
N.A 400 kg
LOADING INTO
(elimination of
CONTAINER
surplus)
Phase 2: Manufacture of Ikorel tablets
Materials Amounts Procedures
- Nicorandil 24.10 kg WEIGHING OUT OF
- Stearic acid 5.00 kg STARTING
- Sodium croscarmellose 12.00 kg MATERIALS
~ Nicorandil 24.10 kg
PREMIXING
- Ikorel neutral granule 80.00 kg
- Nicorandil/neutral 104.10 kg
granule pre-mix
; CALIBRATION
- 8tearic acid 5.00 kg

- Sodium croscarmellose

12,00 kg
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COOLI NG -

CALI BRATION 470 kg N A -
(elimnation of CONTAI NER surplus) Phase 2:

VagUL 8L A8 030

Procedures -

| kor el
Ni cor andi

tablets Materials AnD
24.10_ kg WVEI GH NG

appr oxi mat el
400 kg LOADI NG

y NA
I NTO

éﬁﬁf25§2095/001730

Stearic acid 5.00 kg STARTI NG Sodi um croscar nel | ose

12. 00 kg MATERIALS Nicorandil 24.10 kg PREM XI NG
korel neutral granule 80.00 kg - N corandil/neutra
04,10 kgMatamidife pre-m x CAL[BFPOVAYEN - &t earirocgduges

DT 605 OIS TNt 4

Cat i Braitedd ngrerasd xarepleQ

ose 12; Oy kg WO

rials Anpuntfs Pr
kg FLNALLOMKME NG

2006/ 016040
DCedutiiNdgs MIXING
| kor el

neutral granule 120.00 kg COCOLI NG OF THE COOLING OF THE
- Final mix 241.10 kg
FINAL MIX
- Final mix 241.10 kg COMPRESSION
Table 3

An acceptable composition comprising Nicorandil according

to the invention can be prepared as fcllows:

1) Composition according to the invention:

Centesimal _ )
Operating unit
Constituent name theoretical (kg)
g
formula (%)
Nicorandil 10.00 30.00
Sodium croscarmellose 5.00 15.00
Mannitol 200 SD 76.00 228.00
Corn starch 1.00 3.00
Nonmicronized stearic
, 8.00 24.00
acid
300.00
i.e. 3 000 000
Ikorel 10 mg
OPERATING UNIT 100 tablets or
1 500 000 Ikorel
20 mg tablets

Table 4




Final mx 241.10 kg FINAL M X Final mx 241.10 kg
COVWPRESSI ON Tabl e 3 An acceptabl e conposition

conprising N corandil according 5 to the invention

c d as follows: 1) Conposition a9

Q& e %ﬁ@?gﬁ ?on Cent esi nal Cperatlng uni t %Q5995/001730
Cbnstltuent name theoretical forml a (9% (ko)

Ni cor andi

10. 00 30.00 Sodiumcroscarnell ose 5.00

15) 0Brepapattoh BOOcERs76c00rd28g00c Eheniatanthon:00

3.00 Nonmicronized stearic 8.00 24.00 acid 300.00
~e—3—000-860—1-korel—10—ng—OPERATHNG-UNH—166
HbTERﬁAbS 1 500 000 IkoreIAmQﬁnh@ tabletSPrQQe¢Eb$% 4
O FUUBL QIR0 PO FRR00S O 0 B ) Hroowel o
Proﬁ@dy\d@scrOSNﬁE@ﬁéh@BE 301 D00 kgeg
- Mannitol 200 8D 193.00 kg
- Mannitol 200 SD 35.00 kg WEIGHINGS OUT
- Corn starch 3.00 kg
- Nonmicronized stearic 24.00 kg
acid
- Nicorandil 30.00 kg
- Sodium croscarmellose 15.00 kg PRE-MIXING 1
- Mannitol 200 8D 35.00 kg
- Corn starch 3.00 kg
- Pre-mix 1 83.00 kg CALIBRATION
- Calibrated pre-mix 1 83.00 kg
+
- Mannitol 200 SD 193.00 kg PRE-MIXING 2
- Pre-mix 2 276.00 kg
+
- Nonmicronized stearic |24.00 kg FINAL MIXING
acid
- Final mix 300.00 kg COOLING OF THE
FINAL MIX
- Final mix 300.00 kg COMPRESSION

Table 5
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- Sodi um croscarnel | ose 15. 00 kg

193. 00 kg -

Manni t ol

Corn starch 3.00 kg -

TibO3094) diRnd

di |
XING 1

Corn starch 3.00 kg -

30. 00 kg -

- Manni t ol

200 SD
200 SD 35.00 kg WEI GHI NGS QUT -

Nonmi croni zed stearic 24.00 kg

- Nhnpi
Pre-m x

o]

Sodi um cr oscar

200 SD 35.

/380057001730
kg -

83.00 kg CALI BRATI ON

- Calibrated pre-mx 1 83.00 kg - Mannitol 200 SD
1@3m@arﬁgoHREBHﬁﬁd&i2 thePretﬁbilﬂt@76:ﬂD kthe commercial
E% ad ¢ ? i C %@ the
nnnv@m.loo e@O\ﬂRESSD Si’hbb?@SSaV@ Ao0oetee 66arm of loose
PCIARB2R05003430in9, HARR ggg:on between the stability

0 ' and of the conposition

according to the
i A)t he chamaref all 0esepckaklkehs.

i nventi on when the conpositions are
stored in a mnibag: 5

1) Conmercial conposition: Sanpling Water Ni corandi
lnpurities Dissolution -date content (ng/tablet)
WHdndllielg |valdeer( %) Nibbora&sd? | Impurities | Dissolution
date content | (mg/tablet) | (pg/tablet) value
(%) (UV, as %)
t =0 0.2 8.7 12 o8
1 month 0.2 9.7 47 102
2 months 0.4 8.8 74 104
3 months 0.3 8.7 102 102
4 months 0.3 9.5 141 101
5 months 0.3 8.7 175 101
Table 6
2) Compogition according to the invention:
Sampling Water Nicorandil | Impurities | Dissolution
date content | (mg/tablet) | (pg/tablet) value
(%) (UV, as %)
t =0 0.3 10.0 43 108
1 month 0.1 9.9 52 103
2 months 0.2 9.8 75 103
3 months 0.1 9.6 101 103
4 months 0.1 8.7 101 99
5 months 0.1 9.7 124 98
Table 7
Discussion:
The loose tablets obtained by means of the process
according to the invention are more stable than the

commercial tablets.
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=00.29.7 1298 1 nonth 0.2 9.7 47 102 2 nonths
.4 9.8 74 104 3 nonths 0.3 9.7 102 102 4 nonths 0.3
.5 141 101 5 nonths 0.3 9.7 175 101 Table 6 10 2)

(Qgp cording to the invention: Sa
Nlcoggéé#qykpﬁgurltles Di ssol ution date Cogf%&#y%ﬁéﬁbﬁ/00173o
(ng/tablet) (g/tablet) valué % (W, as % t = 0 0.3
10.0 43 108 1 nmonth 0.1 9.9 52 103 2 nonths 0.2 9.8
75hk0&a6éﬁﬂuﬁﬂﬁedté,Ehﬁiﬂﬁﬁoﬂ@ﬁnt4fa@ﬂbhsiﬁ.btablllﬁy, are

99 4 9 Ie 7 15 _Discussion:_ . .
TRYSTSURG L ROt 4 OHFEat REd Ty REARY OF FRECIscstgained via
atber girogetse Bheordiegt tontaee imveatsbabl e t han t he
commercial tablets. WO 2006/ 016040 PCT/ FR2005/ 001730

- 10 The water contents, an inportant factor in

s lamopntar ©F israxrandidalaxe | awestabiet peebatémeoffor the
praguet sORiRIdIRHing ot BRePHAGRSS 136C YL Agr-t Qhéh%ommerc1a1
|nvent|on 5 The anounts of N corandil are as stab

oV8PlEFRe for the tablets according to the |nvent|on

as for the commercial tablets.

oo~

Impurity wvalues that are higher at t = 0 for the tablets
according to the invention compared with the commercial
tablets are noted. However, the increase in the level of
impurities is slower over time for the tablets according
to the invention. Thus, at five months, impurity wvalues
that are outside the standards are obtained for the
commercial batch, which is neot the case of the batch

according to the invention.

Finally, the dissolution wvalues are stable in the two

cases.
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I mpurity values that are higher at t = 0 for the
tablets 10 according to the invention conpared with
the conmercial tablets are noted. However, the

[ e level of inpurities is sIo

%éegg /4#$04Bablets accordin to the |nvew??5%¥5605/001730
Thus, at five nonths, |npur|tgjvalues that are

out si de the standards are obtained for the 15

C quibatied sitabdh i tyhioth the nab liee m@r@f@he:obacth@h storage
a%gndln%to thed Nt S
v et &F€ e : :
PCT/FR2005/001730 - 11 Cbnpared stabll'tv of the

abl ets according to|the ondi t | ons,
innths, 40C, 75% RH, |[in bﬁfg%g%%dagks Nlcorgﬁ%$§ltles
|npurities (ngltablét) (&mgéba}éf;?t) Bat ch 20 (@opteblet)
Bgt%g 25 %M@Dnths 8/3 1499 T 6 nonths [f.2 2670
Batchr 21— CvP—TO 10 0733—T S Tmomths— 7.7 492 T ©

@ hs 5.0 2665 Bat¢h 22 CVPPTH 9.9 24 | T 3 nont S
T193183%hthE 6 nonths|6.9 2336g_ Batch LOPLO7 CD T{x4€.0

3
T 6 months 7.2 2670

-u-\

Batch 21 CMP

TO 10.0 33
T 3 months 7.7 2492
T 6 months 5.0 2665

Batch 22 CMP

TO 2.9 24
T 3 months 7.9 1834
T & months 6.9 2336

Batch LOP107 CD

TO 10.0 43

T 3 months 8.0 1548

T 6 months 7.1 2319
Table 14

The batches 20, 21 and 22 CMP are obtained by means cf the
current commercial process. The batch LOP107 CD is a batch
obtained by means of the process according to the

invention, described above.

Figures 1 to 3 are graphic representations of the
evolution of Nicorandil content asg a function of time for,
respectively, tablets stored in blister packs at 25°C, 60%
RH; 30°C, 65% RH; and 40°C, 75% RH; the latter

correspending to the values presented in table 14.
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T 3 nonths 8.0 1548 IT 6 nonths 7.1 2319 5 Table 14
The batches 20, 21 and 22 CWP are obtai ned by neans of
the current conmmercial process. The batch LOP107 CD
is.a tai ned by neans of the proces
t%otﬁéﬁgéﬂispggentlon descrlbﬁg above. Flguﬁggﬁ%%%Gbggb01730
are graphic representations of“the evolution of
Ni corandil content as a function of tinme for,
r espackively, ttoablset Sasd oretaphidl | seprepankst adon@5Cpf the
60% RH 3 nd 4 C 7596 a e
cSrPégﬁéﬁa ﬁ l%%]%%gt%ges%ﬁtgdllwééaﬁ éﬁ E%EF tor,
2@96p6¢6®¢elPCTt§R26©5/9@@?36 in b2isFegupesks v 85°C, 60%
aﬁﬁ gr apiuC repigsentati Qiigy of 4§ big eW%hUt@SP Of the 1latter
i mpurity cdontent as a’'function of ti

r eopsesporyndt bl he ¥pdues Pﬁe§?ﬂ§?§rl§a§ﬁ§18t125c
60% RH, 30C, 65% RH, and 40C, 75% RH, the latter 5
corresponding to the values presented in table 14.

I whether at 25C, 60% RH or at 30C, 65% RH,
at t =6 10 nonths, the content of active ingredient
of . t bat ch qbt.ai ned, by a of t roc
a@%g?ﬁ g 1% ?E e, |n€%%t|g§ $§ equ gglght igétiyi at t =6
nmasuhed i the hedpatesttesofoacti el By:aregiisnsf ofe the batch
CHELEERheRr 066SS e Sl '@hérggfogéséheabGBE&iﬁﬁ to the
concentrations. 15 At_40C, 75%
t hBVEBhLERt i6f adeivalenhgiedi et omepRETESt dft the batches

be@aﬂﬁédbbyﬁﬁéaﬁsobfthﬁepbgﬁﬁ%&t peeekdisNg The EhAte is true
ion is er than or eﬂU|vaIent to that

EleHuFHEYbSPgﬁggtEBFéP 8d by neans of the

At 40°C, 75% RH, at t = 6 months, the content of active
ingredient of the batch obtained by means of the process
according to the invention is better than or equivalent to
that measured in the batches obtained by means of the
current process. The same is true of the impurity

concentrations.

Conclusion:

The loose tablets, manufactured according to the process
by direct compression, and stored in a minibag, are more

stable than the commercial tablets.

From this additional study, it appears that the tablets
according to the invention exhibit stability qualities
that are entirely noteworthy with respect to the tablets
according to the current process. It 1is necessary to
recall that the stability conditions considered here are
drastic conditions for this product, for which strict

storage conditions are recommended (temperature < 25°C).
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20 current process. The sanme is true of the inpurity
concentrations. Conclusion: 25 The |oose tablets,
manuf act ured according to the process by direct

fﬁgﬁgﬁﬁ@}é&hoéand stored in a mnibag, are nDﬁE&/ﬁﬂd%%%900173o

e commercial tablets. Fromthis additiona
study, it appears that the tabi’ets 30 according to
the invention exhibit stability qualities that are
enHATe|I\E MmaraMBET I Wi th respect to the tablets
according to the current process. It is necessary to
recall that the stability conditions considered here
afle dPastonpeeiiion opembsisings (@rodlicaoramtilnhiend (ii) a
Sﬁ%&&&d&%ﬁ“é&fﬁﬁ%é&”E&&ﬁOQSSQEErEEEQWHEEQEQ aliphatic acid
(t;gperature < 25C)., WD 2006/ 016040_PCT/ R2005/05&730, ,
- apgl AfgATEa g o an |15 saturabRfobiBleE eefptrdinghich is
(igo1NigC 04 @Nn@irdbi e@d fdripePathtd) i ¢aBlragebeeked fiOMaat the
S B#Jated hi.gher ali,phati.c acid 5 and its salts
a

ot CE& St AC&d "HiGITS* 28%0hol , which is solid at
anbi ent tenperature, characterized in that the
| ubric [ ot_j.c | ze he_c itio .
il mod e SR L e P ped "0 TR 1y OYpBacterized
| dior itdakt the didadicardcile. s3eaftie @eisosi tion as
claimed in claiml, characterized in that it also
conprises a disintegrating agent and a_ diluent. 15 4.
TRe coﬁﬁ&ﬂqqmﬂ?%&F%ﬂ%u%%dciﬁl@?%iﬁPSFléﬁgkéctéﬁ@ﬂﬁfterlZEd
| At highhat he tdi 51 4% egbabirigeagent disisedbEting agent and a

croic%r%ellose. 5. The conposition as clained in
cF&i%i@;'characterized 20 in that the diluent is
manni t ol .

4. The composition as claimed in claim 3, characterized

in that the disintegrating agent is sodium croscarmellose.

5. The composition as claimed in claim 3, characterized

in that the diluent is mannitol.

6. A composition comprising, by weight, 10% of
Nicorandil, and a nonmicronized lubricant which ig solid

at ambient temperature.

7. The composition as claimed in claim 6, comprising 8%

of nonmicronized stearic acid.

8. The composition as claimed in claim 6, also

comprising a disintegrating agent.

9. The composition as claimed in claim 8, comprising 5%

of =sodium croscarmellose.

10. The composition as claimed in c¢laim 6, also

comprising a diluent.

11. The composition as claimed in c¢laim 10, comprising




10

15

20

25

30

35

6. A conposition conprising, by weight, 10% of

Ni corandil, and a nonm cronized | ubricant which is

solid at anbient tenperature. 25 7. The conposition
astclngg}a@ilé oclaim6, conprising 8% of no”%‘ff}flﬂo%%%omso
stearic acid. 8. The conposition as claimed in claim

6, also 30 conprising a disintegrating agent. 9. The
conposition as clainmed in claim8, conprising 5% of
sodirumicmesodnnel | ose. 35 10. The conposition as

claimed in claim6, also conprising a diluent. 11.

The conposition as clained in claim10, conprising W

2036/ 0 Fo PP FT? FROBOPABPETIOG -2 14oMyes4d biopmasi cdleimed in
120 A HOCESSLhOT pPEERATHRI B¢ RBPOS AR RS iGlkdl MBd that it
in "any one of the preceding clains, characterized in

t ™R 15@?c%n§ﬁ?§§s%¥ﬁﬂr%@ y@éﬁhhnhMﬂWﬁﬁ9%®fméPgE@Fts of
3@ripardahdifl NiieoRitid o fl sqius foshtinllose, 35 parts of
croscarnel |l ose, _35 rts of mannitol and_3 parts, of
PR B Ao A o SmBE Ok BT 11 f AFE TS 30 28 tO
1G@ok3n sTHe nmatogeses-msc.clainmed in claim 12,

characterized in that the first pre-mx is

calibrated. 14. The process as clained in claim 13, _
cH&r-actlds ZBPqees tdat claivedpinsed admsdeonghrgstigrized in
Whirglht the Galidy el nilb ifd 1l pherddx is mxed with

193 parts by weight of mannitol so as to forma

second pre-m x. 15. The process as clained in claim

144 .chamactwrdgeasks ids thaiméd dcanpliases 13,t Rihstdazdterized in

b o the second mrezIlx 420,15 Wxeg AN 24 P Srared
y wel g 0] onm croni zed stearl

first pre-mix is mixed with 193 parts by weight of

mannitel so as to form a second pre-mix.

15. The process as claimed in claim 14, characterized in
that it comprises a third step in which the second pre-mix
is mixed with 24 parts by weight of nonmicronized stearic

acid.

16. A composition for direct compression, obtained by
means of a process as claimed in any one of claims 12 to
15.

17. A process for ©preparing a tablet comprising
Nicorandil, characterized in that it comprises a first
step (i) in which a composition for direct compression as
claimed in claim 16 is placed, at ambient temperature, in
an impression of a mold, in that it comprises a second
step (ii) in which a counter-impression of the mold is
applied against the impression in such a way that the
composition for direct compression is trapped in a chamber
of volume V1 of the mold, and in that it alsc comprises a
third step (iii) in which the wvolume V1 of the mold is
reduced tc a volume V0O less than the wvolume V1 by

compresgion until a tablet is obtained.




acid. 16. A conposition for direct conpression,

obt ai ned by neans of a process as clainmed in any one

of clains 12 to 25 15. 17. A process for preparing a

t akl ri,sing N corandil, characterize

i?ec%%%fiseg4g first step gié in which a cgﬁ%gg%??g%/0°1730

for direct conpression as 30 Paimed in claimi16 is

pl aced, at anbient tenperature, in an inpression of a

makd, Thet patcietssc @nprdlseisned secontlaimt P, (charbeoterized in
' co r-i 2ssion o 'S lie .

B R M R

comprereion fand dihectcavmpresyiressien apped $eparated and

chaabebp3arof sVakuiB-VigOk bR ARl BpafBdyln that it

also comprises a third step (i11) 1n which the vol une

V1 of the nmold is reduced to a volunme VO | ess than

the.vohuaBbYktbybtEQABACSS BNatifkhl ia tabhiat 1BS

obt ai ned. WD 2006/ 016040 PCT/ FR2005/001730 - 15 18.

The process as clained in claim17, characterized in

that it also conprises a fourth step (iv), in which

the inpression and the counter-inpression are

separated and the tablet is extracted fromthe

chanmber. 5 19. A tablet obtained as clainmed in claim

18.



