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2) A vehicle system for the mentioned controlled release form alternatively consisting of:

2.1) a dry mixture of suspending agents, sweetening agents and of the controlled release forms

described in 1) such as to obtain a formulation which can be reconstituted at the moment of usage.
55 Such formulation has rehological characteristics apt to mantain in suspension the coated microg-

ranules after their introduction in the aqueous solvent, and to keep the release characteristics

unchanged for long periods of time.
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gl ycol S, pPp&sivle abt by aolehicle disotitrethase ative Biedigast wideh, of a tah@onDedhicleL mighbpresent
pl agt i ci zeproblepestdbentenl stitiityie thetitnes foresawp fop the therpeutic aseer ating in a water
meditdm or wi tWe vilheovagive méthagisgablisand elamelas enlvofor the rurpase of hefter tillueivatingAke invenion,
sol vent s, shewingds adveniages and applisaliiitys iwillwutnhaweyer, cobstitytingredimitation of speat Evers if inrsuels
chl or of 0P rexamalen rdiRsense isamerleAb seme knows drugs aRly.dt i AMident thaeihe aresant invesitigsy My /be
al cohol an@PRiiecie 2darge-pumber|of ackiee RHBYiRIPRSth<of & Himilas ondiffrephatructiys. et hyl - et hy|
ket one and others. The filmcoating consists of a first |ayer deposited on
the granul MEOJ | owed by a succession of one or nore superinposed | ayers
"oni on- vm s consi ophilic and hydrophilic suitably alternated

mat eri - Pr@?é%%qé%nﬁfr?%a%fggd of alternating lipophilic and hydrophilic
layers, t he Sfhd 4GNS Snn%BQ aLJ"Ee %mﬁtraré)%h'oduced in a kneading vessel, the powders are mixed for a

time sufficient to obtain a homogeneous mixture and then the kneading liquid is added. _
The liquid is distributed in the homogeneous powder mix by spraying through a nozzle of a diameter
50 which may vary between 0.5 and 2 mm, depending both on the spraying pressure which may vary between
0.5 and 6 Bar, and the type of wetting solution employed.
By varying the dimension of the nozzle one can obtain a more or less subdivided nebulization, so as to
adjust the liquid distribution during the wetting step according to requirements.
The wetting liquid may be brought to the diffusion nozzle by means of a perystaltic pump, or a similar
55 system, with a flux which may vary between 20 and 80 mi/min, depending on the liquid selected, and at any
rate in such a way as to obtain a uniform distribution of the liquid in the powder mixture.
At the end of the wetting, the granulate is made into spheres mantaining the mixing of the mass for a
time between 5 and 20 minutes, depending on the operative conditions and on the materials employed in
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4 EP 0 359 195 Bl layers are basically determined by the characteristics
of the active principle to be admgpyg sdeereg@Biand by the desired rel ease
characteristics. As exanples we |ist herein bel ow sone conbi nati ons of
possi bl e coating sequences: a) ethylcellul ose and hydrogenated castor-oi

f ol | owed theypresedingLsteps.cOnge thedpmetioh af e aphdrop fstermingted.die presluct is drigd in a static oven

et hyl cel budnostvided abspetiingde lnowe tbclnigyess thug) phtaiting 3 grensisterypady dor [fily) epating having a

acet opht highcenteshgf gstiveserineiplo.cs size briwpen |50 anch 890 1Y and, ¢ spleorqidal {RET) 8ich, deps not
ceILQLoseﬁﬁﬁeﬂﬁﬁﬁiQF%W@WQEGHEF%H n mnth a ceIIquse getophta ate nd

pl asti &i zerT"PaP?\ﬁ,‘i‘efaf?"'!?R't §vaﬁﬁ' ‘g £24
cast or - oPHverigad| Wildhe g of § % i} °°8 s“' °ﬁ?’ R PP, °f°é" 0‘1' Some
monost eaPYPRESYE A0 d ¢r oy s fesaipes tﬁc ‘au efoI | oned by a Iayer of

cel lul ose acetophtal ate and 10 plast|C|zer | f necessary the alternating
sequence of lipophilic and hidrophilic |ayers may be repeated several tine.
d) ethylcellulose and hydrogenated castor-oil followed by a |ayer
consisting of a mxture of gliceryl nonostearate, beewax, cetyl- and
stearyl alcohol, alternating with |ayers of cellul ose acetolphtalate and

pl asticizer. 15 e) coating sequences simlar to the ones described under
pointsgga), b) and c) in which hydrogenated castor oil is substituted by

di et hyl acetol phtal ate or other plasticizers. In agreenment with the present
invention, the granul ate coated according to the nethods descri bed may be
then introduced into a vehicle in the following forns: a) suspension ready
forxﬁse, 20 b) solid m xture which can be suspended extenporaneously at
t he noment of usage. In addition to the anbunt of coated m crogranul es
containing the dose of controlled rel ease active principle, the el enents
constituting the vehicle for forma) are: 1 - a dose of active principle in
solution, formng a readily absorbable fraction. 2 - suspending- and
structural -agents such as cellul ose esters, mcrocrystalline cellul ose,
algini® acid 25 derivatives, polivinyl pyrrolidone derivatives. 3 -
sugars, such as sucrose and sorbitol. 4 - buffers such as citric acid and
sodiumcitrate, glycin and hydrocloric acid, sodiumand potassium
phosphates. 5 - preservatives and bacteriostatic agents such as

p- hydr gxybenzoi c acid esters. 30 6 - aromatizing and sweetening agents
such as saccharine and others. 7 - water or m xtures of water and sol vents
such as glycols, alcohols, glycerin. Formb) on the other hand consists of
a mxture of the coated granulate containing the active principle in a
controlled rel ease dose and a m xture consisting of a fraction of the
pronpt ssr el ease drug together with the excipients described in points 2 to
6, and which may be granul ated according to conventional nethods. 35 I n
par{%pular, t he purpose of the pharmaceutical formin the extenporaneous
suspension b), is to nake it possible to use a vehicle also for those
active principles which, in a aqueous vehicle, mght present problens of
chemc# stability in the tines foreseen for the therapeutic use. W w |
now gi ve net hods, tables and exanples only for the purpose of better
illustrating the invention, showing its advantages and applicability,

wi t hout, however, constituting a limtation of same. Even if in such 40
exanples reference is made to sone known drugs only, it is evident that the
presenﬁ i nvention may be

50
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applied to a | arge nunber of active principles both of a simlar or
different structure. EXAMPLE 1 45 gpg 986986 Bqti on of the m crogranul ate The
active principle and the excipient are introduced in a kneadi ng vessel, the
powders are m xed for a tinme sufficient to obtain a honbgeneous m xture and
then the kneading liquid is added. The liquid is distributed in the
honbgeneous powder mMoomP¥néiysayi Ng through a nozzl e ofeggthi ggpter 50 which
may vary between 0.5 and 2 mm depending both on the spraying pressure

whi ch ;may vary betwee) 0.5 and 6 Bar, and the type of wetting solution

enpl oye®. By varying the dinension of the nozzle one can obtain a nore or

| ess subdi vi ded nebulTheaphyk¥lineo as to adjust the |ig80d distribution
during the wetting step according to requirenents. The wetting liquid may
be brought to the di fEibesbn bibydtateldycaledins piosphater y3Qal ti c punp, or a
simlar 55 system with a flux which may vary between 20 and 80 m /m n,
dependi ﬁog on the liqWadcsel ected, and at any rate in shch a way as to
obtain a uniformdistribution of the liquid in the powder. m xture. At the
end of the wetting, tHedigineyaretiden ¥l setapfer esdmant ai ni ng t he

m xi ng of the nass fob& a tinme between 5 and 20 m nutes, depending on the
operatiyg conditions *dnd on the materials enployed in 5 EP 0 359 195 Bl

t he precedi ng steps. ce the formgti of sphereg,is term nated, the
product is dried in J{C’@f&ﬁ{' Bg'éwrlgfe‘g&h&"ﬂt‘{}lﬁ&“ged aggor ding to known

t echni ques, thus obtgj.ning a ul ate r.eady for fil oating having a high
cont€nt of active pr fﬂr% r ?re‘fStgigf ecﬁg]f‘{/\];'é’(?ﬁ 50 and 50 gum and a spher oi dal
f orm whizeh does not e arp or discontinuous sugfkaces. 5 The
powder fraction, bel ?ﬁgéo%anﬁihand the coarse fracti on,igabove 500 um are
separated and pul veripzedogéth the aid of a mll, and 4ged again in
successive operations. W report hereinbel ow sone conpositions for 100 g
granul ate obtai ned Wgdii{,fgy19gepsifaetet echnique: 10 15720 25 30 35 40 45 50

55 6 26P 0 359 195 B1 Conponents Weigth (g) a)
Theophyl | i ne c) 80
Micronized Ketorolac 2
30
Microcrystalline cellulose 15
Corn starch 15
35 Lactose ) 58
- Polivinylpirrolidone 10
Nt
d)
40
Micronized hydrated theofilline 80
Hydrogenated castor-oil 10
45 Talc 5
Polivinylpyrrolidone vinyl acetate 5
e)
50
Anhydrous micronized theofilline 80
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Bi basi ¢ bi hydrated cal ci um phosphate 10 10 Tal c
5 Polivinylpyrrolidone vinyl acetgpteesse 19581 b) 15 Hydrated, m cronized

t heophyl I i ne 24 M crocrystalline cellul ose 15 20

Corn starch 15 Lact ose

39 25 Pol i vi nyl pyrrolidone 7 c) Mcronized
Ket orol ac Monohydrat®d3€itticr ackd/st al | i ne cel Qb ose 15
Corn starch 15 35 ' Lact ose

58 Roli vi nyl pi rrol i doPkhydrated, bibasic sodiug phospbat@ cPehi zed hydrat ed
theofidline 80 I-%/drogenat ed castor-oil 10 45
“Tal c Talc 5 Pol i vi nyl pyr e?i done vi nyl
acetate 5 e) 50 Anhydrous mcronized theofilline 80 55 7 EP O

359 195 Bl Monohydr at Betivipylrirgeligdone vinyl acetate 7.5 9.6 Bihydrated,
bi basi1c sodi um phosphate 0.4 Talc '
2.5 Pofivi nyl pirrolidone vinyl acetate 7.5 10 B. Filmcoating
of the MgCERPERENY oS micoraAlRL Yi Ng the filmcoating one can enpl oy known
t echni ques, such~as convgntlonal pans, fluid bed 15 systens and ot her
simlar netgRpesiving ¥ iR 2bding oddtta® bingiby KHBYN REnnRIaEY, Bkl ab Yonténtisnal pans) Guit bed fi | m
form ng IRkdsiand sthdrRinflarielidBd. C sol vents or using aqueous di spersions of the
material's, 1he cBMiRg matérid Riay b BEplicH Hedisdolying e finm tomingiinstedals ibth erganié saivents pat e.
W 1 epor tusiEdqabodd Bibmdveions smheanadriak, s ewh by beplyingallrédtiy the materialcio theamiteri state. f or
100, M of fwé mepbd mareinigpledosoriei examplédOof the goptingi layet cdmpositidndem108gmlicad Aitm fegmingy
contect wblotiont he granul e

20 a) first film forming coating in contact with the granule

Components
Ethylcellulose 19
25 Hydrogenated castor-oil 49
Chloroform 65 ml
Ethanol 35 mi
or:
Ethylcellulose 49
30 Diethylphtalate 19
Chloroform 65 ml
95% ethanol 35 ml
or:
Ethylcellulose 49
35 Hydrogenated Castor-oil | 1g
Chloroform 65 ml
’ 95% ethanol 35 ml
o
o b) Hydrophilic film coating
Components
Cellulose acetophtalate 59
Dietylphtalate 125¢g
° Acetone 75 mi
Isopropanol 25 mi

c) Lipophilic film coating
60

55
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Conmponents Et hyl cel | ul ose 1 g 25

Hydrogenfit ed castor-oil 4 g Chlgp 0kss 195 B1 65 m Et hanol
35 m or: Ethylcellulose 4 g 30
?[)] eﬁnhyl pht al ate 1 g Chloroform 65 mM 95% et hanol
5 or: Ethylcellul ose 5
Hydr ogenat ed Castor-oil 1lg fqﬁm?\or"gqtirm 65 mM 95% et hanol
35 m b) Hydrophilic film coat @{smmmerﬁe t 9 Cel|l ul ose acetophtal ate
5 g-45 ite beewpy ot y| ght%‘i’&te 1.25 g Acetone
75 m_ | §opropanol 25 r?PtV copdl hophi Ifi 2F91|m coating 50 55 8 EP
0 359 195 Bl Conponents dicer lChor Om;'.“ear at e 0'1% g Wiite beewax
0.8 g5 . Mothanol Cet yl %3 EEHOI 0.1 g Stearyl
al cohol 0.1 g Chl orofor a0 anol 10 m

10 Filmform ng nethod The granul ate spheres are introduced in a datt
fluid b8&d apparatus provided with a 1.2 mm nozzle and the apparatus is
preheat ed Him frmingjmettidhe a) coating solution is sprayed feeding the nozzl e
wth a peristaltic punp, keeping a constant flux and nebul i zi n
“air i nj ect edThetoranuigle sphergs @rejptrogucag jn a fé“qtf?éaE‘B‘é?Hsr? \ﬂﬂ‘f’f“‘

t er mi naggedhe FOAEPHE Pephealedde 33 Jbe %!I"P%'f‘%é‘i"f“ﬂ%‘sjs&’ " ﬁ £
c) is per fRS'F‘He'H’eP'?P & cnsfapt; flyx aney ‘%%Pbuhz'pg 3@!? gf €4S
active pr |‘??E"l“ﬁ\lw%‘ &9lufio 8)(' cogfl fs

ers u solut ns
: _ RS
b) and C) ﬁ?a mgglas o? squ%ons%ué}ld c ma §ée:e (#) regegagsfgraaé‘t?:ieé hg' Qét cbﬁigg la?éfer

consists of solution b). When the filming of the last layer is completed, the coated granulate is dried, for
example keeping it into the Glatt at 40°C for at least 30, after which the coated product is ready to be
dispersed in the liquid vehicle.

C. Preparation of a ready liquid formulation
% in a portion of the water necessary for the preparation, the preservatives are dissolved and the structure
forming materials dispersed until swollen, then the active principle constituting the ready dose and the
excipients and sweetening agents required are added. After adding the buffer and the release controlled
granulate containing the active principle, the aromatizing substance is added and the whole is brought to the
desired volume. '

We describe hereinbelow an example of a composition for preparing 100 ml of a dosage liquid
corresponding to 3 g anhydrous theophylline.

30

Components Dose
35
Theophylline (dose ready to use) 0.6 g
St
Coated granulate (retard dose)
40
45

50
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consists of solution b). Wen the filmng of the last |ayer is conpleted,
the coated granulate is dried, fogpeossymsEBkeeping it into the datt at

[err] for at least 30', after which the coated product is ready to be
di spersed in the liquid vehicle. C. Preparation of a ready liquid

formul ati on 25 In a, portion of the water essary ,for the preparation,
the preservati $EEreFPEngngs §Py AR ﬁmsn\éﬁ%‘{wgffnee fo%l“r!ﬁ Bg naterials

di spersed until swollen, then the active principle c tituting the ready
dose,and the ei’&f”b‘?gé'ﬁf‘gl%{:n&e 88N ng agents requi r%‘gﬁgre added. After

addi ng®t he buf Fser and _the r L‘? 581 % trolled granul aéezGCQnt ai ning the
g1 cerbompriyiee iif0ee -

active princip ng substance is added and”the whole is

brought to thepggg%{%ggygﬂg?%se’so Ve describe heggjsngel ow an exanpl e of

‘a conposition rrng O mM of a dosage liquid corresponding to 3 g
anhydrg)us t heopl¥tdddne. Conponents ' 14.00 g

Dose 36 Theophylline (dose ready to use) 0.6 g Coated
granul ate (ret godichk satcKdriaged0 55 9 EP 0 359 195.#lgcorresponding to
anhydr ous theophyl|line 2.4 g Mcrogranul ar cellul ose

2.0 g 5 Sodi umMeshyDpyhpdivkybenioatese 0.6 gg

Hydr oxyet yl cel | ul ose 0.05 g 10 Sucr ose

14. 00 g Sodi umPrepyhp-hpdtaxybenzoate 0.080gg Met hyl

p- hydr oxybenzoat e 0.15 g 15 Propyl p-hydroxybenzoate
0. giﬁ;g d ycocolGlycocol 00788 & 20 1N

hy chloric acid 1.2 mM Mnt-artichoke aroma

0.5 g2Water 1IN hydrochloric acid qls2 @ 100 nl 25

EXAMPLE 2 30 Preparation of a liquid fornmulation to be reconstituted W
descri be an exdptreantichoke, #5888 tion for 100 nl of eRt2mSoraneous

suspension: 35 Conponent s . Dose (Q)
Theophgsl |ine (M8%8Y to use) 0. 68-FodPelPY™inul at e
(retar@ dose)

EXAMPLE 2

30 Preparation of a liquid formulation to be reconstituted

Woe describe an example of a composition for 100 ml of extemporaneous suspension:

85 Components , Dose (g)
\ Theophylline (ready to use) 0.60
o Coated granulate (retard dose)
corresponding to anhydrous Theophylline 2.40
Sodium alginate 1.00
® Sodium citrate | 0.22
Citric Acid -0.41
50 Sodium saccharinate 0.20
Sodium methyl p-hydroxybenzoate 0.15

55
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40 correspondi ng to anhydrous Theophylli ne 2.40 Sodi um al gi nate

1.00 45 Sodiumcitrate gpgo 359195 B1 0.22
Citric Acid . 0. 41 Sodi um sacchari nate
0.20 50 Sodi um net hyl p-hydroxybenzoate 0.15 55 10 EP O
359 195 Bl Sodi U%&&R&YLr&ﬁYQIWB%%&e 0.05 0.05
Orange arona powder 0. 10 Sucrose

14.00 The retard g;.@;qg abéhdpBdiered as described in exanpl epioand coated
Wt h_successive fil ayers according to the nethod described at point B.,

is mxed in a sui sadddgser ati o with a granul ate constitutingi4la® 10 ready
rel ease portion. The latter is prepared by kneadi ng in vvater a m'xture

consi sting of the I I i ne, sucro L, um sach}a |
sodi um ci H??in@ re@f rapar é Eé(a':\a gﬁL tlpa suc E[(:GSWG {im a%
Aft er gra g%’n

I ared in a ing,
dff @831. %Im efgat ﬁtﬁ L
Rel ease C u&%"ﬁﬁeﬁi GBI Bdnbtnt 11
(paddl e) u %J; gtagﬁlx . oper ating at 50 r/mn
usi ng 900 °Z p osp ate bu er at pH 7 4 havr ng the foll ow ng
conposi td opeleagpooﬁw:ydrat ed bi basi c sodi um phosphat e 14.40 ¢
Bi hydr at ed—momobastc sodi um phosphat e 2.96 g Dem neralized water

g.s.to 1000Trd reld&se Ebrrorie heorrhddalsing Povler dpbératiil @adiis) ofathd Uniied Biles Ehgerhazoped

per for med wpeEs, sppratiigoaesor mial dsiyig @00 tri) rad Lig hosfiflale utferoatcoH 3.4t havikg dhanfollowing
ds. Téompbstlomase tests are carried out on mcrogranules with film

coatingge which differ in type and conposition, and enployed in such

guantity so as not tofr m{s of spol ution 30
medi um for the various ﬁm&g&%ﬁfﬁ?ﬁfﬁ;ﬁhﬁgﬁﬁﬁ (sink Egrgg:gt on). Various

types of filmcoating aﬁé?n,&;aqggrvﬁgr he di ss¢ I¢gtbonoaoq,s|t s|in vitro. The
foll owi ng di ssol uti on kbl A —e v dcr‘.cc +he w\;ar‘.t ages—of t he i nvention

with redpect to possi bI e coatr ngﬁal tematiyves

TABLE 1 Di ssdle 6\‘%?‘1‘%'"6'9" ‘%’r‘%ﬁw‘iﬂe%s? cive priyciplp IFe?‘?Q?’B‘ﬂ%s°8ftr°£'2q§°"?§ﬁa"H€H“I&“9'h“P"c
L til
{nrj” E;Ikn?s/gr of qgl %a éests 83£aﬁ §§§rf nIlc{ Opgnules w% I?%J c(?a't]i% it |9fty;}eh A

B osr on and employe ity so grrﬁ to rea'ch > kmits of the dissoluti
3 me um for the various tested active principles (si It
Various types of film coating are prepared for the dlssolutron tests in vitro.
The following dissolution tables will evidence the advantages of the invention with respect to possible

coating alternatives.

35 TABLE 1
1. Dissolution of granules having dimensions of 125-250 mcm with multilayer coating and differing one from
the other only because of the thickness of the first coating layer.
40 Time (hrs) A B C D E
(dissolution %)

1 95 1,7 83 83 10,8
2 100 - 25 10,8 12,5 17,9

45 4 42 14,2 20,0 29,3
6 58 16,7 250 34,7
8 83 19,2 29,2 40,4

50 Thickness of the first .coating layer = A: not coated, B: 10-13 mem C: 9-10 mcm, D: 6-8 mem, E: 5-6
mem.

55
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1 95 1,7 8,3 8,3 10,8 2

100 2,5 10, 8 EP 0 359 195 B1 17,9 45 4
4,2 14, 2 20,0 29,3 6 :
5,8 16,7 25,0 34,7 8

8,3 The digher the thickness opibe first layer, the lowaithaidrggrelease. Thi ckness of the first

coating layer = A. not coated, B: 10-13 ntcmC 9-10 ntm D. 6-8 ntm E 5-6
ncm 55 EP 0 359 195 B1 The hi ghe@@%ﬁﬁ t hi ckness of the first layer, the
Iowa:_,the drug rel ease. TABLE 2 5 Di €i on conpari son between granul es

o 00 R TR elelieh B SRR R O3B TR ™
first ethyl p?kééilngsgns%qg:ﬂm@.%g%@i%ﬂtigéOoptlh?ia(f mg(%%g%gg ng with a wax

llayer and w ayer 0 I"ul "o ace ate coating
with Sgﬁver al wax Inanﬁxe%Pcé’JéseEﬁ@tdiegofﬁ)ﬁﬁiés wePe not Ibéﬂ‘éd with the -

G (hrs (di ssol ution 16, 6
7.4 4 ?8rst ethylcelluloséﬁy&‘o%@nated clstor oil l%eQ 63,0 8
100 84,0 35 Because of the reduced di nensions of the

particles to(pp: cedatihg | fitlnacwdl) laferotiarwith alayed ofcl eabruledkuesS
conparable to case (G, one nust distribute a high amount of waxes (50-60 %
of the total agetophitelave 0AD).goi ng t hus beyond the predeterm ned di nension
Iirrits for the coated m crogranule. TABLE 3 40 Conpari son of t he

s\ﬁol ution (Bkt weebing with ewprak wamuland GARaltecndatigeg (Eyeasd a nul til ayer
coa

ng containing only 45 waxes and CAP (G and no first
et hyl c®l | ul oSémeydr oggnat ed castor @il |ayer. 50 55 12
(hrs) (dissolution %)
1 4,2 2,3
25
2 16,6 7.4
by 58.3 33.3
%0 6 96,0 63,0
8 100 - 84,0
35 Because of the reduced dimensions of the particles to be coated, in case (F) in order to obtain release
values comparable to case (G), one must distribute a high amount of waxes (50-60 % of the total granule
\_ weight) going thus beyond the predetermined dimension limits for the coated microgranule.
TABLE 3
40

Comparison of the dissolution between a complete
multilayer coating (E) and a multilayer coating containing only
45 waxes and CAP (G) and no first ethylcellulose-hydrogenated

castor oil layer.

50

&85
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EP 0 359 195 B1 Tine E G (hrs)

(dissolution %9 1 10, %p0359 195 B1 2,3 2 17,9
7,4 10 4 , 33.3 6

34,7 63,0 8 40, 4 84,0 15 The

advant age of the conpl etepjgd tiple coatigng (E) consistg in keeping reduced
granul e di nensions while mantaining the efficacy in delaying the rel ease,
notw t hstandi ng the high giishace area qisérupaed igles. 20
TABL.4 Conparison of the dissolution of nultilayer coatings differing only
because ®f the nunber of Imyers after soh® first. 25 Degkription of the
| ayers: a: ethylcellul ose -hydrogenated castor oil m xture 30 b: CAP
c: waxes Fornul ation and catings: 35478 = a/b, (1) %4/ b/c/b,

H I

(L)=a/b/c/blc/b. 40 Tine L (hrs)
(dissolution % 45 « b 29,3 1 330 14,0 8,0
2 12,0 17,0 12,0 4 14,0 23,0 17,0 50 6

18,0 27,5 22,08 6 21,0 3437, 0 27,6385 It is evident how

by alternating hydrophilic and |ypophilic |ayers one_can advantageously
change the rate of dissol dion, naki nd‘qj also nore 8%dtant with tine. 13
EP 0 3595195 Bl [err] EP 0 359 195 Bl
The advantage of the complete multiple coating (E) consists in keeping reduced granule dimensions
while mantaining the efficacy in delaying the release, notwithstanding the high surface area of the particles.

20 TABLE 4
Comparison of the dissolution of multilayer coatings
differing only because of the number of layers after the first.
25
Description of the layers:
a: ethylcellulose -hydrogenated castor o0il mixture
s0 b: CAP
C: waxes
Formulation and coatings:
35
(H) = a/b, (I) = a/b/c/b, (L)=a/b/c/b/c/b.
"
40
Time H I L
(hrs) (dissolution %)
45 1 10,0 14,0 8,0
2 12,0 17,0 12,0
L] 14,0 23,0 17,0
50
6 18,0 27,5 22,0
8 21,0 31,0 27,0

55
It is evident how by alternating hydrophilic and lypophilic layers one can advantageously change the
rate of dissolution, making it also more constant with time.

13



The table shows the possibility of enploying the nmultilayer filmformng
for substances with different phgpigssgtiasgical
tests were also carried out on filmcovered m crogranul es suspended in a

suitabl e aromati zed 5

characteristics. Rel ease

vehicle containing 20 %theofilline as ready dose,

in an anount such as not to reach the saturation limts of the dissolution
medi um (sink condition). For the dissolution tests in vitro various
i mainly into account two paraneters:

formul ati on types were prepar
t he Qonposition of the mcrog
sone exanpl es are reported.

regul ates the rel ease of the
al ternating hydrophilic and

Di ssol ution of suspensi
di mensi ons between 125 and 25
one fromthe other because of
m crogranul ate or the ones of

S T U
(dissolution % 1 95

2 100 42, 64

53, 29 52,77 53, 98

60, 68 58, 83 67,41 3

65.85 62,33 72,70 4

M crogranul ate w thout coatin
of theophylline, cal cium pho
acetate, coated with a first

di etyl phtalate and wth a s

hydrophilic coatings. T = M c}|

t heophyl | i ne, hydrogenat ed
pol i vyni | pyrrolidone vinyl ace
et hyl 20 cellul ose and d
alternating lipophilic and h
consisting of a mxture of t
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them t he
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cont ai ni ng
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95,0
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Time (hrs)
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type of coating. In TABLE 6
first filmcoating, which
is 10 followed by five
| ayers. TABLE 6 15

granul es havi ng

th nultilayer coating, and differing
hafjacteri stics of 20 the
rgt coating |layer Tine A
25 (hrs)
35,§?N e 34,41 39, 49 32,01
B3 | & 4B, 49,50 30 4
D, §9° 8@“’ © 61, 05

8 66, 68
D %5 15 FP 0 359 195 Bl A =
N#ETB@Tﬁﬁﬁ1ate consisting of a mxture
~|talc, polyvinylpyrrolidone vinyl
compsi sting ¢f ethyl cellulose and 10
pf |Bglterngting |ipophilic and

| 4t%"consi $ting of a m xture of

-

R

tal c,

a first layer consisting of
with a serie of 5

U = Mcrogranul ate



cal ci um phosphate, talc, poI i vinyl pyrrolidone vinyl acetate, coated with a
first layer consisting of ethyl cebbglgggqgggei 30 hydr ogenat ed castor
oil and with a series of five alternating lipophilic and hydrophylic

| ayers. V = Mcrogranul ate consisting of a m xture of theophylline, 35
citric acid, sodi um phosphate, talc, polyvinylpyrrolidone

Vi nyl acet at e Thectalé sbwaithehpaasitiility sft enbrioying theomdiilayeri filg fayining tidfyshibsipces with different

cel | ul ose phasicb-chehnieal iyerastetisicat e, and with a series of 5 alternating
| i pQphi | i c aReledsy thstsperd dlso qawydeptg on fiimpgevererbmigregranuies suseended [ 9 quitgble asematizedt
how T he scoehicl gontainifg 20} thedfilige asgadysloses igran ampyng,gch ayNot 1{PRFR tthe sP‘f‘I@“"r"B‘f‘%%fse
of an  ate figeelufign; madiupy (gink agpditiop), |ty The stabili t ggntrol
per forned by Febg ‘?J%?P'P t‘isﬁé" Yﬁé‘h ?"Blﬂrm tPﬁtVP?srf’ée’ é“? °""t two

pr epar ed 5%“’3329@& r;" "f B p'es
ready to u%’% F"t;:‘f "?;ﬁw £ drﬁ%h%g ‘f‘ﬁm |||ccoa§ %%:et?eéons i Faénﬁ}‘axﬁ QUl d

form. The' QPG PE At racteristics of the drug
was verified by dissolution tests perfornmed according to what previously
described in the paragraph relating tordppe €l ease control. 16 EP 0 359
195 B1 TABLE 7 Stability at roomtenperature of liquid formul ati ons ready
to use (N inipjis@bludén aféder SudPenbhens andorteaAlsg i t g@thley: ihavihgl

after 6 nonths), both containing theophylline as active principle. Tine

(hrs) ddmensions between 125 ’and 250 pym with multilayer coating, and Z

(d| ssolution %9 O 19,4 25,6 21,0
\’5' 10 differing one from t®® dther because of thd characteristics of9,5

30,0 2 20 31,2 41,7 30,0

34,2 4 the micf@r&nulahe or the onés}of the first coatiri l@yer

40,8 6 54,9 62, 2 35,5

47,5 8 Time 58, 7A S B6,2 U V 451

48,5 15 Rel ative bioavailability control The relative bioavailability of
the thedphyl |i tteeshor nul at i onddbsscdugibmif) ity described in table 6 was 20
verified by a pharnmacoki netic study perfor med on Beagl e dogs. Dogs of both
sexes, of weight conpri9%5e@0bd@6uBn 134 eHd 13943 wedOtreated in two
crossover design studies with a single oral dose of, iquid theophylline
fornul atj ons coht ai ni ig%each “3@6‘*@ B2.3%ti 475 i ndtD a A controll ed

rel ease theophylline formulation in tablets i EO[er L 300) was used as
reference standhrd. Bl ood sp&3irARns Gér¥ t aRdP 9.895, 1.0, 1.5, 2, 3,
4, 6, 8, 11, 24, 28, 32 hours after i st ion wer e then anal ysed
to determne, b§/ %Onw é.aBt3 &n.ﬂl

% 8 66,68 65.85 62,33 72,70

50
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25 HPLC nethod, the plasmatic theophylline concentrations. The

bi oavai l ability paraneters are sUypghidfgkg? TABLES 8,9. For the

formul ations and the standard are reported the nmean values relative to:
area under the plasm concentration/ti me curves between 0 and 32 hours

(AUCo- 32), ti e {u h|g el oncentration (Trmax), and the
hi ghest conceﬂfrg £ da %mt Qo Eg Is the standard error and CV 30

represents tk?' \Larhfé a&ﬁ@t@'&#h%%tﬁ{} bk %‘iﬁ@%e °;A%E°&’ﬁleopﬁyl li ne

Bi oguai l ability para ers contro rel ease

for nti ¢ i ons Qg%guﬁgﬁtésbﬂ#eab' Eaft, b&ﬁeﬁgﬂyﬁaﬁamhvﬁwi%&&%% 300

formul ati on.
(h.mcg/m) 45c0ated MBS aﬁ@‘irsalﬁygi' consisting of ethyl celluldk¥k 48nd

223,71 [err]S. E. 36 , 60 9,63 50
55 17 EP Odiﬁglﬁﬁtﬂlhtg\/ dn¥) with aZsefles of 5 alternating 18pophilic 7,45
T ('r‘fours) 5 [err] average 4,33
4, 67 4argB hydroghTlic coatingdl, 72 _ 0,54 0,72 10
CV (9 28,78 20,20 28,78 Cmax (ntg/m ) average
20, 18 T = Microgtan@late consi8@irg of5a [mixthreS. Bf theoplzylidne,
0,71 4 2,75 CV (9 19, 64 8,24 23,36 20
TABLE 9 Bi oavhydrggenated  (rasgaeter 9ilof take. cormaldvyridryreglddone 25
theophyl line fornul ations described in table 6, in conparison with a

Ent[ err] 30vimderetatesorcostpROidh ¢ first laver consistinsv sb ey}
gh80 g:or’d ) averﬁ%(]a.o% and gietyighw.a@ % with a serif 362‘?2 a?lt r?aft&]‘ng 15 31
5,77 40 Tmax (hours) average
6. 67 lipophil%f @?d hydrogr,l%,‘lsic layers. ( ) rag

U = Microgranulate consisting of a mixture of theophylline,

25
calcium phosphate, talc, polivinylpyrrolidone vinyl acetate,

coated with a first layer consisting of ethyl cellulose and
30 hydrogenated castor oil and with a series of five alternating

lipophilic and hydrophylic layers.

V = Microgranulate consisting of a mixture of theophylline,

N citric acid, sodium phosphate, talc, polyvinylpyrrolidone

~ vinylacetate, coated with a first layer consisting of ethyl

40 cellulose and diethylphtalate, and with a series of §5
alternating lipophilic and hydrophilic layers.

® From the data of TABLE 6 it is evident how the coating of the

granules can allow to adjust the release of an active

principle.

50
Stability

The stability controls were performed by evaluating the behaviour with time of the formulations prepared
55 according to the description in example 1 (liquid formulation ready to use ) and in example 2 (formulation to
be reconstituted in liquid form).
The stability with time of the release characteristics of the drug was verified by dissolution tests
performed according to what previously described in the paragraph relating to the release control.
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[err] S.E 1,91 1,19 1,44 45 CV (%

44, 50 36, 26 46, 7§p5(§5§:q§3<Bercg/ m ) average 17,72
16, 79 17,63 [err]S. E 1, 0, 22 1,29 CV (%
15, 16 2,22 12, 68 18 EP 0 359 195 Bl The data in the

tables show that it is possible, by a JaBUEwl| e variation in the conposition
of the formulations, to obtain a good bioavailability of the active

principle, W%tﬁmm) a rédhn 16HhPbratund & 1iGuitd B b %htﬁfﬂj ﬁre%& tb U$e f hh JtﬁlQ)T (X'aaftgr% rh(gtths) and

forig atiop of bdﬁstﬁamvamt.suvm% %w.tmn
char act &r i ptes- -—C-aiE—ror SFH—-aret AT,

BE, CH DE| Dlme®® ag TVl Ll N, XSE 1. .,ont troll ed reI ease o7
t her apeuti g system for formul e at| ons reI ati (d[;sdldﬂod %fui d pharmaceut | caI forms
consi sti ngfof= TCTogTanut COnt T 17 tre—agt-ve '1| ] ||\,i_pi e
and sui goab e ex$| pi en s %37 ng dilnensi %as whi ¢h eag ﬁy al ljow t 3‘
suspension|in a,liqui £4n af t gr hav Bg beep cong(%ti entlly co wth
polymeric paterjals, p) a&efles qf nul5t4|Iayer polygpélc I|p|d|c d
wax-|ike cpatings coveringsggi d mijcr ogr@@ul es il egg@ntaining t
dimension |initg, so ps tosglow the cqggtgrol | efl rel gase of the asgdd ve
princi pke %5 eontared—i-n—the FA-er-ogranrtl-es—-Aa—t+res b

predeternined, and at the sane tinme such as to assure the corrpl ete

di spersi on (?f the co!a]t ed E crogranules in the liquid vehicle and

fugt her nor n of the rel ease characteristics for a long
“h . C) a "rt?e“ te J& ibili I%lo\‘ %3 tK?JB Jﬁﬁ"ngﬁd [ulat%ﬁsl} 9.0&91%& a@éfé B5was
char aCt@”% in&t L dhygo%pn?era

i mredi at el tv@gr@'é g ‘REDWJ? ng oral_dose of liquid
contai ned whdhphyiiRe GoHRLiIktdhd EShtek eé'é&?séﬂ fn %@%@tﬂbl@ﬁr%npl A &h@cﬁl@@ FibabeC thadpRYIfHE"
accor di ng ghulelicdi ifadlets GHHECASURG 3063 s Lddd RlordnBi stabirt ool SpadimloR Word !B at 6,

t heophy! |'i 1 18108, @ 3,14} & 8P1¥2B4YRS, B b ShtePSdeiRiaIdh Snddr then arRlySod td BESARE Wyi C
syst em &t clerLGI ighol.he pladniaticl thedpRyAling CorRbrivafs. iThe bibavhilabilte pihfidtsry brd Rukh@grizbdNina)
have a hi grABLES B8 For thé fonfidlatioss dad the Gtapdaid arél Fipbridt MeThbah fdlls reldtivensLardauidsr theal
shape, an ggmarndenithtiorgtiniey cLevesbsiweeard 0 bt vi2eoul0@UEH6L)Sfie @r |reaghioy &hel lagkiest
-friabilityconckntrafibre (Tape)u tndcthe Wighesticancentratidn mgpctied (Cinay),rS.E,,is theastanddrd pirar add ICM
‘that thg sreprpsssts the veriation qogficientoert thoavedgé.n b) 30 consists of a first

| ayer on the surface of the m crogranul es described in a) having the
purpose of formng a barrier non-sensitive to the pH variations, which wll
permt a control of the active princippgrgegease within the [imts of the
predet er mi ned di nensi ons, and of successive |ayers coated in sequence one

upon thes ot her, mbféhx/&@ﬂéﬁﬂ&'e&e p%@aaéée%fsnatdfontm RyAERANEET GredBEse

i pophilic Iayers In such a way t , as a function of the nature and of
the_therapeut i ghebpAyIi@Ee! n?oi‘mgiath%sa&édc‘{@béﬁ I{ACtaY1R. 6] han EdtigetesomS

regul ate the active principle release ensuring at the sanme tine the

di spersi bi lit widh ahmagenméh 300 afvtm@satidnt he |iquid vehicle. 5. Therapeutic
system &cording to claim 4, Eharacterl zed in that the first |ayer of

mat eri al deposited on THEO-DUR S . T

UCO_32 (h.mcg/ml)
¥ average 216,01 184,49 223,71

+S.E. 3.36 3,60 9,63
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t he m crogranul e nucl eus consists of a mxture, in variable proportions, of
a first conponent selected 40 EFPO'BE g5y derivatives of cellul ose or of
acrylic and netacrylic acid with a second conmponent consisting of

hydr ogenated or partially hydrogenated vegetable oils and of a suitable
plasticizing materials. 6. Therapeutic system according to claimb5,
characteri zedV (%) hat tRe7Ovi xture of the tWw38conponehis is in 45 a
ratio reciprocally variable between 20 and 80 % 7. Therapeutic system
acco{ding to claim4, charact8gjzéHounglthat the naterials constituting the
| ayer ®r | ayers having hydrophilic nature are sel ectEd al ternatively anong
the pol yners &#ereged frdmel | ul ose and f riBlacr ylic e net acr ylic acid.
50 8. Therapeutic system according to clajm,7, characjerized in that the
material s corft-Euti ng Pné? | ayer or the | aé/grus havi ng' drophilic nature

aceor dPng Lo W4l 4. Shahct eri ed in t et Th mt 81 8 constiiuting the

| ayer or 55 the | ayers i i hilic character are sel ected anong
|l i pids such as fatty acid m}bﬁé#?&ﬁk-/m{)hree- gl ycerids, waxes, fatty

al cohol s, fat L ds. 549 EP 0 359 195 * L MS *C L
M S The a\%’egﬁ% thgaf% | es show that it'Ts poss?gl'e, by a suitable
variation in fhegconposphtipn of the formulgijions, tozopfain a good

bi oavail ability of the attive principle, which is at any rate conparable to
the\;c:_ne of a @pl(kg foraylggion of the samegzugi ve prBNgé pl e having

wel Mknown t her apeutic characteristics. 5 Cains Clains for the fol |l ow ng
Contramting States: AT, BE, CH, DE, DK, FR GB, IT, LI, LU NL, SE 1.
Controll ed rel ease therapeutic systenTABME §ormnul ations relating to liquid
phar maceutical forns consisting of: 10 a) mcrogranul es containing
the active princi pieavaiidabiliittgbl @apusétErentsf ey r@ndiciled oreleabech
easily allow their suspension in a liquid medium after having been
convenf®ent | y eisabhgl Wineh fosiulaeions das@aribed sin ibhbke $eribs comparisohayer
polymeric lipidic and wax-like coatings covering said mcrogranules while
mant ai ni ng t hedth di TﬂBm-Dbnr_ 13001 fermudatim.t 0 al | ow the controll ed rel ease of
the active principle 15 ontained in the mcrogranules in tinmes

whi ch 1?}an be predeterm nEHEO-BEHB at the lkane tin¥ such as to assure the
conpl ete di spersion of the coated mcr o&anul es in the liquid vehicle and
furthernore the conservation of the rel %gﬂarm/éhli)sti cs for a long
time, ¢) a liquid adm-nistration vehicle for_ said coated m crogranul es,
char act eri zedaveraghat it 28&wTai ns, in ad@fRi®h t ”%Ruilfabl e additives, an

i medi gt el y avail abl e anount_of the sane act,jve pri nﬁi ple 20

contained in tHeEeontrol | e80el ease nicr oéia‘fﬁjl es. HI0Ther apeutic system
according to claim1, characterized in that the active principle used is

t heophyl I'i ne @hd®r its phdw3Paceutical acdBpilble aiffs. 25 3.

Ther apeutic system according to claim1, chajact e;i zed in that the

m croganul es in a) have a high content Tgex hours principle, uniform
surface, al nost spherical e, an apparept, densit onpri sed between 300
and 800 g/| aRtPTE8Pow fri aﬁirlﬁ)ty. 4. Ther ageﬁfi c s;i'@gm according to claim
1, charact erifesd.d"n t hat tf'eglseri es of coa&i_fggs rrerit.iugned in b)

45

CV (%) 4y ,50 36,26 46,77
50
Cmax (mcg/ml)
average 17,72 16,79 - 17,63
% ¢ S.E. 1,55 0,22 1,29
CV (%) 15,16 2,22 12,68
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30 consists of a first |ayer on the surface of the m crogranul es
described in a) having the purposep oBs9 ®95BTg a barrier non-sensitive to
the pH variations, which will permt a control of the active principle
release within the limts of the predeterm ned di nensions, and of
successi ve |Twedata iodba &tiles ishavethatel dsepeseible.uyoR seikible gptialien inyjhe cpmeasihian ph P e
an al t er nderingiafions, khektainm Beodibioaveibiliy; g 19170¥vP Principies pich i abary {ate corpRaraplf ig the 5
a functi orPneef asald frmulatios ohihe sase active Pripqinlefiuing YIFPIRReraRRY CRESPR acti ve

principle, they further 35 regul ate the active principle rel ease

ensurin§ &@M&e sane tinme the dispersibhil] cpat ukgs in the
liquid veHy'@mg forghe W%Ylﬁﬂgﬂ%lfafﬂgglg?éﬁ' gt’cdgtr éT"%E' PE’GF& gla’n'f’ ,"g'([:j’ﬂ'g? ggt erized
in that th irst |ayver, of tertal ' ' Lol S
consi ats o ZomoleA eSS iriferelft S or RiRAAINSRG 1 e Phark QR ot BuiRy
sel ected 40 ", nqgfgﬁ&ufe?%orgﬁﬁ gVl LGS pitlcipfenli ShidBIE otipidhts, Rsviny ldinfensiéte which
metacry’ic aci dasi Lildw el SRPShsIER TP ANRGH @AM Sfter MaviRf bébidécn@nBalyesba®d with
partially hydrgﬂg;ﬁéﬁge%%ge able oils and of a suitable plasticizing .
materials. 6. JNLLARCH hiilayHSioRMeAs flictind Grak-keCdodtingd Eaverihh atia atickdgranetes wille
that the m Xt Upgntdiingt A6 tiRnSANMRLBEES Ss kS allo® e controlled reledsb @f Itrecagtiveoprinkibly
vari abl g bet wegjitaidbd mnkb Micro§fanulbs inltiees aypiehl tanthePyeribiomirgd,Gand di theysame tigle #iigin ag
characteri zed {orasiursthe tdmpletsndispoisiah sf the crmter tmidregregulesia thediged veliclel ang furthermerei ng
hydr ophi | i ¢ natheleensavationsd tteaélexse cliatagteristits forad lgngdimeng t he pol yners deri ved
from cel | ul osec)anihuitiragministeatign vebictarfer saidtcaated microgrgrvlies. chergctgrizedrindhag 3 sentgins, in
syst€m accor di adylitiom te |switabie 7addityear e iremedietaly @ypilables ameuRt ofyiectamg) active principle
constiteting ttastanggisthecontrotied rplggse Micrageapyiesy hydr ophilic nature are utilized
in the presence of plasticizers. 9. Therapeutic system accp{gdis%ﬁ th(é %I lpi m .
4, char act 2r iTherapopte sypigrn apaqulingig eleim )y ehagagirizeg t"l}'Pﬁtﬁ\j R PINGPE,USE 'S EEOPIYIING; e

| ayers havi ngnd/eriis pharmaceutics| aecgpipbls sallt-o sel ect ed anong |i pi ds such as fatty

acid nono-, di-, three- glycerids, . waxes, fat t. [.4S. 119
Gty it S iy ot B by AT AR o
9, char acteri:;?'gﬂ"‘io a?;?ggg’f'ﬁ A kSl Vi g a 11 pophi i ¢ an ydrophi I c
nature are difSPPrbuted i noa lfernance, ‘t he sequence and nunber dependi ng on
the diffusjo ’ﬁiﬁ:’ﬂ S AT BRI 1, AR ih Hel 6 sibs bftBathgd MEiiBbIATCH) Ve
principleg. 5 .4 frASF bF thaYsdirRE o tHe Hhibtbgtshule® d6dcAled®in 3) haling Ghe purpose of
char act eri zeGodnihglaakrief AsA-s6RAVSH th B OHiawbAS! WhRh RVERmEH 4TEIRGO! @N e GOLIVD Iphirbipib
bet ween 50 ar}s\eég QithiTine Amits of B8 loRIBEWBHINGd BHShSRIN, AR 6TisGicaGive Ryars evated inlsetu@nde),
char act eri zednb Rpdnhtad othétewlinadorslitus SV Merhaion bitsydiophille i iEupkilicolaysrio Fpehi e
bet ween 125 and ad20Qunidiitn ol fhe h@ure Bibsfahahdrapeutis yeuisamenis ©bthel aglige principlp.cthen flrther
char act e§i zedeguatet thehctiveeptinciple retdpsecansdriag atsthe sammdidhiettieqdispersibitity of the cdated granules
princi pl e as inthriiqlictebitly. avai | abl e dose: suspendi ng-, structurating-,
SV\Ef%eni ng-, buffering-, preserving-, and aromati zi ng substances. 15 14.
Therapeut i & sThetapaviic systemcaceardingsid claim #.ieharactaigedrin shet the isliayer of matesial gopesfied on
conmponent s ofthe misrogranule pyclpys eqnsipteratia Mpxtuzan {iovatablsy PrepoRiphss of 12 firg) cpdpgnent selected
suspended i n amenetheogerivatives af callujpse oyt of perylie a%a"’\;gf/\?r_a‘i'ﬂ i’&ﬂ 31 <8 |?ffé'!?ﬂ§t to
obtain a |i quioasisies a5 BydrogaRated 9" Raffiallystygrogenatsfl yageibleotfls 2% of Frtabi. pipsiEane
syst em accor dM¥j®o clai m 14, characterized in that the suspension in the
liquid vehicl &2 i !antoarl.ingS %Bﬁ!sé a trat eti%ﬁ irﬂhﬂ%eirﬁg rgfof M@MOQ:UrﬁpdﬁQrﬂé Q"‘T’n

ﬁ' g%uf.%gﬁ:%a Ieﬁeb:f Foa §: m Crog ur'es.

the rel egsg' c o eQr?z - ran

a raI:J récipr

7. Therapeutic system according to claim 4, characterized in that the materials constituting the layer or
layers having hydrophilic nature are selected alternatively among the polymers derived from cellulose
and from acrylic and metacrylic acid.

50
8. Therapeutic system according to claim 7, characterized in that the materials constituting the layer or
the layers having hydrophilic nature are utilized in the presence of plasticizers.

9. Therapeutic system according to claim 4, characterized in that the materials constituting the layer or

55 the layers having lipophilic character are selected among lipids such as fatty acid mono-, di-, three-
glycerids, waxes, fatty alcohols, fatty acids.

19



16. Therapeutic system according to clains 1 to 13, cha t
the mxture of the system conponege s 3s8y9s@astitute an le“ﬁlmmnum] lm
formul ati on which can be suspendend in an aqueous 25 *sof vént Mat °t he
monment of the therapeutic utilization. 17. Therapeutic system accordin to
clai m 16, Jdherdaletierthe; tabfles shavhHet it He pessibley byta Bfialicopasigton jp dkp pRnPesition ¢f

m xture farmuatonsale %’@"‘s%@‘?érﬁ’!?é‘@"@}! ﬁfﬁ@oﬁﬁ?‘? r’(ﬁyh ieat @py [afe,compargble to the
part i cul 8e qf gsoliddermylatiog of the sameactivrPrinciplp baving weli-kngwn therapeyitic eharagtarisfich, 30 18.
Therapeutlc system according to clainms 1 to 17, characterized in that it is

2Dl | O s o B g oot BORAL Ao ése'meeﬁessn LiOFy, i

admi ni st hav rig an’atrdic, asic or

neutral qh o%ﬁ’&l@ﬂ I‘ele%?e t%r%eﬂﬁc Jﬁ’% gﬁorﬁnglkt} ﬁwg geut?é%ﬁ'%‘ COES?%"@Q

1. Process preparati o contro ease t erapeutic systemfor

formulati ons a) ‘?fllt‘%dré?lgles CorltdirfHg! tHo BERE BRI érﬁaémté(bﬁré?iﬁlpl@rﬁg Havihg Aigtestions Fhich

m crogranul ega g il QhJPgstbﬁSI% tid \Cligakdi MEdiRA QxftekNBhvinglI YorD lcEnvenidhti icBRE with
havi ng di nensjogmsr,mt&ia|s, easily allow their suspension in a liquid
nmedi um  af t erp) Raiidd0t iRy S PIyRBIE Hidie/ artiofdxaikb vdatingys olesimpsadcmicmpreniles| vihjle b)
a series of rmudntaining\thdir Pitleysioar lintits] g iaslite atiowd thaisconttolldderepasit offje active aringigle

sai d rngscr ogr aonthisei invihel rsicragrariules in fngpstwhich cardbepredstermindd, aridtat the sementime suchla$ ow
t he contr ol | adasseledaserplete dispersion iof/he peatedanigrbaranyion incthenicidi wehieley gnd furthermore

i crogr anul eghd eenservation afiiiecdleaseichatpoteristioafiot lord #ead, and at the sane tine
such as 45 ¢ a liqui¢ agminigiration ypbicle Jeraidt coated W@@?ﬁ gharaciqrzed g thakt contains, in.

mi cr ogr anul esdgifion: fee syitable j agdityer, an dmmediptely, avalighiengmaunt (it the, §aBe RSP RAGiRe ¢ e
rel eas® char FOPERILE thesontiglied elpash Miqegragules) a | i quid admi ni st rat ion vehicle
for said coat ed m cro ranul es har acter that It Lcon

addition% o Es'ﬁ‘g_’seﬁ D % sa“s meﬂ ¥ I"i/tﬂ%t\}'%? afdavl?lp""c rr%ltﬁsre\ % t?eof) Qg ane
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45 a ratio reciprocally variable between 20 and 80 %.

7. Therapeutic system according to claim 4, characterized in that the materials constituting the layer or
layers having hydrophilic nature are selected alternatively among the polymers derived from cellulose
and from acrylic and metacrylic acid.

80

8. Therapeutic system according to claim 7, characterized in that the materials constituting the layer or

the layers having hydrophilic nature are utilized in the presence of plasticizers.

9. Therapeutic system according to claim 4, characterized in that the materials constituting the layer or

55 the layers having lipophilic character are selected among lipids such as fatty acid mono-, di-, three-
glycerids, waxes, fatty alcohols, fatty acids.
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assure the comp ispersion of the coated microgranules in the liquid vehicle and furthermore
the conservation of the release characteristics for a long time,
c) a liquid administration vehicle for said coated microgranules, characterized in that it contains, in
addition to suitable additives, an immediately available amount of the same active principle
contained in the controlled release microgranules, comprising the following steps:
50 i) said active principle is first granulated by wet kneading with said excipients;
i) said microgranules are coated with the above mentioned series of coatings;
iii} the coated granulate is iniroduced into said vehicle;
iv) said immediately available amount of active principle is solubilized or introduced in the liquid
form in an extemporaneous way.
55
2. Process according to claim 1, characterized in that the active principle used is theophylline and/or its
pharmaceutical acceptable salis.
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55 16. Process according to claims 1 to 13, characterized in that the mixture of the system components may
constitute an extemporaneous formulation which can be suspendend in an aqueous solvent at the
moment of the therapeutic utilization.
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und €4d1€5.S G"hét"gb%utis,ches System nach Anspruch 4, dadurch gekennzeichnet, daB die erste Schicht des auf den
Mikrogranulatkern aufgetragenen Materials aus einer Mischung besteht, welche sich in wechselnden
Mengenverhiltnissen aus einer ersten Komponente, welche aus Detivaten der Cellulose oder der Acryl-
und Metacrylsgure ausgewdhit ist, und einer zweiten Komponente zusammensetzt, welche aus hydrier-
ten oder teilweise hydrierten pflanzlichen Olen und geseigneten Plastifizierungsstoffen besteht.

e

60

6. Therapeutisches System nach Anspruch 5, dadurch gekennzeichnet, daB dise Mischung der beiden
Bestandteile in einem variablen reziproken Verhltnis zwischen 20 und 80 % vorliegt.

7. Therapeutisches System nach Anspruch 4, dadurch gekennzeichnet, daB die Stoffe, welche die Schicht

55 oder Schichten bilden, die hydrophile Eigenschaften haben, alternativ aus den aus Cellulose oder aus
Acryl- und Metacrylsiure erhaltenen Polymeren ausgew&hlt sind.
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M kr ogr anul ats@r"'P’ﬁ“d&)”"‘éF’ﬁ@ﬂ'sﬁﬁﬂ@rﬁ“@ﬁ‘aﬂmﬁ‘ﬁ“W rkstoff, gleichfornige

her fl ache ahezu u e e Form ei ne schei nbare D| chte zw schen 300 und
800 g/ | E‘ éfq 'i"F'r P%{‘P""éﬂ?'\ﬂﬁh g@é’rﬂ'e Mischyng P%?n?%@nKWEW"SAﬁs‘ﬁ? ich
1, dadurCh 9 kx?wassermsc bar S| y € asEss a

20 aus ei g i r u‘f p%ﬂg @%gr“fnl Aed 198|D° '"gj"erb'i??er‘f?’i”%'lﬁ'a?len

M kr ogr anul ate be c e d| e Auf gabe hat eine Sperre zu bilden, die

gegenUber i@ﬁh&kbe%f:ﬂe ’%9 &ﬁ &g%s nan Z%FC ePQQ; étfé ngI f?nflﬂssn en
Kontrol kg derrafr dak S\ vbr{1 Ef Mo 't:'Jn LI éﬁf e? Qe?sgrﬁ'chtegten
erl aubt, und Mudisgranaed sgﬁrp, en ch| C e | n
nachei nander auf gebracht wer den, daB si e e| nen V‘échsel von hydroph| | en und
| i pophi | en16Sahéradatitthes f$y§érﬁlfh§ch5déh Ahgruch¥h £8is 4R IdBduRdn RRennséRBhet (d88 ib MistRun
geset znBi ge \dbirSyswe@kanipdnentoh aus eiriohetethpdiaibnt 2066ré1ARY beiso R VTché\adrA lirfléiek VB RgeH ©
W r kst off es  dibsmitieeiuseeitpunis deketBorapbutisction Vér@sndumiubpedicwerded kghei chzei ti g dl e
Di spersibilitat der beschichteten Ganulate in demfl Ussi gen Medi um

si gher st el 1% Thergpeliisctea Byslamnaech Ahssywhutl) dédurdhaghkerdbeichedte 148z dib Cdurvt eined @Ble di €
erste Schi chiMisshungawsichdeorteipien grependicst wer@® kann, besirkle dafvgiidrunggiesbesondere fir
Mat eri al s ausoleierVérkstaffovierwandst Weds welthe in witSrigaimeMediurheiiergeringe Stbilititimiweisen.
Mengenv@ hal t- ni ssen aus ei ner ersten Konponente, welche aus Derivaten der
Cel I ul ose Budporepe s'e’ﬁ r'?ﬂ"hl\@f‘d’tf'? jicke),? dis T dasygalh pekepnzpichnet dasj dieses nach
zwei t en Korrpﬁ?{g?ﬁeée Q%l% ” lip, L0r die; Verghipichupg wpfl Beriarung avon Wlirksfeffen
hydrierten pPfPEhd 'ftt‘%eic ® B3V KA ELMIeYIPaTRs GBRERrihERed; or ungsst of fen

best eht , g‘sﬂer&l g@%ﬁﬁmf"%ﬂ?ﬂ?’ﬁg n{ag&h Es FIurch gekennzei chnet, daB die

M schung el ném'vari abl en rezi proken Ver hal t ni s

zwi schen 2 Wﬁkhf%ﬂ %’ Mé?&téliu a;?eutu s@%&%‘ H%H f&ﬁPWr %offﬁb a aﬁ’:“% beyeit
gekennzei Chn@&n whlaHg tflisge B utus ﬁgpbésfeh ndQHE" gc B aen,
di e hydrophi | ea)Buigegamuiaah! ﬁé]cﬂaacﬁﬁr\lvr ﬁ%ﬁ@%&éldﬁeﬁﬁc ShterP bitnatté Lr’rﬁl 8re stﬁ’&tgr
aus Acryd - GréBe aufweisen, welche deren Suspension in einem fllissigen Medium erlauben, nachdem diese in
vorteilhafter Weise mit einem polymeren Material liberzogen wurden,
b) einer Folge von vielschichtigen polymeren lipidischen und wachs&hnlichen Uberziigen, welche die
genannten Mikrogranulate unter Erhaltung ihrer GréBe bedecken, so daB diese die kontrollierte
Wirkstoffabgabe des in den Mikrogranulaten enthaltenen Wirkstoffes in vorherbestimmbarer Zeit
55 erlauben und gleichzeitig die vollstindige Dispersion der Uberzogenen Mikrogranulate in einem
filissigen Medium sicherstellen und weiterhin den Erhalt der Freisetzungseigenschaften Uber einen
langen Zeitraum bewirken,
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oder die Schichten nit hydr ophi | en Ei genschaften bil den, von
Pl astifizierungsmtteln verwendet werden. 45 9. Verfahren nach Anspr uch 4,
dadur ch gakerfi2pre iwigon ddiger qureVembisichung dee beneentan tbersuganenHiikrogianuiatdi dadurch
Schi cht en ni t9°|‘q" Aot Iaf dlivsar zusdizlichiau) qre'ﬂnetea%u@81t¢s;9ﬁ pinagaforiPeertigbangrMange o- |
di - .oder t r| c,sé'P 'HWF"S“V@% [fBta%t welshar Augh, it P kenkelliertciraissizendem Milgegraaviatan t
si ni/ 50 10 | ' ﬁ‘?s gﬁmﬂ?\g folgenden Sehrittougfa®y: 7 pis 9 dadurch
gekennze| chnet | 'E?' °§ ERYIPER R Pepinpen “ﬂfﬁﬂ#?"f '@ﬁchl]?ﬂﬁ"tf’ﬁ/\ﬁqﬂﬁ‘ﬂﬁ'i' Mt den genann-

E haf Fol
uaaezﬁsaﬁ.tssn';bb%fh helh? e%%f;,@ Vit m @m%grwnm%ﬁn“de: oe
ausgewAhl t en Wg é? e psaﬁgkg%hm SJ%sﬁ Uehen 1

bis 10,5, dadurg rogra

ei ne G 6Be zw schen 5 nd 50 am aufwm sen EP O 359 195 Bl

| 11 12. 2Vevdrakre® Radhafkspen 1 8smich CAa%the.emes ée@ deda,d%ﬁdategﬁkfﬁ‘swﬁz G&hg

daB di e besdgnaiotdriembesbindd gha@r@reatiseh anndhrfbafoh BBIzék0e zW schen 125 ung 0 um
auf wei sen. 13. Verfahren nach Anspruch 1, dadurch gekennzei chnet, daB der
Tr agerisc)3- nedviakrerdasch dodpasch 1,\mﬂtfrd'gdwe’nﬁibicﬁnet, da8 diPWHirdgraiaifte W a) kmérOrchéSGehalt
suspendi er eandWirksioffy gi¢hifirgigh Obaltiichen| Bhaaickugqligd Famdne Jchsiians \DichleCMehet 1300
aronat i si er end@80 glund einn peringeFriabilititaufwéiden. Ver f ahr en, dadur ch gekennzei chnet,
daB die M schung aus den Konponenten des wie in einemder AnsprOche 1 bis
12 “beansdr u¥asiakien magh Arsegich # egekenoreichrneh def dieFoldel vor Herrimyb)aesaningrsSleerzignd 10
wasserdi schi¥d P@?f q_%%‘éﬁ“f"!t @vhriles QhorfEehei det in a) fresehriehgpandViikregranuiate Hpsieht, Beichesdis n

ei ner sof or‘?u ? nﬂ ?@He IZBIbFH.?F’I die gpagnibgr dangpbhWert-Angsrungga uperpriiadiicin st fynd
Anspruch 14%° % Arasbe ingerhalngdex varharpstiamiom Grefzen erlauitgwd ars ager
Ober ei nen 5'??93 § ophﬁel?] 'Eﬁ"??"]gP@ Sufgehraghiswer ng‘t"nﬂ?t‘*@?ﬂ der

40 und Metacryl slure erhaltenen Pol yneren ausgewAhl ren
nach Anspruch 7, dadurch gekennzegrpssd 19588 di e St offemaﬁrl lg cht

beschi cht et ' tg (Tt Sipgr| SpichepcWeige, da fof Stereltien
ANSpr ég:hen e| E s igg%ﬁeré r:‘lls recﬂ?{n'% Ielcnz i eut ners'zlér dquﬁ IE te oot

Syst enkom QL&A oV gi\ﬁq; nengfuabe?p IRy I Seveapeen, @Rt qann
I n einem wabBr i gen tt zum Zel tpunkt der therapeutischen Verwendung

gekenngei chiai au ot MAMEIS BusSHirBEMEGiah bMeﬁtC sich¥fn it
suspendi er tnissei @S elfk@NBrstod Roinpdrbite, IdRY auernan@tdnnem%@m%r& lbr &‘i’lﬂ N

W r kst of f e Meacnasicketausdeiwshit is¥aInG BRer Awekdni KkripaRhte YashinHehRtl) vy bd&g'?dnerten
Stabilitat efteiesehydridien pllakziideenfdnraa gm&edm&tlﬂmgédﬁ)h@rbe&ew S ,
dadurch gekennzei chnet, daB di eses nach vorhergehender Einstellung der

Best arsdt &i | \Gerfal@n ahck- Avepruzh r5e dadogh gekentkoiDowi, @aritig MisthunygVdek Béidinf Bastagtee gnet

i st, wel chesinggmatablen prziprokenNerhéliniroawisoleant20 aihd=80 Chartiegkt er haben.

ResL/ndI catlons 30 Revendl catlons pour les Etats contractants sul vants: AT,
BE, CH, [BE, Varphren—pachcfnspiuch 44 dadugch) gekgnnzeiStinel, deBydie chtaffe:t elchepdiert Schioks alier
formul atio nSCB'é"t?’b'i’"H% d?r (huropbile-Elgqnehatien |hplafu1 gergatiy, aps don jeus Cadwosovderrags Acryl-

consi <f ant etacryls%iure haltenen Polymeren ausgewshilt sind.

suspendi grt Véﬂ%ﬁr&ka&clk ﬂﬁyﬂruclag dlgurch\@(&l%fcﬁﬂt Q3CHe 698 @E%é Qut ﬂﬁw g?t%nulat—

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, da8 die Stoffe, welche die Schicht oder die

Schichten mit hydrophilen Eigenschaften bilden, in Gegenwart von Plastifizierungsmitteln verwendet
werden.

9. Verfahren nach Anspruch 4, dadurch gekennzeichnet, daB die Stoffe, welche die Schicht oder die
Schichten mit lipophilem Charakter bilden, aus Lipiden wie Fettsiuremono-, di- oder triglyceriden,
Wachsen, Fettalkoholen und Fettséuren ausgew#hit sind.

50 10. Verfahren nach den Anspriichen 1, 4 und 7 bis 9, dadurch gekennzeichnet, daB die Schichten mit
lipophilen und hydrophilen Eigenschaften in alternierender Folge verwendet werden, wobei deren Folge

und Anzahl von den Diffusions- und physikochemischen Eigenschaften des ausgew&hlten Wirkstoffes
abh&ngen.

55 11. Verfahren nach den Ansprlichen 1 bis 10 , dadurch gekennzeichnet, da8 die beschichteten Mikrogranu-
late eine Grd8e zwischen 50 und 500 Lm aufweisen.
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a) mcrogranul ds contenant Ie principe actif et des exci

ayant une taille qui 35 per eptg s59ags ®IENt | eur s %Eﬂﬁ‘mim!m mr
mlieu |liquide aprbs avoir 6t6 recouverts de manibre ad e matferes
polymbres. b) une strie de revxenents multicouches a base de pol yneres

| i pi di questZtVedwrepdeeirion Ansrelichern bibjail, dedsech giekonrzgichiat Habsdie krgehichiotoriikmoeanent
leur taille, 'deeineGspe %ﬂ"sﬁbﬁ"ﬂﬁﬁ ¥nda25p ymiapfyeipaRt i on contr 8l 1e du pri nci pe act i f
qu'ils contlennent en dri odes qui peuvent 8tre predetorm nées, et

assyrer d lhe %W "B pry ‘r*§F‘B'Fth96'E951‘Zé'°W\9§ a5 4o JROSIrAopen @?rrsafsagerﬁiawéem e
vdhi ¢ul &€ | i q "gﬁﬁ’s “E%ﬂ"f"erﬁ%f’ecmm%ﬁnfj%r? de, cayfieradee kpnsprvigrgade und
retard pendar?fmﬁﬂsée"? f aBZ(? PURY de tenps. c) un vehi cuI e d' am' ni stration

i quide PO, Jp Sgdgrgﬁ gk%nnz chnot, Qghe&e IVF a‘Ctatei\sr (Ijesn nen le(irP Qi

on plus des Adnd S B chwfﬂﬁ, G\}i ? %%h: a%r un?éu
m-me pri,pci p%@é& i hﬂdu’é% L%@ n'r“tel QUdpentbin dbaren
retard. 45 2.pomyidreidEulbiiBbepPpeut I que sel on oven |ca |on : car acteris6
en co que le principe actif utilis6 est de Ia t heophyl line et/ou ses sels
phar macout is]ueREwEn G RikpAEH € daddirch YekenRAIRNrel) ALAME Shidpantfon 38 nB&IgbR Trager Uber
Revendi cat i Orvinbn Z€lifdumOioR MbkiréredMorafon QiéFreisdGurigbsigeREhatin s e ictdterOMikrogranulate
possbdens uneohstanthdf. | Nnportante en princi pe actif, une surface uniforne,

une forno presque spherique, une densite apparente conprise entre 300 et
800 g/ | ot 1&rMeridhranaieh den Andpelichdne, bisl13, Badpick geketrizeichaptedHB idipUMischarigader Systemkom-
endi cat i orponentep gusRirteeextaporanenZubeyeitung lestelir weichel dam irodinegensiBrigen L senittelawe on
b) TOnsi sto eeituunid dprrtesiepevtischen Yermendungrsuspendiar weedse kates i cr ogr anul es decrits
en a) ayant pour 55 but de former une barribre insensible aux varations
de pH, ce i Ve Ryaretech Ansprick A6 dadureh grkennzsichngledagi die, ureh eipg fosle Nijiechungy welche
| "interieur mporap Eysgendiert ; wardep clan r'@lﬂlé'ft%r': AiMyliasung ipsbezondnce 4 csolche (Yikstoffe
couches succé’ggvf\‘)’égw'ﬂogﬂ@g n wa.‘fﬁ@"b'ﬂ “1"‘ ?i'fft@[é“get,sﬁﬁ@ﬁ ﬁ”ﬁ‘?@%" en al ternance de

couches _hy iles |Ie foncti
nat ur e 62? gﬁ.%pzrman 8n fpuéé) 'ﬂI Ib P1§7 «%mg ? dles rraggv rgehen%er
ie’ Verabr IC osne g von {kbto en cﬂeeugne wel?n%
L MS regul esg'l ?trgl n '%F 5h pe¥acti en ne
tenps aux granu és enr bes 5% se dlsperser dans Ie vehi cul e

li qui de. 5nev§¥é|5m3ﬁst herapeuti que seI on | a Revendication 4, caracterise en

ce que la ﬁéﬁﬁ&i@&tﬁn&ﬁb\ﬁh@s EtSts EBAtRIctALs SIVARSS AT, BE/En, BE, BRyF’hUGELITrﬂl QoG ggul 6
consi ste en un m-l ange, dans des proportions vari abl es, d'Une prem er

conpose chei Bystons Mérdpiqebedd Ydrhuldon |de erled %Qﬁlﬁzeﬁﬂqu&ellquﬂﬁé dCibdvation| dofitEeOU
met acryl i que,conbistéAt shecond conpos6 consi stant en huil es vegetal es

"hydr ogen6es ouapmictdgehdidsmesntendny (i phreipe astifedt dde enddisnts sipropiidsaayanf Urntalle qui
approprises . Opermétie &yépteatniaur tshépesive Wansquremiial iyoidb aprike wvein dtéCratdudants We maniére
caracteri s6 enadéqualpde hasidree palymgpeesdes deux conposes est realise selon un
ragport varianb) precsdse glgueyitamenis rouitisozBescd bgBotle pPolynByest lipimisiueshetr deppesudog cie
sel 6n | a Revené&ivekent ens uicrogranuifist toyt; encmeinterant {puc taflle.sdaripcen A apexmedieen lat Fbéwationt

| es couches ou W’@@'e%éﬂl@ﬂ'@ﬂ’eﬁﬁfrﬂ” ilg, sentignentren Refierled guii nouvegiohite ri¢psleninges, ot 2

al t er nat vermrenfSSar frnejeat fipgreiae %e des miggopia APEobgs dang |le wihisula ligyidejals
aci des acryliqf '@tpaﬂé%’{ %sca %‘P%F?@’%@P‘Eﬁ’ft e lgngueRgtiRde Je °6Ws7h%lé
caracteri s6 en

ayant une nat ug&f eé’ cﬁll,ltg fﬁpﬁ p"%’f |$l% %"eﬁ re rﬁggmﬂg 'BﬁmﬁgP ¥ "aéﬂ’tesp""

9. Systgrne th~ra ut Ique s PRVER i'on—4, caracterise en ce que

les mat e“ U GERS Inksih IsGlor1Q R n|f3§ fc%gé“&s é‘l&t oCaotif E
l'i pophile SOQﬁéo mhéé#?%e I&?rﬁac ﬁt‘ljaléﬁfé aI'p blgsue aq)d nhkg} as f ﬁlts QS A
tri-glyceride, des cires, des | cool's gras, des aC|des gras.

3. Systtme thérapeutique selon la Revendication 1, caractérisé en ce que les microgranulés en a)
50 possédent une teneur importante en principe actif, une surface uniforme, une forme presque sphérique,
une densité apparente comprise entre 300 et 800 g/l et une friabilité faible.

4. Systdme thérapeutique selon la Revendication 1, caractérisé en ce que la série d'enrobages mention-

née en b) consiste en une premiére couche sur la surface des microgranulés décrits en a) ayant pour

55 but de former une barrigre insensible aux varations de pH, ce qui permettra un contrSle de la libération
du principe actif & I'intérieur des limites de tailles prédéterminées, et consiste en des couches
successives posées I'une sur I'autre, constituées en alternance de couches hydrophiles et lipophiles de

telle sorte que, en fonction de la nature et des exigences thérapeutiques du principe actif, elles
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10. Systene thdrapeutique selon | es Revendications 1, 4
caract6ri se en ce que | es couchesgmyasd 19581 un carac j m“i M““HH“‘
hydr ophi | e sont posees en alternance, |eur succession et

dependant des caracteristiques physico-chinques et de diffusion du-

princi pe actégylent lewiplis I'efiel retg@y d rinsipe eetif gpparentcrnendel empd e grawiss diroasilons 1
A 10, car ac@eﬂtﬁdﬁs@\spe@erqia@ e wdhicplp liquilgr anul es enrobes ont une taille
conprise entre 50 et 500 aim 30 12. Systame th~rapeutique selon |es
Revandi c& i B “&fafef't'qw&e{a@e@ew@ﬁ" &e‘arqmﬂswﬁ BCaAue fagyamisre Peushaderresiisiau ont

une Taflle i:@" s'ﬁPne" leoe dape destppariiensvarishles danen | a
Revendi cat i B r,°° ?—!? P& '5 g;?q.?éé ﬁi&%ﬂ Hac aenyligre %‘h’[“é'é?t"ﬁ@ fiWe 35
dose de pri smegtzn (ua°° uantsa 13 °5t WIFE (YPORIes JAiopngss ot Rartisfignaant, ydragenges ot de
suspensi on, de s¥ Geruratn ONS edul cor ant es, tanpon, de conservatlon et

de conposan nque

Revendi cat i %)s?is 1 & 2, 3 @nﬁngwgéﬁ{p%ugeg{egnm on dans de | " eau ou 40 dans
un mel ange Syskau tﬁ&'apGlﬂlq@ep&éYoﬂrii Revhdicatid £ SardlAdtss bn 88 Hue IPOMERRE Bihshtuares
formul e de eH&RgBu lob BdicktR aymlnaﬁx@rﬁ?&ﬁphiﬁ $oni GhaiBs Biternkiement %Mnﬂﬁ’es polyméres

t her apsut i qasivésele QiceliiosiRendRB edided abrpiduslét métRiyRb.er i se en ce que | a
suspensi on mai ntient constante, dans le mlieu |iquide, pendant une periode
de pl usi @ur Systémessploh desrevendicatibre?,i catactéiisé Bnrodtqne thsMatériaux ddasituantdd e@ciRNel 188
enr obes. 16cou@es eyaniaune hatvre pysindphilpLsentsitiiisé en présendécdeqladifieras.i on 1 & 13,
caracteri se en ce que |e nelange des conposants du systeme peut etre une
f or nul 2@ SnsPwsivmaribdsapquiigue selon Ip sevendinatianr 4 ceractérisé e 18 iqua led awatériaux costitpant tla
aqueux au nesyNatoudes cevnhes ayvpntius sarackire ingehile genteloigis @arme desilipidespls Gimitacide gras

t her apeut i o1 8oty Fridee desfiips: desi dsaols gras. E%Fra&léﬁs&lf?sse en ce que la

f or mul at gﬁn onst | tuee d un me| an{ge sol i de peut 8tre ms dans une

suspensi Rpyeadieations 1. el ft %P"f"@c‘%‘f"‘? o co.que |o§ coushasiayant j or

d@s prih&gee % ophile oty ROSpScon, pligfance, leury stceessipp Y fepio i
ggur 18. 885; geernd rreﬁféeﬁ%sr Bpt f'ﬁ"& &P 31"‘35%"7"8%"3 IQEQ?e‘E[gF'B'h?W Riifdpe;ackf chojsi. ca?acn?éq;jleg )é
ggnggsgﬁt.lg ?:J%%HIB theﬂ yf&n leé’ielg\?eﬁze @3\‘843 1 8 r1§a1:a§££é?%$ Ignn E':el Jaesf g (Erflcr?gsang‘l&-)/sa nt
un cargctere aci de N ou neutre. EP 0 369 195 Bi P

[T 1111142 1dykbMe ]tﬂélaplauth@ seldn les %ven@baﬁﬁl¥elngl1@aédr%ﬁsép6}y59 E@eslegtnﬁérégranulés
contract ant@r@&mmeaa.ueasmpﬁgeaﬂe 126 e dmde prepar ation d'un syst

t her apeuti que de fornul ati on de fornmes pharnacouti ques |iquides a

| i ber at i a8 $yswins Hétapeutiquecselsh RIHeventicativh 1, caractérisé en ce qud e STpEIHQY Echtient Gfire une
cont erant | dosprib péndpe @bt imédittertkms dieponiblai :adeb SulBRAces 6 | slispensiyipdd stibd@ration] | | e
gui per et t ¢lulorgreesciatnpdnede copsepspiion ot domalisantesun mili eu | i qui de apres avoir

4t 4 recouverts de mani ere adequate de mati eres polynbres. b) une serie de
r evet enerté-sSysidmp | thésepohiiaue alaetérisé chn g0 hyaier mélage pded copp@santst dul eysiseudb qod r e
enrobant ce8vendigyécignslivne guoiconsye desrRaveridisetionsahd 12, @strmis el $uspensishedahadrlisaiaou

per net®re | 92% ihBflangp digauiey de solvants misgiblegians 'etu. ROV dhtehipenedermiile dejdospgediquide
contlennent'"‘gﬁ 'ﬂB’P?'\BH‘&'g"‘bﬁw peuvent tre pred6term nees, et & assurer d'une

ar onat Jos %nt g@ rag%/:ﬁbfgp@lo B%@e‘?&l:'&ubr%‘ %arggérﬁ?%r% %S le mélang? des S deux co nge

part une, rS|ﬂ9 ulng gel%e cro ran Ies gfo?'g? gﬁep %gp%ggéﬁ%llnre:?

li qui de e rgag D}Nheu yelo B C dant
qun e pe an une p rlo e plusieurs mois, les caracteéristiques re

une | opgue &gm.&&a?an |

16. Syst®me thérapeutique selon les Revendication 1 & 13, caractérisé en ce que le mélange des
composants du syst®me peut &tre une formule instantanée que I'on peut mettre en suspension dans un
solvant aqueux au moment de son utilisation thérapeutique.

50

17. Systéme thérapeutique selon la Revendication 18, caractérisé en ce que la formulation, constituée d'un
mélange solide qui peut &ire mis dans une suspension au moment de son utilisation, peut &tre utilisée
en particulier pour des principes actifs ayant une faible stabilité dans un milieu aqueux.

65 18. Systéme thérapeutique selon les Revendications 1 & 17, caractérisé en ce qu'on peut I'appliquer, aprés

avoir préalablement ajusté ses composants, pour ['administration et le dosage des principes actifs
ayant un caractdre acide, alcalin ou neutre.
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c) un vb6hicule d amnistration |iquide pour ces mcrogranul es enrobes,

caracterise en co qu'il contient, epodse39sie3 addit i!f '

guantite i mredi at ement di sponi ble du m-nme principe 15 lmm |||§“|ﬂ)ﬂ|||q| ““cel ul
contenu dans les mcrogranules a effet retard, et ccprrpr‘*ent’:mtL | €5 &t apes

sui vant es: Revpndigatigns poyr ies Fiats conteastantsutvants aE$/GR i s sous forme de granul es
en |l e mal axant sous nouill age avoc | es excipients; ii) |es mcrogranul es
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7. Procédé selon la Revendication 4, caractérisé en ce que les matériaux constituant la couche ou les
couches ayant une nature hydrophile sont choisis alternativement parmi des polyméres dérivés de la
50 cellulose et des acides acrylique et métacrylique.

8. Procédé selon la revendication 7, caractérisé en ce que les matériaux constituant la couche ou les
couches ayant une nature hydrophile sont utilisé en présence de plastifiants.

66 9. Procédé thérapeutique selon la revendication 4, caractérisé en ce que les matériaux constituant la

couche ou les couches ayant un caractére lipophile sont choisis parmi des lipides tels que I'acide gras
mono-, di-, tri-glycéride, des cires, des alcools gras, des acides gras.
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systéme peut étre une formule instantanée que I'on peut mettre en suspension dans un solvant aqueux
au moment de son utilisation thérapeutique.

17. Procédé selon la Revendication 18, caractérisé en ce que la formulation, constituée d'un mélange
solide qui peut &ire mis dans une suspension au moment de son utilisation, peut étre utilisée en
30 particulier pour des principes actifs ayant une faible stabilité dans un milieu aqueux.

18. Procédé selon les Revendications 1 & 17, caractérisé en ce qu'on peut l'appliquer, aprés avoir
préalablement ajusté ses composants, pour I'administration et le dosage des principes actifs ayant un

caractdre acide, alcalin ou neutre.
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