1 Mtrix tablet enabling the prolonged rel ease of trinmetazidine after

adm nistration by the oral route The present invention relates to a matrix
tabl et enabling the prolonged rel ease of trinetazidine, or an addition
salt thereof with a pharmaceutically acgeptable acid, after admnistration

by the oral route. Tringtazidin or 1-(2 .3, 4-tri i zi ne,
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t her apeut iadmidistration by hiee @abpinyd. acti ¢ 10 treatnent of angi na pectoris
crisis, in chorioretinal attacks and for the treatnent of vertigo of

vascul ar origin (MeniBre's vertigo, tinnitus). Trinetazidine
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hal f-1ife bein ess than 6 hours, which neans that adm nistration of the
active i ngeladar copfasist 0 be split into 2 or 3 adnministrations per day in
order to ensure sufficient plasma |evels. The dosage regi nen nost

frequently required during treatnents is three tablets per 20 day. Miltiple
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of from 40 to 60 mg/day, in the form of tablets containing 20 mg of active ingredient or a
drinkable solution containing 20 mg of active ingredient per ml. Those two forms are
15 immediate-release forms. Patent FR 2 490 963 describes the immediate-release tablet form.
Trimetazidine dihydrochloride is rapidly absorbed and eliminated by the body, its plasma
half-life being less than 6 hours, which means that administration of the active ingredient
has to be split into 2 or 3 administrations per day in order to ensure sufficient plasma
levels. The dosage regimen most frequently required during treatments is three tablets per
20 day. Multiple daily administrations bear the risk of being forgotten both by patients leading

an active life and by elderly patients already taking a number of medications.

Because of the rapid absorption and the 6-hour half-life, such immediate-release forms
result in low levels in the blood by the time of the next administration. It is known to be
important to maintain effective myocardial protection throughout the 24-hour period and
25 especially in the early morning when the consequences of ischaemia are most serious.
Because complete coverage of the day is not achieved with the immediate-release form, the
Applicant has developed a prolonged-release form enabling perfect 24-hour coverage,

ensuring a sufficient level in the blood between two administrations whilst retaining a large



Because conpl ete coverage of the day is not achieved with the

i mredi ate-rel ease form the Applicant has devel oped a prol onged-rel ease
form enabl i ng perfect 24-hour coverage, ensuring a sufficient level in the
bl ood between two admi nistrations whilst retaining a |arge -2 plasnma peak
after each admnistration so as to maintain the efficacy of the
trimetazidine, maintaining the energy n®tabolismof a cell exposed to
hypoxi a or ischaem a and avoiding the |lowering of the intracellular |evel
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enabling better c age o day, which leads to better conpliance and
permanent protection. 10 The present invention relates nore especially to
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the prolonged release is controlled by the use of a cellul ose derivative
polymer. 15 This matrix tablet, adm nistrable preferably tw ce a day,
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tabl et desghidgshin patent 20 FR 2 490 963 when admni nistered 3 tines per
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i nvention, there may be nentioned, nore especially, cellulose ethers such
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prolonged release of trimetazidine, or a pharmaceutically acceptable salt thereof, after
administration by the oral route and which is composed of a hydrophilic matrix

characterised in that the prolonged release is controlled by the use of a cellulose derivative

polymer.

15 This matrix tablet, administrable preferably twice a day, enables prolonged active
ingredient release to be obtained whilst retaining a large plasma peak on each
administration. It allows plasma levels greater than 70 pg/l to be obtained in humans after
each administration and a plasma level greater than or equal to 40 pug/l to be maintained
until the next administration, which was not the case with the tablet described in patent

20 FR 2 490 963 when administered 3 times per day.

Among the cellulose derivatives used in the matrix according to the invention, there may
be mentioned, more especially, cellulose ethers such as hydroxypropylcellulose,
hydroxyethylcellulose, hydroxymethylcellulose, methylcellulose and hydroxypropyl

methylcellulose.

25 The cellulose derivative is preferably hydroxypropyl methylcellulose. The percentage of
cellulose derivative polymer is from 25 to 50 % of the total mass of the tablet.



met hyl cel | ul ose. 25 The cellul ose derivative is preferably hydroxypropyl

nmet hyl cel | ul ose. The percentage of cellul ose derivative polynmer is from 25
to 50 % of the total nass of the tablet. -3 Hydroxypropyl nethylcellul oses
that have a viscosity of from 100 cP to 100 000 cP nmay be used. The
preferred viscosity is 4 000 cP. Various excipients are added to the
hydrophilic matrix, for exanple binders;3diluents, |lubricants and flow
agents. Anmong the binders, polyvidone is preferably used. The 5 percentage
of polyvidone is from3 to 12 %of the total nmass of the tablet. Anong the

di l uents, cal ci um hydrogen phosphate di hydrate is_preferably used, which
provi des bEydrexyPrepyli methylcgiilosss that haye Aryissesinped from kA0a8 tor MOy OQH ¢ &Y
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is from25 to 75 %of the total mass of the tablet. 10 Anong the
| ubricants, there may be nentioned, without inplying any limtation,

magnesi um stearate, .stearic acid, glycerql. .behenatg and spdjum benzoate.
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the matrix - in this case, nanely, the cellul ose derivatjve. 20 It W
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accordi ng &gl he invention are influenced neither by the anmount nor by the
grade of the cellul ose derivative wused. Various formul ati ons produced

usi ng, on the one hand, hydroxypropyl nethylcellul oses of

10 Among the lubricants, there may be mentioned, without implying any limitation,
magnesium stearate, stearic acid, glycerol behenate and sodium benzoate. The preferred

lubricant is magnesium stearate. Finally, colloidal silica is preferably used as flow agent.

The trimetazidine used in the matrix tablets according to the invention is preferably in the

dihydrochloride form.

15 The percentage of trimetazidine dihydrochloride is from 15 to 30 % of the total mass of the
tablet, preferably from 15 to 18 %.

The person skilled in the art will generally consider the release kinetics of matrix tablets to
be dependent on the nature and amount of the basic component of the matrix - in this case,

namely, the cellulose derivative.

20 It now appears, surprisingly, that the release kinetics of the matrix tablet according to the
invention are influenced neither by the amount nor by the grade of the cellulose derivative

used.

Various formulations produced using, on the one hand, hydroxypropyl methylcelluloses of

different viscosities and, on the other hand, variable amounts of the same grade of



different viscosities and, on the other hand, variable anmobunts of the sane
grade of -4 hydroxypropyl nethylcellul ose have exhi bited equival ent rel ease
kinetics, which inplies that there exists a specific synergy between the
cellul ose derivative and the trinetazidine. The present invention relates
also to a process for the preparation of the matrix tablet. The matrix
tabl et may be prepared by wet granul atioh-followed by conpression, by dry 5
granul ation foll owed by conpression, or by direct conpression. The

prepar at i oiydps:0pesisyl insethylédfubusalilaye ertiibied bylivdlestefeadd loinetttsh whidhnipndizsi on.
The wet granulatlon is perfornmed by mxing the trinetazidine, the
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enabl es a hydrophilic environnment to be created around the active
ingredient, which is beneficial for its dissolution, and also 10 enables a
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invention but do not limt it in any way. The matrix tablets described in
t he Exanples were prepared in the followng manner : - Step A: Mxture of
trimetazi diiewepgtanuiationds paogmdde by mmiRigr e erinjeheiinattie qiblwdroaé ea,nd thben
wetting of the mxture using a sufficjent amount_ of purif
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Lubrication of the mxture obtained in Step B with magnesi um stearate and
col | abdal eniablesaunitdo&e that is as uniform as possible to be obtained.

In a second step, the previously obtained granulate is mixed with the cellulose derivative.
The lubricant and the flow agent are then added to the mixture. The third step is

compression of the lubricated mixture previously obtained.

The tablets thus formed are then, if desired, coated according to a conventional coating

15 technique.

The following Examples illustrate the invention but do not limit it in any way. The matrix

tablets described in the Examples were prepared in the following manner :
- Step A : Mixture of trimetazidine, polyvidone and calcium hydrogen phosphate dihydrate,
then wetting of the mixture using a sufficient amount of purified water, granulation and
20 then drying of the granulate.

- Step B : Mixture of the granulate obtained in Step A with hydroxypropyl methylcellulose.

- Step C : Lubrication of the mixture obtained in Step B with magnesium stearate and

colloidal silica.



-Step D : Conpression of the lubricated m xture obtained in Step C on a
rotary tablet nachine so as to obtain tablets having a hardness of about
from40 to 160 N, nmeasured by breaking across a dianeter. EXAMPLE |
Formul ati ons of different matrix tablets containing various anmounts of
trinetazidine Table 1 : Unitary fornulae for 3 types of tablet Anobunt (ng)
Conpound F1F2F3 Tri met azi di ne di hydrocht dri de603035 Hydr oxypr opyl

met hyl cel | ul 0sel127474 Pol yvi donel3. 38. 78. 7 Cal ci um hydr ogen phosphat e

di hydr at e92¢¥ap I80.Conifirgsiani ofimhst RbredteR midthreAobtyded s smqid:czindalrotary tablet
silica0.50.40.4 Total nass of the tablet280200200 EXAMP

shows t hat IEP‘th@‘r WA ta pbigh @blsts haymedasdnsss pf Wh@?@é‘lol tgﬂé@é\l HEPaﬁHf’d H)éve
an 10 |nfLH@ &0% %ha§plut|on ki netics of the tablet. Table 2
Unitary fornu varla e anounts of HPMC ConmpoundAmount (ng) F4F5

Tri met azi di ne dlhydrochlorlde3535 Hydr oxypr opyl nethyl cel | ul ose5494

Pol yvi donel0.
y &AMP]?:E 1: Formulations of different matrix tablets containing various amounts

5 of trimetazidine

Table 1 : Unitary formulae for 3 types of tablet

Amount (mg)
Compound

F, F, F;
Trimetazidine dihydrochloride 60 30 35
Hydroxypropyl methylcellulose 112 74 74
Polyvidone 13.3 8.7 8.7
Calcium hydrogen phosphate dihydrate 92 85.9 80.9
Magnesium stearate 2.2 1 1
Anhydrous colloidal silica 0.5 0.4 04
Total mass of the tablet 280 200 200

EXAMPLE 2:
Example 2 shows that different amounts of hydroxypropyl methylcellulose do not have an

10 influence on the dissolution kinetics of the tablet.

Table 2 : Unitary formulae / variable amounts of HPMC

Compound Amount (mg)
F, Fs
Trimetazidine dihydrochloride 35 35
Hydroxypropyl methylcellulose 54 94
Polyvidone 10.1 7.3
Calcium hydrogen phosphate dihydrate 99.5 62.3
Magnesium stearate 1 1
Anhydrous colloidal silica 0.4 0.4
Total mass of the tablet 200 200




Cal ci um hydrogen phosphat e di hydrate99.562. 3 Magnesi um st earatell Anhydrous
colloidal silica0.40.4 Total mass of the tabl et200200 -6 Table 3 shows the
per cent ages of conpound rel eased as a function of tinme for the

formul ations F4 and F5. Table 3 : Rel ease kinetics Tinme (h)Percentage of
compound released F4 F5 141 38 259 59 380 77 497 96 5 EXAMPLE 3: Exanple 3
shows that different grades of hydroxypr@pyl nethylcellul ose do not have an
i nfl uence on the dissolution kinetics of the tablet. Table 4 :

Forrmul ati ons/ vari abl e grades of HPMC C m Anount (ng) ound p F3F6F7 o

Table 3 shows the percentages of compound released as a function of time for the

formulations F; and Fs.

Table 3 : Release kinetics

Time (h) Percentage of c(t()}/rl‘l)l)pound released
F4 FS
1 41 38
2 59 59
3 80 77
4 97 96
5
EXAMPLE 3 :
Example 3 shows that different grades of hydroxypropyl methylcellulose do not have an
influence on the dissolution kinetics of the tablet.
Table 4 : Formulations / variable grades of HPMC
Compound Amount (mg)
F3 Fs K,
Trimetazidine dihydrochloride 35 35 35
Hydroxypropyl methylcellulose 4000 cP 74 - -
Hydroxypropyl methylcellulose 100 cP - - 74
Hydroxypropyl methylcellulose 100 000 cP - 74 -
Polyvidone 8.7 8.7 8.7
Calcium hydrogen phosphate dihydrate 80.9 80.9 80.9
Magnesium stearate 1 1 1
Anhydrous colloidal silica 0.4 0.4 0.4
10

Table 5 shows the percentages of compound released as a function of time for the

formulations F3, F¢ and F5.
Table 5 : Release kinetics

Time (h) Percentage of compound released (%)
F; F F;

1 43 41 40

2 62 59 60

3 86 83 83
4 105 102 i 100




Trimet azi di ne di hydrochl ori de353535 Hydr oxypropyl nethylcell ul ose 4000
cP74-- Hydroxypropyl nethylcellul ose 100 cP74 Hydroxypropyl nethylcellul ose
100 000 cP-74- Pol yvidone8.78.78.7 Cal ci um hydrogen phosphat e

di hydr at e80. 980. 980. 9 Magnesi um st earat elll Anhydrous col | oi dal
silica0.40.40.4 10 Table 5 shows the percentages of conpound rel eased as a
function of time for the formulations ¥8; F6 and F7. Table 5 : Rel ease

ki netics Tine (h)Percentage of conpoundrel eased (fu) F3 F6F7 143 4140 262
5960 386 8383 4105 102100 7 EXAMPLE 4 : Pl asma kinetics study The pl asma
Kinetics were studied after admnistration of the matrix tablet of

f or mul at | JBXAMPHE & Flaama kipaties fdy¥ 1 to 12 heal thy volunteers. 5

Adm ni stration was carried out for 4 days at the rate of two tablets per
day. The plasma kinetics of the tablet of fornula F3 were conpared to those
of an i Mmebhegilasma lehet@&savdre Rudied halftet administratsdresfatle atrixdtatikey of fotmtilagon &t e of

three tabl ets. per. day. The it fqrnul ati on of the inmedi ate-rel ease
(IR) tabl gfess eggngaﬁxpgwg to 12 ealiy volpaleers. i hydr ochl ori de
----- 52 o - Administration was carried out for 4-days at-the rate of two-tabletsperday. - - - - - - - - - - -+ -
ng
The plasma kinetics of the tablet of formula F; were compared to those of an immediate-

release (IR) tablet administered for 4 days at the rate of three tablets per day.

The unitary formulation of the immediate-release (IR) tablet is as follows :

Trimetazidine dihydrochloride ............coooeiiiiiiiiiiee e 20 mg
10 MaiZe STATCR. .....eoiii ettt et 26 mg
Y B2 41 1170 ) SRS 34 mg
POLYVIAONE .......eiiiiiiieiiecieeet ettt ettt st e e eseb e e satesebaearsesanasanaas 4 mg
MaGNESIUM SLEATALE ......eeeeveeeviieereeerieerireeiteeterteestesseeeeeseessseessaeeaseessseenssesseeesseesseans 1 mg
TALC .ttt be s e ba e s e e s et s beesanaeesbresans 5mg

15 The average plasma concentration is given in Figure 1.
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Figure 1 : Plasma kinetics of trimetazidine
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5 This curve clearly shows that the F; form enables prolonged release of trimetazidine to be

obtained while retaining a large plasma peak on each administration.

The plasma level observed after each administration is close to 90 pg/l and hardly different
from that obtained with the IR form. At the end of 24 hours the plasma level is greater than

40 pg/l whereas, with the immediate-release formulation, it is only about 25 pg/1.



40 g/1 whereas, with the i medi ate-rel ease fornmulation, it is only about 25
g/l. -9 CLAIMS 1- Matrix tablet for the prol onged rel ease of trinetazidine
or a pharmaceutically acceptable salt thereof, characterised in that the
prol onged rel ease is controlled by the use of a «cellulose derivative
polynmer. 5 2- Matrix tablet according to claim1, characterised in that the
cel lul ose derivative polyner is a hydrdkypropyl methylcellul ose. 3- Mtrix
tabl et according to either claim1 or claim?2, characterised in that the
percentage of cellulose derivative is from25 to 50 %of the total mass of
the tablet. 4- Matrix tablet according to claim1, characterised in that it
al so conprises a binder, a 10 dilueﬁa,éiEﬁhbricant and a fl ow agent. 5-
Matrix tablet according to claim4, characterised in that the binder is
pol yvi done. 6- Matrix tablet according to claim5, characterised in that
t he percentage of polyvidone is from3 to 12 %of the total nmass of the
tablet. 7- Matrix tablet according to any one of clains 4, 5 or 6,
char act er ils&atriy tablefifor the prplppgedirelease ‘%ﬁ“'&‘ﬁ‘ia@idﬂ}ﬁ RPhtggeare Wc?ilb’ R§¢ptable
di hydr at e.5,8-thMRbf | chafa@RRliSd A GRIt%HhE GrbBnsddkdRabe iSNBLAGH&KS bgqﬁe Retdraf the
per cent age of cal ci um hydrogen phosphate di hydrate is from25 to 75 % of
t he total oeHslesoderiviative pdlyaser. 9- Matrix tabl et according to any one of
claims 4, 5, 6, 7 or 8, characterised in that the [lubricant is nmagnesi um
stearate and the flow agent is anhydrous colloidal silica. - 10 10- Matrix
tabl es acMitAg tikdetGédrtiing to chanac tikfrh@@thel in tHadthetddBulbkd deivadvepslomes i n
the dihydrochloride form 11- Matrix tablet according to claim 10,
char act er iis@hydrexymapylmehyeslidoteage of tri nmet azi di ne di hydrochloride is
from15 to 30 % of the total nmass of the tablet. 5 12- Matrix tablet
according to either claim10 or claim 11, characterised in that the

3- Matrix tablet according to either claim 1 or claim 2, characterised in that the percentage

of cellulose derivative is from 25 to 50 % of the total mass of the tablet.

4- Matrix tablet according to claim 1, characterised in that it also comprises a binder, a

10 diluent, a lubricant and a flow agent.
5- Matrix tablet according to claim 4, characterised in that the binder is polyvidone.

6- Matrix tablet according to claim 5, characterised in that the percentage of polyvidone is

from 3 to 12 % of the total mass of the tablet.

7- Matrix tablet according to any one of claims 4, 5 or 6, characterised in that the diluent is

15 calcium hydrogen phosphate dihydrate.

8- Matrix tablet according to claim 7, characterised in that the percentage of calcium

hydrogen phosphate dihydrate is from 25 to 75 % of the total mass of the tablet.

9- Matrix tablet according to any one of claims 4, 5, 6, 7 or 8, characterised in that the

lubricant is magnesium stearate and the flow agent is anhydrous colloidal silica.



percentage of trinetazidine dihydrochloride is 17.5 % of the total mass of
the tablet. 13- Matrix tablet according to any one of clainms 1 to 12,
characterised in that it contains 35 ng of trinetazidine dihydrochloride,
74 ng of hydroxypropyl nethylcellulose, 8 7 ng of polyvidone, 80.9 ng of
cal ci um hydrogen phosphate di hydrate, 1 ng of magnesium 10 stearate and
0.4 ny of anhydrous colloidal silica. t40-Matrix tablet according to claim
13, characterised in that it is admnistered twice per day. 15- Matrix
tabl et accpy-difgxtiablel atddrding Ghalaat Br daedtdrited h@thdttthe madk@sidfleaisna thevel s
greater than 70 gg/l to be obtained in humans after each adm nistration
and a pl asthydrechdoridg amer 15 than or equal to 40 g/1 to be naintained
until the next administration. 16- Process for the preparation of a matrix
tabl et according to any one of clainms 1 to 13, characterised in that : -
wet granul Hit-iMatrik S tabdat r a@drding foy chaimi @, tcharetesizéddiimethapahy vpatcentagenaft he

di luent and, the tting that. mxture, - _the granul ate thus obtained is
m xed wit HIIREAZIENG éﬂgré?g}&l@?a?/&trﬂ%% to 3%%@°ﬁ %qut@aﬂﬁssa ettﬂgetf | ow agent
are then added, - the previous mxture is then conpressed. 17- MatriXx

tabl et according to any one of clainms 1 to 15 for use in the prophylactic
t r eat frent 1% Matgk niablebacenriling toneigtenrdlamet § nexl claim aldk shanadtetised: fre that ethe ment

of verti gope?éenta%gg of ?risn%&L.zaiﬁin% rd'il%pdpcichloride is 17.5 % of the total mass of the tablet.

13- Matrix tablet according to any one of claims 1 to 12, characterised in that it contains
35 mg of trimetazidine dihydrochloride, 74 mg of hydroxypropyl methylcellulose, 8.7 mg
of polyvidone, 80.9 mg of calcium hydrogen phosphate dihydrate, 1 mg of magnesium

10 stearate and 0.4 mg of anhydrous colloidal silica.

14- Matrix tablet according to claim 13, characterised in that it is administered twice per

day.

15- Matrix tablet according to claim 1, characterised in that it enables plasma levels greater
than 70 pg/l to be obtained in humans after each administration and a plasma level greater

15 than or equal to 40 pg/l to be maintained until the next administration.

16- Process for the preparation of a matrix tablet according to any one of claims 1 to 13,
characterised in that :
- wet granulation is carried out by mixing trimetazidine, polyvidone and the diluent and
then wetting that mixture,

20 - the granulate thus obtained is mixed with the cellulose derivative,
- the lubricant and the flow agent are then added,

- the previous mixture is then compressed.

17- Matrix tablet according to any one of claims 1 to 15 for use in the prophylactic
treatment of angina pectoris, in chorioretinal attacks and in the treatment of vertigo of

25 vascular origin.



