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MOL'l'J:PAR'l'J:CtJLA'l'E PBABMACBU'l'J:CAL FORM WJ:'l'B PROGRAMMED 

Am> PULSBD RBLBASB AND PllOCBSS POR. J:'l'S PllBP.ARA'l'J:OR 

The invention relates to a multiparticulate 
5 pharmaceutical form, with programmed and pulsed release, 

intended for oral administration. It also relates to the 
process for the preparation of the said pharmaceutic~! form. 

Numerous pharmaceutical forms with delayed release 
for oral administration are available. The release of the 

10 active ingredient must be controlled as a function of the 
therapeutical purpose and of the pharmacological properties 
of the active ingredient. In consequence, it is not always 
desirable that the plasmatic rate be constant. On the 
contrary, in order to avoid any habituation and in order to 

15 limit the side effects provoked by the active ingredient, it 
would be absolutely advantageous for the plasmatic rate to 
follow the metabolic rhythm and the specific needs of the 
patient during certain periods of the nycthemer. For 
instance, in order to diminish the nocturnal symptoms or the 

20 symptoms upon awakening in the case of certain chronic 
diseases such as ischemic heart disease, asthma and 
arthritis, the drugs should be administered such a way that 
the desired therapeutical plasmatic level is reached only at 
the desired moment, that is to say during sleep or just at 

25 the moment of awakening. 

In the article "An Organic Acid-Induced Sigmoidal 
Release System for Oral Controlled-Release Preparations 0

, 

Pharmaceutical Research, Vol. 11, No. 1 (1994), is disclosed 
a pharmaceutical form whE!rein the release of the active 

30 ingredi-ent is of the slgmoidal type. However, it is 
indicated in .this article that the sigmoidal release of the 
active ingredient can be obtained only if an organic acid is 
added to the pharmaceutical form. However, due to the 
presence of an organic acid, such pharmaceutical forms may 

35 have an irritating effect, which constitutes a major 
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drawback especially in the case of long lasting treatments. 
Consequently, there does not exist at present a 

multiparticulate pharmaceutical form free of organic acid, 
capable of making available high concentrations of active 

5 ingredient at the moment at which the patient needs them the 
most, while maintaining the minimal therapeutical plasmatic 
concentration throughout the day. 

The Applicants have had the merit of finding 
unexpectedly and surprisingly that it is possible to obtain 

10 such pharmaceutical forms which are easy for administration 
and which do not present an irritating effect. 

Thus, the multiparticulate pharmaceutical form 
according to the invention wherein the release of the active 
ingredient is delayed and pulsed and which enables to obtain 

15 the onset of the availability of the active ingredient 
within 4 to 8 hours after the ingestion of the 
pharmaceutical form, and then a progressive release of the 
totality of the active ingredient within the 8 to 20 
following hours, is characterized by the fact that it is 

20 free of organic acid and that it is in the form of 
microgranules or medicinal spheroids consisting of a neutral 
spherical core comprising a first coating based on a mixture 
of at least one hydrosoluble polymer and of at least one non 
hydrosoluble polymer throughout which are uniformly 

25 distributed the constitutive particles of an active 
ingredient, the whole comprising a second coating based on 
at least two pH independent polymers presenting rates of 
permeability different from one another with respect to the 
gastric and intestinal me~iums, optionally at least one pH 

30 dependent polymer, at least one plasticizer and at least one 
inert carrier uniformly distributed throughout the said 
coating. 

The concentration of active ingredient is very high 
in the coating which envelops the neutral spherical core 

35 which makes it possible to obtain medicinal spheroids of 
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reduced size and thus definite pharmaceutical forms of low 
size which are easier and more pleasant to be ingested by 
the patient and which permit the administration of higher 

dosages per administered drug unit. 
5 According to an advantageous embodiment, the 

pharmaceutical form according to the invention is thus 
characterized by the fact that the active ingredient 
represents from 20 to 100% by weight of the coating which 
envelops a neutral spherical core, preferably from 60 to 90% 

10 by weight and still more preferably from 80 to 90% by 

weight. 

The hydrosoluble polymer which is part of the 
composition of the coating which envelops the neutral 
spherical core and which contains the active ingredient is 

15 selected from the group comprising especially 
polyvinylpyrrolidone, hydroxypropylmethyl cellulose, and 
their mixtures, and the non hydrosoluble polymer is selected 
from the group comprising especially acrylic and/or 
methacrylic resins, cellulosic polymers, and their mixtures. 

20 The weight ratio between the hydrosoluble polymer 
and the non hydrosoluble polymer is from 0 .1 to 0. 9, 

preferably from 0.3 to 0.7, and still more preferably from 
0.45 to 0.55. 

The second coating of the pharmaceutical form 
25 according to the invention is based on at least two pH 

independent polymers which present permeability rates which 
are different from one another with respect to the gastric 
and the intestinal mediums, optionally at least one pH 
dependent polymer, at least one plasticizer and at least one .. 

30 inert .;0arrier uniformly ·distributed throughout the said 
coating. 

In this second coating, the proportion between the 
polymer which presents the lowest permeability and the 
polymer which presents the highest permeability, is from 

35 97/3 to 80/20. 
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It is necessary to respect these proportions between 

the polymers of different permeability rates. As a matter of 

fact, in the case of proportions of polymer of low 

permeability higher than 97%, the release of the active 

5 ingredient can be too much delayed; on the contrary, in the 

case of proportions of polymer of low permeability lower 

than 80%, the release of the active ingredient is not 

sufficiently delayed. 

The polymers of the second coating are selected from 

10 the group comprising especially acrylic and/or methacrylic 

resins, cellulosic polymers, and their mixtures. 

The inert carrier which is uniformly distributed 

throughout the second coating is selected from the group 

comprising especially talc, anhydrous colloidal silicone 

15 dioxide, magnesium stearate, monostearate of glycerol and 

their mixtures. 

The plasticizer which is part of the constitution of 

the second coating must be pharmaceutically acceptable; it 

is selected from the group comprising especially 

20 ethylphthalate, triethylcitrate, dibutylsebacate, triacetine 

and their mixtures. 

According to an advantageous embodiment of the 

invention, the active ingredient is selected from the group 

comprising especially the molecules which are active on the 
25 cardio-vascular system, and more especially Diltiazem and 

Verapamil, the anti-inflammatories, the antiallergics and 
the antihistamines. 

30 

35 

The pharmaceutical form according to the invention 

is a&ninistered at bed-time. 

""• Thus, the availability of the active ingredient 

begins about 4 to 8 hours after ingestion, that is to say at 

the moment of awakening of the patient, i.e. the moment at 

which certain of the symptoms among which the risks of 

cardio-vascular accidents are the highest. 

The release continues regularly throughout the 
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following 8 to 20 hours. 

The administration of the next pharmaceutical form 

being carried out several hours after the end of the total 

_release of the active ingredient, the patient has the 

5 benefit of the minimal therapeutical plasmatic concentration 

during the whole nycthemer. 

The process according to 

preparation of the pharmaceutical 

invention is characterized by 

the invention for the 

form according to the 

a sequence of steps 

10 comprising: 

- the introduction of neutral spherical cores into 

a reaction vessel working on the principle of the fluidised-

bed, 

- the spraying onto the said neutral spherical cores 

15 of particles of the active ingredient suspended in a 

solution of at least one hydrosoluble polymer and of at 

least one non hydrosoluble polymer in an organic and/or 

aqueous solvent, 

- the spraying on the coated particles obtained in 

20 the preceding step of a coating suspension comprising at 

least one inert carrier suspended in a solution of a mixture 

of at least two polymers h~ving permeabilities different 

from one another with respect to the gastric and the 

intestinal mediums, 

25 - optionally the drying of the medicinal spheroids 

30 

thus obtained. 

EXAMPLES 

In the follow~ng examples, the following 

pharmae~utical excipients.are used: 

EUDRAGIT RS 100: polyacrylic-polymethacrylic resin of low 

permeability marketed by ROHM, 

EUDRAGIT RL 100: permeable polyacrylate-polymethacrylate 

resin marketed by ROHM, 

35 - PVP K 90: polyvinylpyrrolidone marketed by BASF, 
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- AEROSIL: silica gel marketed by DEGUSSA, 

- Alcohol for pharmaceutical use, 

- Talc for pharmaceutical use, 

- Ethyl phthalate marketed by SOLVAY, 

5 - Spherical neutral cores consisting of saccharose and of 

starch marketed by the Company WERNER's, 

- INWITOR 900: glycerol monostearate marketed by the Company 

UHLS, 

- EUDRAGIT L 100: resin based on methacrylic acid and on 

10 methyl metha~rylate marketed by ROHM. 

EXAMPLE 1 

Prep~ration of medicinal spheroids constituted of the 

pharmaceutical form according to the invention and whose 

15 active ingredient is Diltiazem. 

0.7 kg of neutral spherical cores having a diameter 

from 300 to 400 µm are introduced in a fluidized air bed 

reaction vessel of the GPCGl type and on the said cores 

there is sprayed a suspension having the following 

20 composition: 

EUDRAGIT RS 100 . . . 

PVP K 90 . . . . . . 

Diltiazem . 

Alcohol for pharmaceutical use 

0.525 

0.525 

7.000 

18.760 

kg 

kg 

kg 

kg. 

25 Then, a coating suspension is sprayed on the thus 

obtained particles, which suspension has the following 

composition: 

EUDRAGIT RS 100 . . . . . . . . 2.000 kg 

EUDRAGIT RL 100 . . ,.. . . 0.100 kg 

30 "'. Ethyl phthalate . . . . 0.192 kg 

AEROSIL . . . . . . . . 0.320 kg 

Talc for pharmaceutical use 0.400 kg 

Alcohol for pharmaceutical use 10.500 kg 

Acetone . . . . . . . . 4.500 kg. 
35 400 to 500 of the thus obtained medicinal spheroids 
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are introduced in hard capsules of gelatin having a 

classical constitution. 
A release test in vitro of the active ingredient is 

carried out as follows: 
A conventional dissolumeter equipped with pales is 

used; purified water is used as dissolution medium; the use 
conditions of the dissolumeter are 900 ml of purified water 
and 100 rpm; the amount of introduced capsules corresponds 
to one therapeutical unit. 

10 The amount of active ingredient released (expressed 
in percent by weight) with respect to the total amount of 
active ingredient comprised in the introduced capsules is 
measured as follows: 

Sampling of the solution is carried out, every hour, 
15 from time 0 to 4 hours and then, every two hours, from the 

4th to the 16th hour. The released Diltiazem in the sample 
solutions is determined by way of an HPLC device equipped 
with an UV detector at 240 run. 

The results obtained are collected in Table 1. 
20 'l'ABLB 1 

HOURS %DISSOLVED 

0 0 

1 0.8 

2 2.0 

25 3 3.4 

4 5.1 

6 11.7 

8 40.4 -
10 ... 

88.0 

30 12 99.4 

14 100.9 
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BXAMPLB 2 

Preparation of medicinal spheroids constituted of the 

pharmaceutical f o:rm according to the invention and whose 

active ingredient is Diltiazem. 
Medicinal spheroids are prepared as indicated in 

example 1 using as coating suspension a suspension having 

the following composition: 

EUDRAGIT RS 100 . . . . 3.060 kg 

EUDRAGIT RL 100 . . . . . . . . 0.340 kg 

Ethyl phthalate . . . . . . . . 0.340 kg 

Inwitor 900 . . . . . . . . . . . 0.170 kg 

Isopropanol . . . . 14.28 kg 

Acetone . . . . . . . . . . . . 9.52 kg. 

According to the same way as in example 1, the 

15 dissolution is measured. The results are collected in table 

2 hereafter. 

20 

25 

30 

35 

'l'ABLB 2 

HOURS %DISSOLVED 

0 0 

1 2.8 

2 6.4 

3 11.6 

4 18.4 

6 32.3 

8 49.1 

10 68.7 

12 85.3 

16 103.6 

BXAMPLB 3 

Preparation of medicinal spheroids constituted of the 

pharmaceutical fo:rm according to the invention and whose 

active ingredient is Diltiazem. 

Medicinal spheroids are prepared as indicated in 
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example 1 using as coating 

the following composition: 

suspension a suspension having 

EUDRAGIT RS 100 
EUDRAGIT RL 100 . 
Ethyl phthalate . 

Inwitor 900 . 

Isopropanol . 

Acetone .. 

3.612 

0.638 

0.425 

0.213 

17.850 

11.900 

kg 

kg 

kg 

kg 

kg 

kg. 

According to the same way as in example 1, the 

10 dissolution is measured. The results are collected in table 

3 hereafter. 

15 

20 

25 

TABLB 3 

HOURS o/o DISSOLVED 

0 0 

1 1.1 

2 7.2 

3 84.3 

4 90 

6 92.7 

8 94.8 

10 94 

12 95.1 

14 95.1 

16 96 

BXAMPLB 4 

Preparation of medicinal spheroids constituted of the 

pharmaceutical form accol';!iing to the invention and whose 

30 active~ingredient is Verapamil. 

Medicinal spheroids are prepared in the same way in 

example 1, Diltiazem being substituted as active ingredient 

by Verapamil, coating suspension consisting of a suspension 
having the following composition: 
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EUDRAGIT RS 100 

EUDRAGIT RL 100 

EUDRAGIT L 100 

10 

. . . 

Ethyl phthalate . . . . . . . . 

AEROSIL . . . . . . . . . . . . 

Talc . . . . . . . . . 

Alcohol for pharmaceutical use 

Acetone 

1.650 kg 

0.87 kg 

0.063 kg 

0.165 kg 

0.274 kg 

0.343 kg 

9.000 kg 

3.857 kg. 

According to the same way as in example 1, the 

10 dissolution is measured, the released Verapamil being 

determined by way of a spectrophotometer UV at 278 nm. The 

results are collected in table 4 hereafter. 

'l'ABLB 4 

BOUllS % DISSOLVBD 

15 0 0 

1 1.9 

2 6.1 

3 12.3 

4 21.2 

20 6 49.6 

8 82.1 

10 94.7 

12 97.4 

14 97.8 

25 16 98.6 
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1. Multipurticulatc pharmaceutical form with 

dcluyed and pulsed release, cnahl i.ng to obtain t.he 

.S onset of the availahi li ty of the actj ve lnqredient 

wll:h in 1 to 8 hours after the ingestion or the 

pha:t1naceutlcal for.m, and then a pr.09ressi ve release 

of the totality of the active ingredient within the 8 

to 20 following hours, wherein it is free of organic 

10 acid and that it is in the form of medicinal 

) spheroid~ consisting of a neutral spherical core 

coltlprising a first r.oating based on a mixture o! at 

l(:?a!st one hydrosolubl.e polymer and of at least one 

non hydrosoluble polymer l:hroughout which a re 

1.5 uniformly dist.ributP.d the const:j tutive p<:irt:i clcs of 

an act:i ve .ingr.edient, the whole comprising a !>ec::ond 

coating based on at least two pH independent polymers 

pre::; en ting rales of permeabili L.y dif fer.ent from one 

another with respect to the gastric and intc!iLinal 

/.0 medium::>, optionally al laast one pH dependent 

polymer, at: least one pln.sticizer and at least one 

) i.ncrt. carrier Uili formly distr.ibut.ed thL·oughout. the 

said c:oati11g. 

/.. Pharmaceutical form acc:ording to c..:laim 1, 

25 wheretn the acl:ivc ingredient rept"C!itmts from 20 to 

100%, preferably from 60 to 90%, ~nd more preferably 

from 80 to 90%, by -·weight of tho coating which 

envelops the neutral spherical core. 

3. Phar.maceutical forzn nccordinq to claim 1 

30 or claim 2, wherein the weight ratio bl':!t.ween l.he 

hyd.:to:;o luble polymer and the non hydrosoluble polymer 
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is from O.l to 0.9, preferably from 0.3 tu 0.7, and 

more preferably from o.~5 to 0.55. 

4. Pharmaceutical form acc:ordir19 to any one 
of claims l to 3, wherein the hydrosoluble polymer is 

5 ~ele.c:t~d from the group comprislnq C:?speci.ally 
polyvi.nylpyrt'olldone, hyd:r:oxy-p.r:opylmelhyl cellulo::;e 

and t.heir .rrd :xtu:l:'es, arid the non hydrosolublt=i polyme:t· 
j5 ~elected from the group comp:tlsing especi01lly 
acrylic and/or methacrylic resins, r:eJ lulosic 

10 polymers and their mixtures. 

5. Pharmaceuti.cal form accordlng to any one 
of clai.ms 1 to 4, whe:t·ein the proportion between the 
pe>l ymer which presents the lowest permeabili Ly and 

the polymer whic:h pre:=;ents l:he highest permeability, 
J 5 is from 97 /3 to 80/20. 

?.O 

6. Pha.r:ma~eutlcal form accordj ng Lo any one 

of r. J aims 1 to 5, whe.re=:in the polymers ot· the S<:cond 

coating are selC?cted f'rom the g.r:oup cmnpri sing 
espP.ctally acryltc and/or ru~Lhacryllc rc~lns, 

celluloslc polymers and their mixlures. 

7. Pharmaceutical form according to (my one 

of claims 1 to 6, wherein the iriP.rt ca.t·rier. which is 
unit"o.r.mly distributed throughout the second coating 
is salec::ted from the group comprisirig especially 

25 talc, anhydrous colloidal silicone dioxide, magnesium 
stP.ar.aLe, monoste1:1.rate of glycer.ol and Lhej r 
mixtures. 

8. l'hax:maceutic_al form according tC) any one 
of cl aims 1 to ·1, wherei.n the actlve ingredient ls 

30 .::;elected from the group comprising espec::i.ally the 
molecules which are active on the cardi o-vascular 
system, and more especially Dil tia<.em and Verapam i l, 
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the anti-.i.nflammatories, the antiallergics und the 

u.nt.:i.hi.stamines. 

9. ProcHss for the preparation of the 

pharmar.euticul form according to ono of claims l to 

5 8, r.omprising: 

- the introduction of neutral spherical cores 

tnto a reactlon vessel working on the principle of 

the fluidised-bed, 

the sprayinq ontb the said neutral spherical 

10 corHs of parllcles of the active ingredient suspended 

in a .solution or at least one hydrosolu.bJ e polymer 

and ot at least one non hydrosoluble polymer i.n CJ.n 

organic and/or aqueous solvent, 

15 

the spraying on the coated particles 

obtained in the preceding step of <l coating 

suspen::;ion comprising at lea.st one inert carrjer 

su::;pendud in a solution of a mixture of at lea::;t two 

polymer:; having permea.b3litie.s diffarent from one 

another with respect-: to Lhe ga~l.rir: aud t.hc 

20 intasti.nal mediums. 

- optionally the drying of Lhe medicinal spheroids 

thus ulilu.ined. 


