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rel ease dosage exli sts always a need to
i mprove the known rel ease systens in order to inprove

t f ai ned active substances.
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relat@d/tgmpya@g@ggqakszand improves the bloavallablllty of the active
substance(s). Pharmaceutical controlled release preparations regulate the

release of the incorporated active substance(s) over time and comprise
formulations e. g. with a prolonged, a sustained, a delayed, a slow or an
extended release, so they accomplish therapeutic or convenience objectives not
offered by conventional dosage forms such as solutions or promptly dissolving

immediate release dosage forms.

There exists always a need to improve the known release systems in order to

improve the effectivity of the contained active substances.

Many oral controlled release dosage forms are designed to deliver the doses of
a drug at a regulated rate so as to achieve zero-order release kinetics.
Irrespective of the type of dosage form, drug solubility and hence absorption
depends to a large extent upon the constant changing environmental conditions
within the gastrointestinal tract. Many drugs are weak acids or weak bases, or



the salts thereof. Therefore, the pH val ue plays a

significant role in the dissolution rate of weakly
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conprising (a) a core containing a pharmaceutically
active substance and an organic acid, and (b) a
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contai ning an active substance, optionally an
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or nethacrylic acid and 7 to 2 % by wei ght of
(nmeth)acryl ate nononers with a quaternary amoni um
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prapar28caZAABRY ¢1Ca) BRODO cONERING an active substance, optionally
an excipient and common pharmaceutical additives in addition to the salt of an
inorganic acid whose proportion in the weight of the core ranges from 2.5 to
97 % by weight and (b) an outer film coating consisting of one or more
(meth)acrylate copolymers and optionally common pharmaceutical adjuvants,
wherein 40 to 100 % by weight of the (meth)acrylate copolymers consist of 93
to 98 % by weight of radically polymerized C;- to Cs-alkylesters of acrylic or
methacrylic acid and 7 to 2 % by weight of (meth)acrylate monomers with a
quaternary ammonium group in the alkyl radical. Preferably the polymers are

selected from Eudragit® RS or Eudragit® RL.



3 However, the systens containing the active substance
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commercially available under the trademark EUDRAMOD by Degussa,

Pharma Polymers, Darmstadt.

However, the above controlled release pellets are only tested in vitro and the
mechanism based on the above-described ionic interactions resulting in a
change of the permeability of the outest layer is very complicated and does not
allow a reliable control of the release system. Further the effectivity of an in vivo

system is not clarified.



allow a reliable control of the rel ease system
Further the effectivity of an in vivo systemis not
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DESCRIPTION OF THE INVENTION

Surprisingly, it has been found that a specific build-up of a release system
makes it possible to readily control and adjust the desired release profile, the
formulation principles allow a release profile which is independent from the pH

value.

Therefore, the present invention provides a pharmaceutical controlled release
system for administration, particularly oral administration, of active substances

with pH-dependent solubilities, comprising



wi th pH dependent solubilities, conprising WO
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characteristics which guarantees largely pH-independent bioavailability of the

active substance.

In the frame of the present invention the term “controlled release” should be
understood in contrast to an immediate release, the active ingredient is
gradually, continuously liberated over time, sometimes slower or faster, but
independent from the pH value. In particular, the term indicates that the system
does not release the full dose of the active ingredient immediately after oral
dosing and that the formulation allows a reduction of peak plasma concentration
and/or in dosage frequency. The controlled release is a pH-controlled release
either triggered by the pH of the absorption side and/or the pH-modifier of the

core, whichever applies first.



either triggered by the pH of the absorption side
and/or the pHnodifier of the core, whichever applies
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In the followingthe optional and obligatory layers will be described in detail.

a) core material

The core material contains at least one pH modifier. The pH modifier is not
limited according to the present invention but any known chemical substance
capable of providing a modified pH value may be used. Usually the pH modifier
may be selected from one or more organic acids and/or organic bases and/or
buffers or mixtures thereof. The pH modifier is selected to control the solubility
of the active substance, i.e. the type(s) of pH modifier selected and the amount
of pH modifier adjusted has an impact on or triggers the release of the active
substance. Therefore, the choice of the pH modifier strongly depends from the

active substance(s) to be used. The pH modifier controls the pH to be adjusted



substance. Therefore, the choice of the pH nodifier

strongly depends fromthe active substance(s) to be
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used in the preparation of pharmaceutical preparations, such as fluidized bed
coating, pan coating, or the like. The inert carrier may include particles of a
carrier substance, such as sucrose, lactose, starches, crystalline cellulose,

calcium phosphates, silicium dioxide and derivatives thereof, and the like.

The pharmaceutically acceptable organic acids and/or bases to be contained in
the core may be preferably selected from the group consisting of acetic acid,
adipic acid, ascorbic acid, l-alanine, arginine, asparagines, aspartic acid,
benzenesulphonic acid (besylate), benzoic acid, p-bromophenylsulphonic acid,
camphorsulphonic acid, carbonic acid, gamma-carboxyglutamic acid, citric acid,
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thesiptendegcess ef th@l @ntrolied release aystess &@r tisuany peeferied ére

salis’scéﬂwegk oh@a‘rﬁé 8?%%'89& %rédc%w %él,& anaé é@dsma i a‘a

Ium SuCCl na um Ci rum acet a

tarfemie duid fgutarie auidfoitrislicid, sernsic taeit, facetic avid, adrpimaed,
‘gQI rrraceutl cally acceptable or conpatible buffers or
asGRIPICRGIR d“ﬁ@é?r?%‘df 8'r|a§§é%rﬁﬁlde P@Etl'q nelitabie galts @qeoeodrum

suEiAte! Sodilif Lifraf IahdRIMARNHcgtdel fer. pH 2.2-7.0),

anmoni a sol ution, cal cium car onate tribasic cal cium
phosphate, citric acid nonohydrate, dibasic sodium

The buffer is preferably selected from one or more pharmaceutically acceptable
or compatible buffers or buffering agents for example Mcllvaine buffers (for
example citric acid phosphate buffer, pH 2.2-7.0), ammonia solution, calcium
carbonate, tribasic calcium phosphate, citric acid monohydrate, dibasic sodium
or potassium phosphate (for example pH 5.0-8.0), diethanolamine, malic acid,
monobasic sodium phosphate, monoethanolamine, monosodium glutamate,
phosphoric acid, potassium citrate, sodium acetate, sodium bicarbonate,
sodium borate, sodium citrate dihydrate, sodium hydroxide, sodium lactate,

triethanolamine and derivatives and mixtures thereof.



or potassi um phosphate (for exanple pH 5.0-8.0),

di et hanol am ne, malic acid, nonobasic sodium
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phosphoric acid, potassiumcitrate, sodi um acetat e,

sodi um bi carbonate, sodiunmPborate, sodiumcitrate
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used 1s prefera a pharmaceuti ca accept abl e
to hd%i by weight .cevem mbreprajemdiy Dyo B4 bhweighteéird atdsy ppeferably

t % by ight,. re.preferably 1 to 10% by wei ght,
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preferably 3 to 6% by weight of a suitable binder is

optionally added. The content of the pharmaceutically
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puss @oorAp et atified as theestartingrastedial, adeaittrage be dvhntageeus
a sufficiently narrow range of particle sizes. It

to WsRaIsyiiserHyt RAITQM A9 ST PRIHEESIERS-val ues gi ven herein
expressly include all the nunerical values, both
whol e nunbers and fractions, within the ranges as

It shpeld tbe adtedTthat themangkes of vakiesayieerahavays expresplyricende all

by wei.ght val ues, Percent by wejght val ue means the
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It Is possible to use any binder usually enployed in
by preagmteadug means.the peecgsitage thrrespeciie @dndndiviskalpait iof the

occuring.or,partially or totally synthetic polyners
do%@%@%ﬁ“@r@%c&ﬁ%%t%ecg%?tgl,g'agar, gum arabic, alginic
acid, carboners, carrageenan, ceratonia, chitosan,

confectionar's sugar, copovidone, povidone, .
Asdindesni degogsiible taasseranyedindenusually eneioyes i pharmaceuticals.

ExGRRITY edteradPrb AE TRty ooyl ARGttt (A syt

polyeidrslseReted fretharhorg lachoime agah) gumoAsai© Rtdineddiy)
cel |l ul oses, ethylcellul oses hydroxyeth |~ cellul oses,
ca'ib;om%ﬁy@arﬁ@gewwe@é@mla» g@&s’anhggm @QQ@{@’psngar, copovidone,

poglgébﬁL}é&ﬁﬁyvgregﬁylrbgéég@c%gé&ﬁﬁb ’lo g%ﬁﬁ%%g pBRIIERIrbSS naltodextrin,
maltose, cellulose and derivatives thereof such as microcrystalline cellulose,
methylcelluloses, hydroxypropyl methyl celluloses, ethylcelluloses, hydroxyethyl
celluloses, hydroxyethyl methylcelluloses, hydroxypropyl celluloses,
carboxymethylcelluloses, carmellose sodium, hypromelloses (cellulose
hydroxypropyl methylether), cellulose acetate phthalate, starch and derivatives
thereof, such as pregelatinized starch, hydroxypropylstarch, corn starch, gelatin,
glyceryl behenate, guar gum, hydrogenated vegetable oils, inulin, lactose,
glucose, magnesium aluminium silicate, poloxamer, polycarbophils,
polyethylene oxide, polyvinylpyrrolidone, copolymers of N-vinylpyrrolidone and
vinyl acetate, polymethacrylates, alginates auch as sodium alginate, stearic acid,

sucrose, sunflower oil, zein as well as derivatives and mixtures thereof.



hydr oxypropyl nethylether), cellul ose acetate

pht hal ate, starch and derivatives thereof, such as
w@e@gebas2 ni zed starch, hydroxypropyl starch, CBCTYEP2007/058302

starch, gelatin, glyceryl behenate, guar gum

hydr ogenat ed vegetable o0ilslOinulin, |actose,

gl ucose, magnesi um alum niumsilicate, pol oxaner,

pol ycar bophils, pol yethyl ene oxide,
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vinyl acetate acryl ates, al gi nates auch
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genétel kiMehiedge of ds€ akifled peksort. he present invention is

meant to include any conpound derived fromthe
nment i oned conpounds as basic system for exanple by
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comb@aatiops loy thease @dlyMNers. Mnepgvova listioges antzlln‘#errq,dd to be of
._acetate 0 ations of thes above
it HipreSlas e s EesrSes fiarafar wiRrd Ha samples
character, the skilled person is famliar with further
exanples. As a matter of course al so other additives,
Asexmiafieeat sqursearalsaeother addhines o@iouaentsad:annieemttech nological

U|t bIe p naceut for Iatlon na resent
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aggloneratlon I nhibitors, pore forners,

caling iagente reatosNerakon Jnh'b‘@(ﬁngor@gf@ﬁﬂersa@ﬁﬂ -agfiesgtaganti-
tacflhocrll AYRSRenAl SHBAL HERO%: RBLCCRY 8 3P ks

vatrves Zers agent's

pré@&@ﬁtme [ slastizers ndiegnas|tweetting @agients, gwagtricss, mbuatefgran@
gents, stabilizers, solubilizers, antioxidant
tor\qq:lm z@gepts %]eéquggqﬁg stailipense Sokphilizers, ant|OX|dants fillers,

pug%@{tg%ﬁﬁ%é%ﬁé' Yh@sﬁeé&ﬁ’érﬁ%d’euﬁeélyéﬁéép@olé datifg Sgents

e.g. present In r to pronot manuf act ur e,
areegp pessanbiin otder to @mneateaHneena:mafbotureMmpMSsiblﬂ By,
apBéa a%E:gtand/or tgstréegf tﬁg r;])\r/eepnatrgp nalOt%%g IcE)In\\//eenstlona?ng|t|ves known
in the art can also be included. The above listing is not intended to be of

limitative character, the skilled person is familiar with further examples.

The core material which may be spherical, has preferably an average diameter
of 0.1-5 mm, more preferably 0.2-2 mm and most preferably 0.4-1.5 mm.
Actually, the core to be coated may be in any suitable form such as crystals,
microparticulates, beads, tablets, capsules, pills, pellets, granules, or fine

granules.



in the art can also be included. The above listing is
not intended to be of limtative character, the
wa keosloedsperson is famliar with further exanpP@FEPIB058302
core material which may be spherical, has preferably
an average di aneter of 0.1*6 nm nore preferably
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or gan have e layenedeatiugtire or@nysther nwuldwgp snoyovayethese skidad in
theag,rtpomler | ayering on spherules (nonpareils). The
core which is free of active substance can be
honogeneous or can have a | ayered structure or any
ot her bui| d- known by those skilled in the art. b)
b) opt PBEGNA] m'%n%émo Jyidacyeasialayehy | ayer To coat
the core material before the application of the
further layer(s) with an insulating / nobility
Todxaat tescorg rhateeial befoeel thmapphmitlenosﬁdhemjrmer layer(s) with an
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decrease the nobility of the pH nodifier and
I)Tmrmtcreﬂser me@uaiabllltyrm‘ the finisbad qohepp:eiuabmeftereal and t he
aye ir I er e cra Lf the first
Il)fl'gdg reacs%ntkwglrﬂgbr fiéelpﬁ/ b’g%&tergﬁ@ S between

the/\Bitl hoGiREUAhE tHOIOY ORISR lapét @rrala |gyrerﬂl) aésiti@cran?nf tAe first layer

partially o totally synthetic polyner selected from
CO'ﬂﬂﬂ@SaEWagﬂeﬁSrl oses and derlvatlves t hereof such as

I I
EXE R Tet! WEES ol UM s JufiaiRoRMh 2 patialy or
tothdemM@tl‘@p@flym|seLdo¢?écEfror’rht}héralkw aielﬂylbses and derivatives

]yl cel | ul oses and derjvatives thereof such as the
the,qeg YR ppindes|poses, hydroxyalkyl celluloses and derivatives

thereof such as hydroxyethyl celluloses, hydroxypropyl celluloses, hydroxyalkyl
alkylcelluloses and derivatives thereof such as the hydroxypropylmethyl
celluloses, carboxyalkylcelluloses such as carboxymethylcelluloses,
polyvinylpyrrolidones, copolymers of N-vinylpyrrolidone and vinyl acetate or
combinations of said polymers and derivatives and mixtures thereof. Gum
arabic or a hydroxyalkyl alkylcellulose such as hydroxypropyl methylcellulose is
preferably used. If desired, the coating with the water-soluble, pharmaceutically
acceptable polymer may be carried out with the addition of excipients,
preferably one or more suitable plasticizers, one or more separating agents

and/or one or more pigments.



cel l ul oses, carboxyal kylcel | u loses such as

carboxynethyl cel | u |oses, polyvinylpyrrolidones,
waomsloyayer s of N-vinyl pyrrolidone and vinyl ace¢BEB2007/058302

conbi nati ons of said polyners and derivatives and

m xtures thereof. Gum arablZ or a hydroxyalkyl
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trléﬂﬁ@m?dlammﬂtmﬂiyemﬂeneglgcd)lb (an:tvmstandmrbnt sheldauldr, weights of
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ceri m-ner al
mtralte;cﬂuelt)dtrlepﬁajl icitrate cdibaiyt phrapster oﬁlbutyb Bebaeaiebd ety phthalate,

argaliy oypaetSirionk Elraf tenuCiral, b i oipaads! types
at &irdHt SRYLENEr WKARY of PEGLCEAY BHdpiRénegYclll Paictfarly

thereof. Preferred plasticizers which fay be used are
prefered lase trtethydruﬂgshtychfrbu@d citeatet pd)lyeﬁhlylmmglycolst (edttgpes at

cet Itr|e Itr hthal te di butyl
oirBEgi ablellay et PGS, 8h bRl pORL hal ot o
tributyl citrate, triethyl C|trate pol yet hyl ene
glycols (all types at different nol ecul ar wei gths of
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thyl citrate, tributyl citrate,
mo"i]\os 4¢1§I'enegl ycols (all types at different nol ecul ar

wei ghts of PEGs), and propylene glycol. Exenplarily
nmenti oned separating agents are talc, silicic acid and
Exgimpias of PIgmshbs Ve lnATe. esg@a@ﬂvwew 37 HiRaHS dipeies, e
[
oxﬁégﬁ”@h@h syaH %fggﬂn% 6{) ei 'ﬁﬁ'ﬁkﬁb?% gsdsg@g ‘t%gasck,
plgnmeglmrvhltd)lp@hent yellow, sunset yeIIow sunset yellow lake, quinoline

yellow lake and the like.

Other additives, excipients, carriers, technological adjuvants, if desired, may be

present.

The application quantity of the optional (first) insulating layer based on the
specific surface area of the starting core is for case l): in the range from 0.05 to
5.0 mg/cm?, preferably 0.1 to 3.0 mg/cm?, more preferably 0.15 to 2.5 mg/cm?,
particularly 0.2 to 2.0 mg/cm? and more particularly 0.2 to 1.5 mg/cm?, for case
I1): in the range from 0.1 to 30.0 mg/cm?, preferably 0.2 to 20 mg/cm?, more
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yel l ow | ake, quinoline vyellow|lake and the |ike.
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adjuvants, if desired, may be present. The

application quantity of thel®ptional (first)

i_ns ased . on h speci fic §urface area
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1t9199mE_em®- 0 ng/cn2, preferably 0.1 to 3.0 ng/cnt,

nore preferably 0.15 to 2.5 rTg/ch, particularly 0.2

to 2.0 ng/cn2 and nore particularly 0.2 to 1.5 ng/cng,

a{j [1): in the range fromO0.1 to 30.0 ng/cnk,

preF'ESr BY$ 0.2 to 20 ng/cnR, nore WO 2008/ 022932

PCT/ EP2007/ 058302 13 preferably 0.5 to 15 ng/cng,

particularly 0.7 to 12 ng/cnR2 and nore particularly 1
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i nsol ubl’'e pol ynmer may be used. The term
thatiee eemiposod ialse sofebiliyeinuvater whighds betew Ot hegémhpbroed
has a solubility in water which is below 0.1 ng/m at
rp%%rﬁ] rFerrperat ure. Preferably the water-insol uble
pol ymer contained in the first layer is selected from
t he oup consisting of an acrylic and/or nethacrylic
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and {o vi nyl acetate and derivates and

as trimethyl monlum groups, alkylcelluloses such as ethylcelluloses,

methylcelluloses, cellulose acetate, and polyvinyl acetate and derivates and

mixtures thereof.

Preferably, the water-insoluble polymer may comprise polymers or coplymers of
acrylic acid, methyl acrylate, ethyl acrylate, methacrylic acid, methyl
methacrylate, ethyl methacrylate and the like which may contain quaternary
ammonium groups such as ammonio (meth)acrylate copolymers. Preferred
examples are copolymers of ethyl acrylate, methyl methacrylate and
trimethylammonioethyl methacrylate chloride. Such an acrylic polymer is
available under the name Eudragit® RS which is a water-insoluble copolymer
(poly(ethyl acrylate, methyl methacrylate, trimethylammonioethyl methacrylate
chloride) 1:2:0.1, manufactured by Rhém Pharma, Germany) e.g. in form of



m xtures thereof. Preferably, the water-insol uble

pol ynmer may conprise polyners or coplynmers of acrylic
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interactions for the release of the active substance.
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Also preferably used are, for example, poly(ethyl acrylate, methyl methacrylate)
2:1 (Eudragit® NE) e. g. in form of aqueous-based polymeric dispersions thereof,
for example Eudragit® NE 30D, Kollicoat® EMM 30D; and ethylcelluloses e. g. in
form of organic-based polymeric solutions or aqueous-based polymeric
dispersions thereof, for example, ethylcellulose N10, N20 or N45, Aquacoate®
ECD, and Surelease®.

Furthermore preferably mentioned are cellulose acetate e. g. in form of organic-
based polymeric solutions thereof and/or polyvinyl acetate e. g. in form of
aqueous-based polymeric dispersions thereof, for example Kollicoat® SR 30D.
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amoni um ions of the first |ayer take place. The
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ani on species and the ratio of anions/cations present.
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fractionated coconut oil, glycerine, glycerine triacetate (triacetin), tributyl citrate,
triethyl citrate, polyethylenen glycols (all types at different molecular weights of

PEGs), and propylene glycol.

Therefore, the first layer may be obtained using organic-based polymeric
solutions or aqueous-based polymeric solutions or dispersions to be sprayed
onto the starter core, which preferably contain or consist of one or more water-
insoluble polymer as above-described and preferably excipients, e. g. with or
without plasticizer(s), with or without anti-tacking agent(s), with or without pore-

former(s) and/or solvent(s) and/or vehicle(s).
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aSENEae TECEOCHABT CODD DOREE-A0-Negis, vAkexPUs e like
m neral oil, poloxamer, polyvinyl alcohol,
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pofpRaftery T AL ehs o YLOf RBTESE Ry SRR) Bielt noytBelylene
haamnleelcﬁasmrcdilabnlyoxyethylene fatty acid ester, polyoxyethylene glycol,
polyoxyethylene sorbitan fatty acid ester, alkylbenzene sulfonate, sulfosuccinate
ester salts, hydroxypropylcellulose, ammonium lauryl sulfate, and other alkyl
sulfate salts, sodium laureth sulfate, cetyl trimethylammonium bromide (CTAB),
hexadecyl trimethyl ammonium bromide, and other alkyltrimethylammonium
salts, cetyl pyridinium chloride, polyethoxylated tallow amine (POEA)
benzalkonium chloride, dodecyl betaine, dodecyl dimethylamine oxide,
cocamidopropyl betaine, coco ampho glycinate, alkyl polyglucosides, including
octyl glucoside and decyl maltoside, cetyl alcohol, oleyl alcohol and cocamide

or mixtures thereof.



triglycerides, nyristic acid, palmtic acid,
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2008/ 02 2, RCT/ EP2007/ 058302 17 The application
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amount of the first layer is in the range fromO to
10% by weight, preferably fromO0.5 to 5.0% by wei ght,
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dimethyl phthalate, glycerine triacetate (triacetin), tributyl citrate, triethyl citrate,
polyethylenen glycols in an amount 10 to 30 % (w/w, based on the dry
polymer/polymer-mixture matter of the layer) and an anti-tacking agent, anti-
sticking agent or glidant from the group consisting of glycerol monostearate, talc
or polyethylene glycol in an amount of 0 to 20 % (w/w, based on the dry

polymer/polymer-mixture matter of the layer).

It is also possible to control the release of the active substance based on the
quantity of the applied layer. For example if the application amount is increased,
the retardation effect will be increased. However, increased layer thickness is
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first layer based on the specific surface area of the
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pur poses of this

The pharmaceuticals used within the meaning of the invention are intended for
oral administration in the human or animal body in order to cure, alleviate,
prevent or detect diseases, injuries, body damage or pathological conditions; to
allow the nature, condition or functions of the body or mental conditions to be
discerned; to replace active principles or body fluids generated by the human or
animal body; to combat, eliminate or render harmless pathogens, parasites or
substances foreign to the body; or to influence the nature, condition or functions
of the body, mental conditions or any kind of disorders.

According to the present invention the active substance is not limited, there can
be used all active principles that have a pH-dependent solubility.
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pH 7.0 0.399g 2.884 g 100 ml
pH 7.8 0.097 g 3.396 g 100 ml

Scientific Tables Geigy, Volume Hematology and Human Genetics pg 60 ff, 8"
edition, Basle, 1979, 4™ reprint 1985

The pharmaceutically active substance to be contained in the second layer
includes any medicament which can be administered by oral route. Without
being limitative the following illustrative examples are given: agents affecting
digestive organs, agents for liver diseases, agents against sexual disorders,
analgesics, antiallergics, antiarrhythmics, antibiotics, antipyretics, analgesics

and anti-inflammatory agents, antidiabetics, antihistamines, antidotes,




a pH low enough. If the pHin the stomach is el evated
(this may be the result of normal physiol ogi cal

wo asisabiob2z ty, illness or co-nedication with  PCI/EP2007/058302
pharmaceutical conpositions that raise the gastric
pH), the active substance r&y not dissolve totally.
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Preferred active substances are for example ethyl 3-[(2-{[4-

(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-methyl-1H-
benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate (WO 98/37075),
Lefradafiban ((3S,5S)-5-[[4'-(N-methoxycarbonylamidino)4-biphenylyl]-
oxymethyl]-3-[(methoxycarbonyl)methyl]-2-pyrrolidinone; EP 0 483 667), (R)-2-
[4-(N-phenylcarbonylamidino)-phenylaminomethyl]-1-methyl-5-[1-(n-propyl-
oxycarbonyl-methylamino)-1-(pyrrolidinocarbonyl)-ethyl]-benzimidazole (WO
01/47896), Telmisartan, DTTX 30 SE, Terbogrel, Bromhexine, Amelubant (4-
((3-((4-(1-(4-hydroxyphenyl)-1-methylethyl)phenoxy)methyl)-
benzyl)oxy)benzenecarboximid-amid-N-ethylcarboxylate; WO 96/02497),
Flibanserin (1-[2-(4-(3-trifluoromethyl-phenyl)piperazin-1-yl)ethyl]-2,3-dihydro-
1H-benzimidazol-2-one; EP-A-526434;), 4-(4-(2-pyrrolylcarbonyl)-1-piperazinyl)-
3-trifluoromethyl-benzoylguanidine (WO 00/17176), Pimobendane optionally in
form the free base or acid,or in form of one of the pharmacologically acceptable
acid addition salts (such as the hydrochlorides, hydrobromides, mesylates,
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ant agoni sts and ACE inhibitors, agents for the

treatnent of CNS disorders,21 affective disorders,

d [
SUBRalta I, e aes) A Al i frace e dhdraies andlor

Soﬁgﬁﬁphgﬁﬁﬁpeutlcs chol i nergi cs, corti cost er oi ds
(1rnternal), dermatics, diuretics, enzynme inhibitors,

enzyme pr epar at i ons and transport proteins,
rlLatrics

e B te ABRU BN g Besenh FERFE e athive ingregientis
fnbl@vag@m 'diﬁ/oﬁ@ﬂi)rﬁtri 168, the Iffded @aéeome pﬁaﬁrhéwr@gueaw a6cdptable

anest heti cs id-1owerin s, nuscle rel axants,
acigadditéait %a”Sp@ﬂCHOhQWdﬁrtﬁ”Ndiﬂ mag bl eidiatesangier salvates
d Iators psychophar maceuti cal s, psychotropic
ﬂ1r§ . :
nt respiratory stimulants, sex hornones and
the|r |nh|b|tors spasnol ytics, synpathol ytics,
npat hom metics, tonics and alternatives, vitan ns,

Tho 59bple BH18aseBIRia RNTE BNHEaN ST EAMbE ised doriene
tre!airﬁ@nt cg ﬁ%@@rguséﬁééé’. errRMREKAN6A Bf HoBnb&fin FIAMLRide al

an\Immdloatyxrtsrtberqdf,amelfmabm indhenrebyrhenpdferaticats sufferimet from

Ce’#"%ie{%]’ ’B‘ﬁ?‘?rﬁeb@/ i @BHIosIEF I FferRdYe fisgplesnieS-

de&ﬁé@s%@/l%@%g de??éésﬁ@éﬂs@%r childhood depression, dysthymia,
((3S,5 N- net hoxycar bonyl am di no) 4- bi'phenyl yl

sedsonal affectlve disorder, dysthymic disorder and minor depressive disorder;
blpOT%';E rﬁg%s)(s% |g’§/z(t£5§)c)f>2/§aanrlc§)8 % e WI 0|] w%hglytrarg%lrbgﬁo olge
agb.ﬂapwbrafwmwélﬁana@nybmrdc Aorddre Bpeafit pREBiahYInplé-pbhh),

SO%QW@?[% c?aiﬁr}xljﬁrtmma%qlerirQ%ﬂslsmer@nrﬁmlérv@@wﬁ%(@w)
po%tEttr)gq}ﬁ gf?é% 8@%&% egéutézs,sf’%%ldlsoo%gﬂ ?;%%Pé?lzem;nmle%y

gre Xl ne

disotcder(dri drixi¢ty- mydiﬁexmotr@thehl)nséswebiﬁw) sleep and sexual
) benzenecar boxi

. et hyl ) phenoxy) et hyl benzy
dlsmq%gﬁ&g l-Npggﬁwal @@lpgfd@r %U@épm@m disorder, sexual
n
ar@gagﬁﬁ pélrp% ?.hﬁc fs;/)l(f?e Eéﬁ&gfamlk%dderrg like dyspareunia,
vaginln;tmzs modaaitd!| s%xoalepaﬁléhs@rﬁérﬁé@ﬂual,dysfunction due to a general

rroly abon 1),-1-pi pergzjnyl) -

mesidal cpBbB B R R gt s BIA sty prepensirual
d|38kd6?§¢iﬂéi‘iﬂ@rn@ﬁ§ﬂr@él%wsbhbﬂa prehfBrishe al SRIromeearRy

acid,or in formof one of the pharnmacol ogically
premerewtmldwpwmdladwaﬂ myoiaaslsS s¢hizepnrasia (mcludlng the
dlso¥garn(|)£ehé R/rp'edﬁw caqgfjorm b{y%m eesparano?’/o] t%g,sfhe undifferentiated
type, the residual type of schizophrenia, schizoaffective disorder,
schizophreniform disorder, delusional disorder, brief psychotic disorder, shared
psychotic disorder, psychotic disorder due to a general medical condition,
substance-induced psychotic disorder, and psychotic disorder not otherwise
specified), personality disorders, mental organic disorders, mental disorders in

childhood, aggressiveness, age associated memory impairment, for



WD 2008/ 022932 PCT/ EP2007/ 058302 21 sul phates and

phosphat es) and/or optionally in formof the hydrates
wapasor293s0l vates thereof. In a nore preferredpCI/EP2007/058302

enbodi nent of the present invention the active

ingredient is flibanserin,2dptionally in formthe

neyiaTRRBIO s dhe T RHar "55%'2{8?'85?34'6:”903 & PRy dsgepRgitive diseases
as m@’lra’%t @e‘reBFéﬁ“lstha%%é{ & %rloﬂi%‘i&’lgﬁg (e JNeph&H eﬂgbé‘%y?aemla

rel ease system containing f nseri-n can
hypora, aneda,rain todurdaf br@ireneddmeeawgtrowhdaienaluatmrosus
i banseri wn. i ndi cat

HuBHndtopRBREAIL AT EES et by ARl igh Gt Rt brain

presdlife (dIegatbs Mtractanial pﬂes@,@fééoiééhééfrﬁkﬁéﬂdj haémaahagid stroke
particular in affective disorders &%mdepres& on

(strakied glelparcedeliekisshaemdn d@mr@@stop@ﬁge heefr @igbeiit,
po@%é%%?}rﬂlaﬁlgﬁﬁnﬁ‘%%hgm eaggw)\égdlgés@%acgr ’rperg%ﬁpog #ﬂlc‘fkemng of

thedheart frist)e) amadaticingufficieney (weakress dfthevhert enuscle);
wi t hout agor aphobia, agoraphobia w thout history of

an%’iﬁxﬁ:n@w@ﬁ' digel. bﬁ'ﬁﬂ,ﬂf?ﬁ'r@g/ BWEINRlYPSiqfanerea pegyosa and the
restR& Sy@@%@bﬁoﬁ%hé}v I%g?; ﬁ’iéﬁtl?@%%ﬂ‘ﬁrl-)l%pera tivity Disorder

obse e-conpul' s
(AI§HDE)$mcU| ADHIEpredaminenttyt casbingidsgpel, e@&DH@bpredamuzamtly

ned5olfs fiagy ang /SO RCGRHIAIY tineribednpuIgye Bipt) Soesiy
(inbY BRSGaKE boBES), HpBHALl Hdemie B5Usty, AR AR SRUAS!

sex arousal disorder, orgasm ¢ di'sorder, sexua .
hyperiohysta adiersity) hyeonigsperenesity, hymzigyrmctaiu&ny, hypothalamlc

t g in_di | f d

0P85 Syirmio RAY Rhalfl AR sl STRPE ey eea T ol intfEry

ob&SIKU Al pdyehatt bbesity and eBRial sbEity), dirfRbd Ricentih&sce (incl.
prenmenstrual dysphori a, prenenstrual syndrone and

ov?ﬁasmetad@sr SYNORS iUEIEN o LIRS url@@%n@@wtmence stress urinary
ncBAAGRRITRREA AR HEbAGARS) SSREIRNN fRE. h¥BfopatE pain
ca e t

on| C par an0| ’ty e

diab@dcfnbarmthﬁtmt hieysestic ridigaligéss (R ), daypa tafinel syndrome
schi zophreni a schlzoaffectlve di sorder
(CTehiH dPﬁLEﬁP?@VnP@@%tQFrUW RPN FONHEX r%ﬁ'%'@ﬁ'd@m synqreme

(PRI T818be SHAE AL HREERYS PUEHEI, srce
intervention (e.g. post-operative analgesms) diabetic vasculopathy, capillary
resistance or diabetic symptoms associated with insulitis, pain associated with
angina, pain associated with menstruation, pain associated with cancer, dental
pain, headache, migraine, trigeminal neuralgia, temporomandibular joint
syndrome, myofascial pain muscular injury, fibromyalgia syndrome, bone and
joint pain (osteoarthritis), rheumatoid arthritis, rheumatoid arthritis and edema
resulting from trauma associated with burns, sprains or fracture bone pain due
to osteoarthritis, osteoporosis, bone metastases or unknown reasons, gout,
fibrositis, myofascial pain, thoracic outlet syndromes, upper back pain or lower
back pain (wherein the back pain results from systematic, regional, or primary

spine disease (radiculopathy), pelvic pain, cardiac chest pain, non-cardiac chest
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di sorder not otherw se specified), personality
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The dosage forms are administered to the patient 1, 2, 3, or 4 times daily. It is
preferred that the formulations of the invention are administered either three or
fewer times, more preferably once or twice daily consecutively over a period of

time.

Preferably, the dose is administered to a patient in the morning and the evening,

more preferably once in the morning (25 or 50 mg of flibanserin) and once in the



pai n, headache, mgraine, trigem nal neural gia,

t enpor omandi bul ar joint syndrone, nyofascial pain
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joint pain (osteoarthritis), rheumatoid arthritis,

rheumatoid arthritis and ed®m resulting fromtraum
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at fhgroringm dagecor dance with the type of medication.
Fli banserin is preferably present in a
pharmaceutically effective amount (0.01 ng to 200 ng,
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undenstochidh the present |nvent|on shaII mean any known suitable auxiliary
compound which may be used in pharmaceuticals in order to provide one or
more functionalities to the controlled release system according to the present

invention.

For example suitable binders may be those as described in connection with the
core material. Preferably used are cellulose and derivatives thereof such as
hydroxypropy! celluloses (e.g. Klucel EF), hydroxypropylmethyl celluloses,
methylcelluloses, hydroxyethyl celluloses, carboxymethylcelluloses, cellulose
acetate phthalate, polyvinylpyrrolidone (PVP), copolymers of N-vinylpyrrolidone,
gelatin, shellac, hydroxypropyl methylcellulose phthalate, for example HP 55° or



the existing literature on the conponents can be
consulted in order to arrive at the opti num dose. The
woloss/oemsge applicable per day is between 0.1 pOr/A#Bid07/058302
preferably between 1.0 to 300, nore preferably between
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éent 1. 2 3 or 4 tines daily., It is .preferr
HAR0, Boheerseanst crdets OFarrvi ot prehedivid aci Frdthe
esRATHEE6C bR Eofibitfions b 8 poll/ @8R stiéHTBS polPhéthacrylates,
prefera%ly once or tw ce d%ﬁ)yilconsecuqngvgl ﬁver 'X
staperdsoanadterivatives tPersiofragays, \img adetsde ios caoirdtionsraddhese

R A T R
ceﬁdIbé@ﬁﬁ@éﬂm%m@@opﬂ%}ﬂﬁyﬁ@@o\‘\@ AROBhP2232e.
PCT/ EP2007/ 058302 24 ‘evening (25 or 50 ng of

flibanserin), nost preferably once in the evening only
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arg@IVeldj uvant s" as understood in the present invention
shall nean any known suitable auxiliary

- preservatives, preferably antimicrobial preservatives such as
benzalkonium chloride, benzoic acid, methyl parahydroxybenzoate, propyl
parahydroxybenzoate, sodium benzoate, and sorbic acid;

- sweetening agents such as acesulfame potassium, alitame, aspartame,
compressible sugar, confectioner’s sugar, dextrose, erythritol, fructose, glycerin,
inulin, isomalt, lactitol, liquid glucose, maltitol, maltose, mannitol, neospheridin
dihydrochalcone, polydextrose, saccharin, saccharin sodium, sodium cyclamate,
sorbitol, sucralose, sucrose, thaumatin, trehalose, xylitol;

and



conmpound whi ch may be used in pharmaceuticals in order
to provide one or nore functionalities to the
wa ewusnedobed rel ease system according to the prePSERP2007/058302
i nvention. For exanple suitable binders may be those
as described in connection2@th the core material.
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I ncor porate various ot her conventional additives, .
phqueetralsmrmwlph@hesdlcaicewhrwnngalcum ablq)w}rm’ae,smegne&am
di luents, | ubricants nts, agents to
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- preservatives, preferably antim crobial
xylgpbggytbgpil,\f@ agig@sid, glyceryl palmitostearate, tablettose,

hydrogenated vegetable oils, isomalt, kaolin, lactitol, triglycerides, particularly
medium-chain triglycerides, polymethacrylate, and simethicone as well as

derivatives or mixtures thereof.

It is a matter of course that an additive may have more than one functionality so
that they may be categorized among more than one type of additive. For
example corn starch or pregelatinized starch may impart several functions at
the same time such as swelling polymer, filler, glidant, and the like. However,
the skilled person knows the several functions and is able to select the additive
according to the intended use thereof. The selection of additives depends from
a variety of factors such as the active substance used, the desired application
field, dose form and the like. Such requirements are known by the skilled



benzal koni um chl ori de, benzoic acid, nethyl
par ahydr oxybenzoate, propyl parahydroxybenzoate,
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erythritol, fructose, glycerin, inulin, isomlt,
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Tng S ur . Bl e 0L PO nsb L RE IR & s art e
sp&&fi®eiidhcs arEOOEHeWRNgtDre ¢Lin thedapgaMdntlorgsv@t s Befg/cm?,
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The third layer which may be a controlled release outer coating layer comprises
or consists of one or more polymers having anionic or no ionic groups. This
polymer is not limited according to the present invention. Any type of
pharmaceutically acceptable polymer having anionic or no ionic groups may be
used.

The polymer having anionic or no ionic groups contained in the third layer may
be selected from polymers and/or copolymers comprising acrylic and/or
methacrylic acids or derivatives thereof (having no cationic groups such as

quaternary ammonium groups, particularly no trimethylammonium-ethyl groups),



hydr ogenat ed vegetable oils, isomalt, kaolin,
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containing active substance. Said i nsul ating | ayer may

be provided additionally or alternatively to the
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solutions or aqueous-based polymeric dispersions thereof; hydroxypropyl
methylcellulose phthalate, for example organic-based polymeric solutions or
aqueous-based polymeric dispersions thereof; cellulose acetate trimellitate, for
example organic-based polymeric solutions thereof; hydroxypropyl
methylcellulose phthalate, for example HP 55° or HP 50%, cellulose acetate
phthalate, for example organic-based polymeric solutions or aqueous-based
polymeric dispersions thereof such as Aquacoat® CPD; polyvinyl acetate
phthalate, for example aqueous-based polymeric dispersions thereof such as
Sureteric® and shellac, for example organic-based polymeric solutions or

aqueous-based polymeric dispersions thereof.
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Preferably one or more pore formers are present in the third layer. Possible
pore formers are methylcellulose, hydroxypropyl methylcelluloses (e.g.
hypromellose ES5), hydroxypropyl cellulose, hydroxyethyl cellulose, Eudragit® E
(Poly(butyl methacrylate, (2-dimethylaminoethyl) methacrylate, methyl
methacrylate) 1:2:1), alginic acid and salts thereof including calcium, potassium,
propylene glycol, and sodium alginate, gelatin, povidone (e.g. Kollidon 17), and

polyvinyl alcohol.
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organi c- based pol yneric solutions or agueous-based
w@odognerBr di spersions thereof; hydroxypropyl PCTI/EP2007/058302

met hyl cel | ul ose phthal ate, for exanple organic-based

pol ymeric solutions or aquibus-based pol yneric

sions thereof: cellu etatetrlmelllta
Oty ASdiueRay Boisaci s BRasiuBE FoRg, pala e enentcakiig
agbh@! ﬁlﬂfrs amiadnrexikeropyl methyl cel | ul ose phthal ate, for
exanpl e HP 55?r) or HP 50(r), cellul ose acetate

pht hal at e for exanpl e organic-based pol yneric

in § Rt PO hodBRB BRiBER R BTN it Sl tnprises =
po@hiéh%e@éc@ed frem Lg c@m%ﬂhgwmﬁagxfﬂ NEEéthfy‘/IceIIquse (N10,
di spersions thereof such as ureteric(r) and shell ac,

N20cr Ne‘i@)riﬁl"bCQﬂt ENMN 308k dolyaleymegrylic aeifuethylesndate) 1:1

(EGER0S NS P R PRI oS5 bAV e FRE R gt methy

methadrelatd) 11 (Etfagited 406); pelmetrsergicedcad emanmyl methacrylate)
deri vatiyed thereof such as_organic-based zgﬁ%ljé/rrerl C

1 QS@W?%'FIS 'k f%\d&ffmmp&’th%@p{/{ﬂ @W?W‘lt af @ 0 mg/cm?
(cARIAKR A G AfECan ol ier SRATMET RGPS AFE e
seITe'stmfeorhltbe@d?mmbtymmsm%ﬁ/mbmy?mmlmleohg%muxyp{o(pyl ne
t t r r udragi t (r) .
eI Belbiatas MY R Aaldase RO B elr Bsgy bhvidahe (6.0
KoFIi@JoFIel 7) %rnﬁsﬁmragﬁ@ Eheolyibig Hf'é‘ﬂ%cryléfé? QQ%M@tH)lParﬂlnoethyl)

preferfed enmbodiment’ the polyner(s) present in
methacrglateyaethyl sesragyylatirit2:dain an amdiungoédo to B@ﬁ]%ﬂw/w
resen n the.first [aye For .examml.e.
vaBeL SHENS Rl PATREN nplyinet FioltltehaliBY Sl thelidten. A B[RYGzer
frobtheSHBEp c8h§f[|ﬁ?@bla)¢e@mﬁbefyl gRaee mc@ﬁ}lﬂr@tmbﬁraaé &dibutyl
resent in the third l'ayer. The | asticizers may be

phibelal: Ui spbasmic sty @w@.lageadmw Rikelpies iyerine
e BUETHERH] WS PR, By RHE 2D R aDIE 1 an

pre era iCclze gr oup

amoons 1o ttd 30 %f(mmeba/éai el thma@gbo{ymerlﬂel,ymawdturel rbaﬂteyri of
citrate, acetyltriethyl citrate, dibut pht hal a
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from the group consisting of glycerol monostearate, talc or polyethylene glycol
in an amount of 0 to 20 % (w/w, based on the dry polymer/polymer-mixture
matter of the layer).

In a further preferred embodiment of the present invention the third layer
comprises a polymer selected from the group consisting of Eudragit® NE,
ethylcellulose (N10, N20 or N45) Kollicoat® EMM 30D; poly(methacrylic acid,
ethylacrylate) 1:1 (Eudragit® L 100-55 or Eudragit® L 30D-55); poly(methacrylic
acid, methyl methacrylate) 1:1 (Eudragit® L 100); poly(methacrylic acid, methyl
methacrylate) 1:2 (Eudragit® S); and/or mixtures thereof in an amount of 0.2 to
3.0 mg/cm? (calculated as dry matter of the polymer or polymer mixture), a
plasticizer from the group consiting of acetyltributyl citrate, acetyltriethyl citrate,
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Preferably one or nore pore forners are present in the

third layer. Possible pore&3forners are
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f) pol gptiohpbfourth layert ure matter of

The optional fourth layer may preferably be an outer coating layer. Said optional
outermost layer, which may serve to reduce any increased abrasion during
packing, e. g. into capsules and/or to increase the shelf life and/or as further
diffusion barrier, comprises or consists of one or more pharmaceutically
conventional film-forming agents and optionally excipients, particularly preferred
are plasticizers and pigments.

Suitable film-forming agents to reduce increased abrasion and/or can serve as

further diffusion barrier include for example ammonium alginate, chitosan,
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talc or” polyet’hyl ene glycol I n an anbunt to 20 %
phtna,la/te ietud corate h\(arnlhly shellegnZeinpas ywedrasndeniviatigesmander

ayer). Preferably, the polyners used in the
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selected fromthe group consisting of ethylcellul ose,
hydr oxypropyl et hyl cel | ul ose pht hal ate, and
Papsiuariverneirired filen-frming egagisaas ﬁ)hyﬂf@%ypleﬂ)/' cellulose,
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poly(methacrylic acid, ethylacrylate) 1:1 (Eudragit® L 100-55 or Eudragit® L
30D-55); poly(methacrylic acid, methyl methacrylate) 1:1 (Eudragit® L 100);
poly(methacrylic acid, methyl methacrylate) 1:2 (Eudragit® S); hydroxypropyl
methylcellulose acetate succinate, for example organic-based polymeric
solutions or aqueous-based polymeric dispersions thereof; hydroxypropyl
methylcellulose phthalate, for example organic-based polymeric solutions or
aqueous-based polymeric dispersions thereof; cellulose acetate trimellitate, for
example organic-based polymeric solutions thereof; cellulose acetate phthalate,
for example organic-based polymeric solutions or aqueous-based polymeric
dispersions thereof such as Aquacoate® CPD; polyvinyl acetate phthalate, for

example aqueous-based polymeric dispersions thereof such as Sureteric® and



the starting core is in the range fromO0.1 to 15

mg/ cn2, preferably 0.2 to 12 ng/cn2, nore preferably
w028t ny/cnR, particularly 0.7 to 8.0 ng/BOREPIODT/@58302

particularly 0.8 to 5.0 ng/cnR. f) optional fourth
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derivatives thereof such as ethyl cellul oses,
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ciri. P uyb SRl s RO S By BeaYEoR b Eh e rigments used
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hypromnel | oses (hydroxypropyl nethylcellul ose),
cothitadheslx ppssipld filless hye desdritedsabovac éitherckayet additiges may be

hydr o r.opyl methyl cellul ose phthal ate, cellul ose
prec%gi,df%gsq ‘mel litate, cellul ose acetate phthal ate,

mal t odextrin, cal cium carbonate, polydextrose,
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It Igéﬁﬁlcﬁbrbh‘preﬁ%@% if t%op‘@tw{f@ﬂ@ l@¥etis orpidiegriatihe gagtrolled
o BREIBE Ay BGI0 s, AT VBRI oy 8L 0 A0

rel@sse syétgnmmaerm}eatmea Mm@ cytnpeib o Yhig ifoyrth %tybeeérmﬂype@f non-
anhydri de) rﬁ) yvinyl acetate phthalate, triethyl
fur&t'PP%lt@at‘OQﬁ CAP® '”@H@‘Pq’ ae anzqgrﬁsmgé)rq@chv%gayer ora

furflBbh¥ddatiRg idedse M yers hR&IRe as a diffusion barrier. The term
"non-functional” in the present context means having no substantial effect on
release properties of the controlled release system, and the coating serves
another useful purpose. For example, such a coating can impart a distinctive
appearance to the dosage form, provide protection against attrition during
packaging and transportation, improve ease of swallowing, and/or have other
benefits. A non-functional coating should be applied in an amount sufficient to
provide complete coverage of the controlled release system. Typically an
amount of about 1% to about 10%, more typically an amount of about 2% to

about 5%, by weight of the controlled release system as a whole, is suitable.
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partly comercially available in formof organic-based
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sol utions or dlsperS|ons The expressions "organic-
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S) oand/oronmlnunesdhpreg]maa amkbum of 0L3 EIE 5may/doe (calculated as dry
matter of the polymer or polymer mixture). Additionally the fourth layer
comprises a plasticizer from the group consisting of acetyltributyl citrate,
acetyltriethyl citrate, dibutyl phthalate, dibutyl sebacate, diethyl phthalate,
dimethyl phthalate, glycerine triacetate (triacetin), tributyl citrate, triethyl citrate,
polyethylenen glycols in an amount 10 to 30 % (w/w, based on the dry
polymer/polymer-mixture matter of the layer) and optionally an anti-tacking
agent, anti-sticking agent or glidant from the group consisting of glycerol
monostearate, talc or polyethylene glycol in an amount of 0 to 20 % (w/w, based

on the dry polymer/polymer-mixture matter of the layer).
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Iayer omprises a polymer is selected from the group consisting of
ethylcellulose, hydroxypropyl methylcellulose phthalate, and poly(methacrylic
acid, ethylacrylate) 1:1 (Eudragit® L 100-55 or Eudragit® L 30D-55); and/or
mixtures thereof, more preferably selected from the group consisting of
hydroxypropyl methylcellulose phthalate, and poly(methacrylic acid,
ethylacrylate) 1:1 (Eudragit® L 100-55 or Eudragit® L 30D-55); and/or mixtures
thereof and most preferably the polymer is poly(methacrylic acid, ethylacrylate)

1:1 (Eudragit® L 100-55 or Eudragit® L 30D-55).
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__Where the fourth layer,is intended as an additional

in @efrange ¢ivbArlr 10e20 MEiCMayer conprises a pol ymer
sel ected fromthe group consisting of Eudragit(r) NE,
et hyl cel l ul ose (N10, N20 or MN45), Kollicoat(r) EWMM

- 30Dth|r@dbyémet hacrylic acid, ethylacrylate) 1:1

, Eudr b L. 100-55 gr Eudragit(r) L 30D-55);

In §Ir§(‘ o5z Pyl focTamac eyl net hacryl ate) 1:1
( Eudr agi t(r) L 100); poly(nethacrylic acid, nethyl
nmet hacrylate) 1:2 (Eudragit(r) S); and/or mxtures

- theoptiﬁneilrfota'th hayeant of 1.0 to 5.0 ng/cnR (cal cul at ed

er oiq @I ymer or polymer m xture), a

. d
In %‘%rr@%é%rfr seﬁ0 om t he

According to a more preferred embodiment, the controlled release system of the
present invention is characterized in that the application quantities for the layers
present, based on the specific surface area of the starting core, are as follows:

- optional (first) insulating layer:

in the range from 0.1 mg/cm?, to 3.0 mg/cm?;

- first layer:



group consisting of nethylcellul ose, hydroxypropyl
nmet hyl cel 1 ul oses, hydroxypropyl cell ul ose,
whyesoxyet hyl cell ul ose, povidone (e.g. Kol li deor/EF3007/058302
and Eudragit(r) E (Poly(butyl nethacrylate,
(2-di et hyl am noet hyl ) net h&€ryl ate, nethyl
. methacryl ate) :122'1 i n,an anmount of 30 to 300 % (W w,
In @35@89%ﬁr%§-%&&/ B%Q/WFBH pol ymer-mi xture matter of
the layer), a plasticizer fromthe group consiting of
acetyltributyl citrate, acetyltriethyl citrate,
- di bs¢gandplayeel at e, di butyl sebacate, diethyl
. pht hal ate, di hyl  pht hal ate, glycerine triacetate
n %prriagg%&riom?tgﬁh ')ég@)”l' 'citrate, triethyl citrate,
pol yet hyl enen glycols in an anount 10 to 30 % (ww,
based on the dry pol ymer/polynmer-m xture matter of the
- | aythird layier: optionally an anti-tacking agent,

n @vende 15 02 B ardleforid car oo, 1ol or

pol yet hyl ene glycol in an anobunt of O to 20 % (W w,

based on the dry pol ymer/pol yner-nmi xture matter of the

- | ay@pYyonal @gtielaysly, "if the fourth layer is intended

in e réﬂpé%nﬁ bPZ‘Y?J 18 Jgmeon barrier, the |ayer
conprrses a polyner 1s selected fromthe group
consi sting of ethylcellul ose, hydroxypropyl
nmet hyl cel | ul ose pht hal at e ng. pol y(met hacrylic acid

ACERIIEEr 3 PUER TIOrE B BRCLATBOR TN 6 B UGHEd releaSs system

of tHedsragbhtihVertiotPR-chratact8REE P that HelaSisickhiSh 8RENtItEY Br the
preferably selected fromthe group consisting of

layleysipesgpt, daged rast thel speicifil ssstacpraraalodths stanihg core, are as

foll oly(methacrylic acid, ethylacrylate) 1:1

0 Eﬁﬁdr agit(r) L 100-55 or Eudragit(r) L 30D-55); and/or
m xtures thereof and nost preferably the polyner is
pol y( met haqr%/I_i c acid, ethylacrylate) 1:1

- (EudptiRpal (firpt)inawetingslayer:Eudr agi t (r) L 30D-55). WO

- R PQR,D 26 The application

n %%3%%8%5'%0 0t1h%-(|e¥ngé)urt’£(é %233%% JAsed on the specific
surface area of the starting core is in the range
from0.1 to 15 ng/cn2, preferably 0.2 to 12 ng/cng,

- mor BrShr@¥Erably 0.5 to 10 ng/cn?, particularly 0.7 to

- r dcularly 0.8 to 5.0 ng/cnR.

" ﬁgggﬁg{aﬁﬂgg? g)@@”@?@ﬁ éd enbodi nent, the controlled
rel ease systemof the present invention is
characterized in that the application quantities for

- {heSeaRye aver

in the range from 5 to 15 mg/cm?;

- third layer:
in the range from 0.5 to 10 mg/cm?, and

- optional fourth layer:

in the range from 0.5 to 10 mg/cm?.



present, based on the specific surface area of the

starting core, are as follows: - optional (first)

wo p@gloadoBng | ayer: in the range from 0.05 to BCDEP2007/058302
ng/cnR2; - first layer: in the range fromO0.1 to 15
rTg/ch - second layer: im&he range fromO0.1 to 20

- third layer: Jin ange from0.1 to 15
Acfiblo akuen g Sieaied bRt dantioNed réigges system
/ i
of e pon hferorr™s e PHA ) BaL LR SufieafoR ofpRttetor the
layprepraseni, hasetiamthesspelsiicaatrtace arda m thehstartirtgecore, are as
f ”aﬁpl_i cation quantities for the layers present, based
he specific surface area of the starting core, are

as follows: - optional (first) insulating layer: in

the range fromO0.1 ng/cn, to 3.0 ng/cnR; - first
- | ayeptionab(Brsbansdatiap layeT/ EP2007/ 058302 37 in the

n f&tahor AR B4 ol PR G Moo T e Ty e T i e

range fromO0.2 to 12 mg/ cn2, and - optional fourth
layer: in the range fromO0.2 to 12 ng/cnR. According
- to HsbA®nore preferred enbodiment, the controll ed

I 2present invention is
W]%%é?gggééygggﬁ%%§bﬁg§%Vhe application quantities for
the layers present, based on the specific surface
area of(}he startlng core, are as

second |

in the range from 7 to 13 mg/cm?;

- third layer:
in the range from 0.7 to 8 mg/cm?, and

- optional fourth layer:
in the range from 0.7 to 8 mg/cm?.

According to a most preferred embodiment, the controlled release system of the
present invention is characterized in that the application quantities for the layers
present, based on the specific surface area of the starting core, are as follows:

- optional (first) insulating layer:

in the range from 0.2 mg/cm?, to 1.5 mg/cm?;

- first layer:
in the range from 2 to 6 mg/cm?;

- second layer:
in the range from 8 to 12 mg/cm?;



follows: - optional (first) insulating layer: in the

range fromO0.15 ng/cnR2, to 2.5 ng/cnR; - first |ayer:
w0 poosle2osange from 1l to 10 ng/cnR; - second | BEEEP2007058302
the range from5 to 15 ng/cnR; - third layer: in the

range from0.5 to 10 ng/cnB9and - optional fourth
layer: in the range fromO0.5 to 10 ng/cn2. WD
2008/ 022932 PCT/ EP2007/ 058302 38 According to a even
m)rﬁ“r@qg{,%rred enmbodi ment, the controlled rel ease
system t he present invention is characterized in
in thleaangeéroarpﬁlatoa5mg7icr@ﬁaand ties for the |layers
present, based on the specific surface area of the
starting core, are as follows: - optional (first)

- msgbﬁéhamourgy%ryerl n the range fromO0.2 ng/cn2, to 2.0
ng/ c - first layer, in the range from1.5 to 8

in tﬁ@/r@ﬁgefrom QORI MAHG®?: in the range from7 to 13
ng/cn2; - third layer: in the range fromO0.7 to 8
ng/cn2, and - optional fourth layer: in the range

Actoriin OI<;pto7a furtierpéfeonizd dwnbodidierd, the controtied peleéee sgstem of
enbodi nent, the controlled rel ease system of

t
thepresent invaRion isharacterzedin Bat shajaprlicetian q_uggtlt(lees for the
layBRPhIERNE, YasBHHH the! S clitisurte! 448 0F the starting core, are as

follows:

- optional (first) insulating layer:

in the range from 0.05 to 30.0 mg/cm?;

- first layer:
in the range from 0.1 to 15 mg/cm?;

- second layer:
in the range from 0.1 to 20 mg/cm?;

- third layer:
in the range from 0.1 to 15 mg/cm?, and

- optional fourth layer:

in the range from 0.1 to 15 mg/cm?.
According to a more preferred embodiment, the controlled release system of the
present invention is characterized in that the application quantities for the layers

present, based on the specific surface area of the starting core, are as follows:

- optional (first) insulating layer:



present, based on the specific surface area of the

starting core, are as follows: - optional (first)

wo penslozdoBng | ayer: in the range from 0.2 ng/ cneCT/ER2007/858302
ng/cnR; - first layer: in the range from2 to 6
ng/ cn2; - second layer: iM@he range from8 to 12

g/ e WD 2008/ 022932 PCT/ EP2097/ 058302 39 - third
in {1 @pgeifrﬁ)r@ﬁ(g F‘QZ@BZ?&?&Q&EW/?’HQS ng/ cn2, and -

optional fourth layer: in the range fromO0.8 to 5
mg/ cn2. According to a further preferred enmbodi ment,
- thefitsdrayenl | ed rel ease system of the present
. lnvention i aracterized in that the application
n @ﬁiﬁpg?ﬁr@@ﬁé& m?%q)e'rs present, based on the
specific surface area of the starting core, are as

follows: - optional (first) insulating layer: in the
- rangecagndlayer:o5 to 30.0 ng/cnR; - first layer: in the
- . 0 /cn2; - second layer: in the
n {hgﬁggg%?@@ 8“} 1i80mé%nr{rgé/cnﬂ; - third layer: in the

range fromO0.1 to 15 ng/cn2, and - optional fourth
layer: in the range fromO0.1 to 15 ng/cnR. According
- to HiNYJA¥eHref erred enbodi nent, the controlled rel ease

: i2nyegtion is characterized in
n ?‘%ZIPE%E%QEQ% t&ﬂﬁ'ﬁ%@ah?ﬁ ies for the |l ayers

- optional fourth layer:

in the range from 0.2 to 12 mg/cm?.

According to a even more preferred embodiment, the controlled release system
of the present invention is characterized in that the application quantities for the
layers present, based on the specific surface area of the starting core, are as

follows:

- optional (first) insulating layer:
in the range from 0.15 mg/cm?, to 15 mg/cm?;

- first layer:

in the range from 1 to 10 mg/cm?;

- second layer:
in the range from 5 to 15 mg/cm?;

- third layer:

in the range from 0.5 to 10 mg/cm?, and

- optional fourth layer:



present, based on the specific surface area of the
starting core, are as follows: - optional (first)

wo0 penslozdoBng | ayer: WO 2008/ 022932 PCT/ EP2007/ OB8B8R2004058302
in the range fromO0.1 ng/cn2, to 20.0 ny/cnR; - first
Iayer in the range fromO0.61to 12 ng/cn?; - second

ayer: int froml to 18 ng/cn2; - third
i 8y anoe R Ao fala B 0.2t o 15 gl o2, and -

optional fourth layer: in the range fromO0.2 to 12
mg/ cn2. According to a even nore preferred enbodi nent,
Accordingio a eVérednorelma@redy@andlmﬁntxﬂhe qongroed release system

of [iuEpe itV ffor harageficed Pubahine a5uffion Bhhies for the
Iay&?@?#é‘s’eﬁt Psbath eapeeificldifpfatbalrbh B9 tOs@ItIRY GoréSare as
- optional (first) insulating |ayer: in the

followsge from 0.15 ng/cn2, to 15 ng/cn2; - first layer:
in the range from1l to 10 ng/cnR; - second layer: in
the range from5 to 15 ng/cnR; - third layer: in the

- rangptidnafirgt)Snswaflfy Pyeen, and - optional fourth
| ayer: WO 2008/ 0229§2 PCT/ EP2QO7/ 058302 41 in the

in {11gBO® fToM B.EMOETY g ZdRglom’

- first layer:
in the range from 1.5 to 8 mg/cm?;

- second layer:
in the range from 7 to 13 mg/cm?;

- third layer:

in the range from 0.7 to 8 mg/cm?, and

- optional fourth layer:
in the range from 0.7 to 8 mg/cm?.

According to a most preferred embodiment, the controlled release system of the
present invention is characterized in that the application quantities for the layers
present, based on the specific surface area of the starting core, are as follows:

- optional (first) insulating layer:
in the range from 0.2 mg/cm?, to 10 mg/cm?;

- first layer:
in the range from 2 to 6 mg/cm?;



According to a even nore preferred enbodi nent, the
controll ed rel ease system of the present invention is
w@basaciser i zed in that the application quantitPEFEPTINT058302

the |ayers present, based on the specific surface

area of the starting core, 42e as follows: - optional
flr?s[(tég 4nsu| ating layer: in the range fromaO0. 2

" ng/ 8¥PN4/8Y85 ng/cne;” - first layer: in the range

in tfh"ecfﬂhée%otn‘?ﬁo"@/rﬁ m2 - second layer: in the range
from ng/ c - third layer: in the range from

0.7 to 8 ng/cnt, and - optional fourth layer: in the
range romO 7 to 8 ng/cnR. According to a nost
pre Ha¥embodi ment, the controlled rel ease system of
in m@qangéwog@vgmg/@m%@ncphar acterized in that the
application quantities for the | ayers present, based
on the specific surface area of the starting core, are
onal (first) insulating layer: in
i the 5%@@ lfrghm%&te mg/cn2, to 10 nmg/cnR; - first

in thayrange iftont D8 roaimg@/ém&m 2 to 6 ng/cn2; WO 2008/ 022932
PCT/ EP2007/ 058302 42 - second layer: in the range

from8 to 12 ng/cn2; - third layer: in the range from
In8 gﬁa@é}f;ﬁgfﬁé&@nb@%er}t %tlb%}%l of tREhRrb P releddt {f¥fems

having the above described application quantities comprises, preferably
consists of:

- optional (first) insulating layer: 48 to 50 % (w/w) hydroxypropyl methylcellulose
(e.g. Pharmacoat 603), 48 to 50 % (w/w) talc and 0.1 to 1.5 % of anti-foaming
agent (e.g. Dimeticon 350) applied in the range from 0.2 mg/cm2 to 1.5
mg/cm?, based on the specific surface area of the starting core;

- first layer: 82 to 84 % (w/w) ethylcellulose (e.g. ethylcellulose N10) and 16 to
18 % (w/w) triethyl citrate applied in the range from 2 mg/cm? to 6 mg/cm?,
based on the specific surface area of the starting core;

- second layer: 13,5 — 15,5 % (w/w) hydroxylpropyl cellulose (e.g.Klucel EF), 72
- 75 % (w/w) active ingredient (e.g. Flibanserin) and 11 - 13 % (w/w) talc applied
in the range from 8 mg/cm? to 12 mg/cm?, based on the specific surface area of
the starting core;

- third layer: 46 — 48.5 % (w/w) ethylcellulose (e.g. ethylcellulose N10), 46 —
48.5 % (w/w) hydroxypropyl methylcellulose (e.g. hypromellose E5) and 3 —
5.5 % (w/w) triethyl citrate applied in the range from 0,8 mg/cm? to 1.5 mg/cm?,
based on the specific surface area of the starting core,



In a further preferred enbodi nent, the |layers of the
controll ed rel ease systens having the above descri bed
waep@siogast on quantities conprises, preferably PCDRB2081/658302
of: - optional (first) insulating layer: 48 to 50 %
(w'w) hydroxypropyl net hyI o8 | ul ose (e.g. Pharnacoat

- T oy By BO ab v gyt Fel0cksn: $5070h i fudaland 3 -

%'E\‘R//\X/f‘ﬂ?i@% I 'bﬁl‘BtQ applidd Fh“?%etrﬁn e FIMOEH /&ﬁr‘sﬁﬂ? ?ﬁb/&t'?l@

speci T urface area of the Starting c I r'st
baseg en thaspeaﬂesu%wvave)a ef thel stattinglaose. (e.
et hyl cel l ul ose N10) and 16 to 18 % (w w) triethyl
citrate applied in the range from2 ng/cn2 to 6
In 884reme preRasRe®Bol feri Peel Ifay@rssdﬂtﬁél@@nﬁélﬁéﬁ @Ieédéesystems
starting core; - second |ayer: 13, 15 %o (W W)
hawplrtb&;agpvgssescrd@d apRlisatios O@aﬂtlt@%pompylseszg)refera@y%
corﬁ/é’\’%t’ﬁ’)ofac“\’e ingredient (e.g. Flibanserin) and 11 - 13
WW talc applied in the range from8 ng/cn2 to 12
rrg/cer based on the speC|f| c surface area of the
tarting core; - th er:

- oRtioAl (BN InBgating layer stéh H Sa7 (N O RopPra! Tethyicsuiose
) I
(Y PhalfSBoRmEIDIA (LI GRY B8R 69, & 1 BRIRURLI83fing

atgbet (’eaggllnﬁetmmnCBﬂ))rap’dee@ in me]ra&geg‘r‘mnﬂ) 2 ntgi(sraﬁlta)m 5 he
eC|2f|c surface area of the startin _
ey PR WG s he PTG P er - 86 -
88 %(vv/vv) Eudragit(r) L 100-55, 8 - 10 % (ww talc
and 3 - 5 %(ww triethyl citrate applied in the

- firshayerf 820 84 §o fyierethyloelulagg (g, eth!y@didlose NTQ% and 16 to
cifi rfa area,.of .t startl cor 2
R bR BB by b IR hRE e & 86Bma B morom?
b288d loPl th@%preelﬂe%%efaw%tr@ér@f tHeastaRhdt éts?eabove descr i bed
appllcatlon gquantities conpri ses, preferably consi sts

- optional (first) insul atlng | ayer: 48 to 50 %

B o TP s GRS 7

- 781% i(whopattive mg@@lﬁént((e,gg thlan@rirg@md%o) 13PpWae talt applied
. the ran?efromO??mgI 5
in the range Trom 8 mg/cm” to ™2 mg/cm based on the specific surface area of

the starting core;

- second insulating layer: 100 % (w/w) hydroxypropyl methylcellulose (e.g.
hypromellose E5), applied in the range from 0.2 mg/cm? to 1.5 mg/cm?, based

on the specific surface area of the starting core,

- third layer: 86 — 88 % (w/w) Eudragit® L 100-55, 8 — 10 % (w/w) talc and 3 —
5 % (w/w) triethyl citrate applied in the range from 0,8 mg/cm? to 5.0 mg/cm?,

based on the specific surface area of the starting core.



ng/ cn2, based on the specific surface area of the
starting core; - first layer: 82 to 84 % (wWw)

wetdvgloemBi ul ose (e.g. ethylcellul ose N10) and B61/EP2001/858302
% (Ww triethyl citrate applied in the range from 2
ng/cn2 to 6 ng/cnR, based 4h the specific surface

areg of t c -sec dlaer 3,5 -
In S PR BPBire ToeupuSs Qdhe cOlf aled Teisgse Htems
nd

havma Qhe/%bgﬁ//g%"ﬁmf\%gﬁbébeab@g:‘gﬁ?g gﬂ%Pﬂﬁ?%gorﬁghg’?ﬁ%fr%‘ﬁéb@
comgjs’@rtﬁ to 12 ny/cnR, based on the specific surface

area of the starting core; - second insulating |ayer:

100 % (w w) hydroxypropyl nethylcellul ose (e.g.
- obM@ﬁanﬁ‘ﬂsk)QﬁQJIEﬁhg Ia’:yI@Ia| 489ﬂ) 50 % hﬁ/v\f)&ﬂ@i@oi}fp%‘ﬂ))ﬂ rﬁetﬁgi’cér@ose

based the specific surface area of

(eige P@aémac%t G;Qﬁ)e48 fo 5ﬂ|°/p dWMWélC argb0-1 1©81.60% Wi @nti-foaming

BP0 PR Dapetep it sl lle e BE GRS 0%

m@bnﬁ?oésed%mthmémﬁmc sma%dar@a dfhiee steting coresur f ace
area of the starting core. WO 2008/ 022932

PCT/ EP2007/ 058302 44 In a further preferred

- fiFs'{"PéggnB lo 84 lag (Jvﬁ@eét@ge&nd 8& fop! gmyc%ﬂulbéb%ﬁﬁ and 16 to

syst avi ng esc ['rcation
1@ (/W) Eietiog rqﬁratem),pllpd &t meamlnge fm‘m§| mgér.:m)zfto 6 mg/cm?,

ti,on sulatin a 48 to 50 % (w w)
A6 SRvipe HeE Tsurre & pa Pous Siaking Coshar nacont | 603)
48 to 50 % (ww) talc and 0.1 to 1.5 % of anti-foam ng
agent (e.g. Dineticon 350) applied in the range from

- secandhvigyen?! 3, —11.55 Ay wivd), hyﬁaeaqbropyltdeﬁubgec(efg. Klucel EF), 72

f f th i . B2

- 75 5 43 BB Rareklins 3 B FUBEh @I g 11 B ¥ Baltiappiied

in ettah§e fidm &g/ tv)1 2 mgmrﬁ%( baséd battee @p@bm@@uﬁacé Afea of
range from2 ng/cn2 to 6 /cnR2, based on the

thespfading €oreur f ace area of the starting core; - second
layer: 13,5 - 15,5 % (ww) hydroxypropyl cellul ose
(e.g. Klucel EF), 72 - 75 % (ww) active ingredient

- tr(uei IgyetF|4J6ba48@%r()N/wm éthl,/lceilulb%e%e(g/\lleﬂ)ylt:@lltﬂbwlﬂh 0)d46 —

he ran cn?, based on the
4§p’%e/‘? \4//(\.9/)mpfcagy@r%tpyéglqjhylcellulose (e”S hypromellose E5) and 3—

5.5 % (w/w) triethyl citrate applied in the range from 0,8 mg/cm? to 1.5 mg/cm?,

based on the specific surface area of the starting core,

- fourth layer: 70 — 72 % (w/w) Eudragit® L 100-55, 15 — 20 % (w/w)
hydroxypropyl methylcellulose (e.g. hypromellose E5), 8 — 10 % (w/w) talc and
3 — 5 % (w/w) triethyl citrate applied in the range from 0.8 mg/cm? to 5 mg/cm?,

based on the specific surface area of the starting core.

In a further preferred embodiment, the layers of the controlled release systems
having the above described application quantities comprises, preferably

consists of:



the starting core; - third layer: 46 - 48.5 % (w w)
ethyl cel lul ose (e.g. ethylcellul ose N10), 46 - 48.5 %
w@ »dosip29yzlr oxypr opyl net hyl cel l ul ose (e.g. hyppormePioozessso2
E5) and 3 - 5.5 % (ww triethyl citrate applied in
the range fromO0,8 ng/cnR t461.5 nmg/ cn2, based on the

- opligahese Hsui3icg ey f’%m&if o) DRxo0 ey recthlisgiyipse
(ﬁyp%arrh %g%)o‘@%ko Hﬁt%‘ tlalH é’r'f'cfoﬂetog‘r 5 %% of an-foaming

ronel | ose ¢c and
agente. grmmet;qoncaao)ap@na@m tf‘@dran.etfrmfn .Oaagag/cmam 0.58

e e e e dh Bt arel i PR RE NG 3 1 25°

enbodi nent, the layers of the controlled rel ease
systens haV| % t he above descri bed a&pl i cation

-fI@@baMart%@ edtplvyesthpceldesed(sg. ebigeduioseN10)@nd 16 to
AR RIS B ol i

baett Yncthklspeosie sufface .ar@haf tracstatting0®re; 48 to 50 %
(ww) talc and 0.1 to 1.5 % of anti-foam ng agent
(e.g. Dinmeticon 350) applied in the range fromO.?2

e | f
- SERITRyb 158 185 Db AR RbrbB, Ry ¢ Mg £P). 72
- 76\ v/ ve) dtivedhgnadiess (€ g. @llbamwm)einldul 105 ¢3 RA O)/vertelcl#pplied

. to 18 % (w ri thlcitrzaea lied in the range
in @ gaiige gt BEMalsE T umBIcT hesdl B F sPEplE SLITBce Brea of
thesytréf-tﬁf‘gecé}éea of the st arting core; - second |ayer:

% (vv/vv) hydr oxypropyl cellul ose (e.qg.

KI ucel EF) 72 - % (W w) active ingredient (e.g

- sEeARERRETRY 143 iéo o Ny ey P BcBffwos 8 e

h%pﬁﬁhélldfsesl%f applied ?ﬁth@fran?é roph 94 rr@gcrﬁbfom 5 m§REFNHased
i nsul ati ng 100 % w) hydr oxypr opyl

Q"ﬂethﬁ)ﬂp@élﬂlclﬂuééée(aée@Ofth%/%iﬁﬁrﬁg ¢@€e E5), applied in
the range fromO0.2 ng/cn2 to 1.5 ny/cnR, based on the
specific surface area of the starting core, - third

- tHirylayer: T0 — 72 2 Yv(wy Bddriagi? agi00-65, 151090 %6 (wid - 20 %

w
h(ydrom>?ypropyl methylcellulose (e.g. hypromellose E5), 8 — 10 % (w/w) talc and
3 — 5 % (w/w) triethyl citrate applied in the range from 0.8 mg/cm? to 5 mg/cm?,

based on the specific surface area of the starting core.

In a further preferred embodiment, the layers of the controlled release systems
having the above described application quantities comprises, preferably

consists of:

- optional (first) insulating layer: 48 to 50 % (w/w) hydroxypropyl methylcellulose
(e.g. Pharmacoat 603), 48 to 50 % (w/w) talc and 0.1 to 1.5 % of anti-foaming
agent (e.g. Dimeticon 350) applied in the range from 0.2 mg/cm2 to 1.5
mg/cm?, based on the specific surface area of the starting core;



hydr oxypropyl nethyl cellul ose (e.g. hypronell ose E5),

8 - 10 %(ww talc and 3 - 5 % (ww triethyl
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pre CPred 2 | ayers of the
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application quantitjes conprises, rﬁxrefe ab dy
In a further preferred embodiment, the layers of the controlled release systems
having the above described application quantities comprises, preferably

consists of:

- optional (first) insulating layer: 48 to 50 % (w/w) hydroxypropyl methylcellulose
(e.g. Pharmacoat 603), 48 to 50 % (w/w) talc and 0.1 to 1.5 % of anti-foaming
agent (e.g. Dimeticon 350) applied in the range from 0.2 mg/cm2 to 1.5
mg/cm?, based on the specific surface area of the starting core;

- first layer: 82 to 84 % (w/w) ethylcellulose (e.g. ethylcellulose N10) and 16 to
18 % (w/w) triethyl citrate applied in the range from 2 mg/cm? to 6 mg/cm?,
based on the specific surface area of the starting core;
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to 50 % (ww) hydroxypropyl nethylcellulose (e.g.
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the layers of the controlled rel ease systenms having
the above described application quantities conprises,
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(ww) applied inthe range fromO0.2 ng/cn2 to 10.

congjptef; based on the specific surface area of the
starting core; - first layer: 62 to 86 % (W w)
Eudragit RS, 5to 20 % (ww) triethyl citrate, 5 to
- optional (first) insulating layer: 95 to 100 % (w/w) hydroxypropyl

methylcellulose (e.g. hypromellose E5) and 0 to 5 % (w/w) applied in the
range from 0.2 mg/cm? to 10.0 mg/cm?, based on the specific surface area of

the starting core;

- first layer: 62 to 86 % (w/w) Eudragit RS, 5 to 20 % (w/w) triethyl citrate, 5 to
10 % glycerol monostearate and 4 to 8 % sodium sulphate applied in the
range from 2 mg/cm? to 6 mg/cm?, based on the specific surface area of the

starting core;

- second layer: 13,5 — 15,5 % (w/w) hydroxylpropyl cellulose (e.g.Klucel EF), 72
- 75 % (w/w) active ingredient (e.g. Flibanserin) and 11 - 13 % (w/w) talc applied
in the range from 8 mg/cm? to 12 mg/cm?, based on the specific surface area of
the starting core;
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Subsequently, the optional insulating layer may be applied to the core material.
This can be done by conventional methods, e.g. by applying an aqueous
solution or dispersion of the water-soluble, pharmaceutically acceptable
polymer(s), optionally with the addition of plasticizers, separating agents and/or
pigments and/or other suitable additives, in a fluidised bed, in coating pans or in
a conventional layer coating apparatus. If necessary the product can then be
screened again.

Thereafter, the first layer may be applied. This can be done by conventional
methods, e.g. by applying a solution or dispersion (aqueous-based or organic-
based) of the water-insoluble pharmaceutically acceptable polymer(s),



pi gnments and/ or other suitable additives, in a
fluidised bed, in coating pans or in a conventional
wo agosn2meat i ng apparatus. |f necessary the proPO/EPBAN058302
then be screened again. Thereafter, the first |ayer
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themploe etmleh;edwgtain the addition of suitable addi tives, in
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| ayer coating apparatus. |If necessary the product can
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ol yethyl ene sorbitan fatty acid esters), sodium
JelbyEngSoratan B ac sreroy pafume dgkab: sl By
sulbhﬁté isbebic ABRI ARPIHeCAd, on of active substance to the
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met hods known in pharmaceutl cal technology, e.g. in
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optional (second) insulation |ayer nma provi ded on

conyantigaablaer egating @a@ajatumn bt eglLicised bes Toeiegs Bhere
furﬁ'ler%ﬁﬂ%en%ngﬁ dR&8 mad\h& ca J)l?tt' ng layer may be

rese onal Iy or a natlvelytotheflrst
insulating layer. Afterwards the third | ayer can be
Br oduced b%/ nmet hods known and establ j shed _
Subsequently a further optional (second) insulation layer may be provided on
the second layer. Said insulating layer is composed as already described. This
insulating layer may be present additionally or alternatively to the first insulating

layer.

Afterwards the third layer can be produced by methods known and established
in pharmaceutical technology. This can be done by conventional methods, e.g.
by applying a dispersion of the pharmaceutically acceptable polymer(s) having
anionic or no ionic groups, optionally with the addition of plasticizers and/or

other suitable additives, in a fluidised bed, in coating pans or in a conventional

layer coating apparatus. If necessary the product can then be screened again.
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coat eﬂ_ggM@ets In case tablets or capsules are
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coatedqslldes. Alunlnun}bllsters are al so possible. Bottles
may be nmade of poyl propyl ene or pol yet hyl ene for
exanple. O her conventional packaging materials are

In BASSMI&s of 8psules are provided they may be packed in bottles or
blisters well known in the art. Among such blisters are such being made of
polyvinylchloride or polyvinylidene chloride. Aluminum-blisters are also possible.
Bottles may be made of poylpropylene or polyethylene for example. Other
conventional packaging materials are possible, too.

The controlled release systems of the invention, for example present in
capsules or in another suitable dosage form, can be packaged in a container,
accompanied by a package insert providing pertinent information such as, for
example, dosage and administration information, contraindications, precautions,

drug interactions and adverse reactions.



The controlled rel ease systens of the invention, for
exanpl e present in capsules or in another suitable

wolema@eor m can be packaged in a container, PCI/EP2007/058302
acconmpani ed by a package insert providing pertinent
informati on such as, for exbanple, dosage and

1.0l ' [ ' trai ndi cations,
B@EE%%&@+%%$WQ%F@§5 and adverse reactions.
WO 2008/ 022932 PCT/ EP2007/ 058302 51 BRI EF DESCRI PTI ON
OF THE DRAWNGS In the drawings Fig. 1 shows a
In $ecdriavtirrgs schemati ¢ and enl arged view of a controll ed
rel ease systemof the prior art; Fig. 2 shows a
sectional schematic and enlarged view of a preferred
Figgrbodi ment sidwd Beeetdndl@chepatielpaisenia aRR s ar sintidlled
to the present invention; Figs. 3 to 14 represent
f1ow di agreiense sysemaafithg PEOpART erred met hod for the
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scri bed anpl e controlle
rel ease sysmeufauﬁurmg of thardontvotee release epsteot aetadrdmg to the
are present in the core 1. Thereon a nodul ating | ayer
2 is provi EFERhNYENTIQ osed of a neutral polyner
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s layered wth a drug layer 3 and further coated with
control eddlﬁeretrﬁmdlflwmlease)formatms;acz@omlp@nqtft&

havi . d
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on the i onmoee(ﬂj]@mnﬁg@irragkgmp)e RS in the outnost
| ayer 4 which changes the perneability and thus

controls the solubility of the drug.
Fig. 1 shows a controlled release system of prior art wherein anions of salts are

present in the core 1. Thereon a modulating layer 2 is provided which is
composed of a neutral polymer layer such as Eudragit® NE. The modulating
layer 2 is layered with a drug layer 3 and further coated with controlled release
layer 4 of methacrylate polymer having quaternary ammonium ions such as
Eudragit® RL/RS as outmost layer. The release mechanism is based on the ion
exchanger Eudragit® RS in the outmost layer 4 which changes the permeability

and thus controls the solubility of the drug.

In contrast to prior art as illustrated in Fig. 1 the function of the controlled
release system of the present invention is not based on the change of the
permeability of the outmost layer but mainly on ionic interactions between the
core and, for example, the first layer and third layer. According to the present
invention the outmost layer has no cationic groups such as quaternary
ammonium groups so that the mechanism of release is totally different.



In contrast to prior art as illustrated in Fig. 1 the
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of TSk O BB R BB} hE R itrpligh at tow
pHO®alges g 1pH 1Hurther, the rel ease of the controlled

rel ease system of the present invention is

schematically represented in Fig. 2 by the gastric
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schematically represented in Fig. 2 by the gastric liquid (pH about 1), for
example the fluid penetrates into the formulation (a) dissolving the active
substance which for example might be a weak base. The release rate of the
active substance is then controlled by the fourth layer (60) Moving into the small
intestine the pH raises towards 6, thus for this example the fourth layer would
be dissolved. The enteric liquid will penetrate the core hence, the dissolved pH
modifier penetrates layer 1 (30) enhancing dissolution of the active substance at

controlled pH (B), Finally, the third layer controls drug release.

Figures 3 to 15 will be described in detail in the Examples.
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Exanpl es which follow various other enbodi nents and
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resent specification wever, it 1's expressl

vamnnusnd)lthér entbadimaentshendewdingeoesne apparent to the skllled person from
the present specification. However, it is expressly pointed out that the Examples
and description are intended solely as an illustration and should not be

regarded as restricting the invention.

In the following the invention is exemplified by formulations for pellets. However,
the present invention is not limited to pellets, but other dosage forms are
possible. The active ingredient for each formulation given is each of the
compounds mentioned above. Each of the examples shall be combined with

each of the listed compounds. This means each of the examples given below
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present invention is not lidted to pellets, but other
OSSI bl e. acti e i ngredie

f
shaD U AL PR 4he crpmRSingen st RBove o dbe.Ragerred active
suﬁ‘ﬁﬁﬁbé’éqﬁg dBRNE ab5GE, hdé?lnettH@ preRmRuedrmbatibnde

mbined with each 'of the [isted conpounds. This
means each of the exanpl es given bel ow WO 2008/ 022932

ThEgeTaANe" aherou TGy Horral GF Plsarch R B mahtracture the
deSirks HaBags faen dRfdnyedr tleodremehtiteed hetivs ﬁﬁg?éﬂi%ﬂts with the

formul atrons. The information given will allowthe
thesapeytiogllp esessary dosedert to manufacture the desired

dosage form of any of the aforenentioned active

ingredients with the therapeutically necessary

Eadosddiee dosage @(f)rnﬁsfmmaftotrahw@gm dfademy, t1@0a‘ng, 150 mg,
wei ght of 50 ng, 100 150 ng, 200 250 , 300
208gng.35%) Mg, 3@@0“%35%@9 rﬁPO 590 4RE, MG 5 9,65@@ g, 600 mg,

65@3‘?9’2%)000 or eéng(Wﬂ HoFe or ésggéqggg%(?%n@)? georleven

mdre or hesssf ol | owi ng a preferable process to manuf acture
the controlled rel ease systemof the present
invention is exenplarily described. However, the

Exg@mggs steps are not intended to be of limtative
character at all. The preparation of the controlled

rel ease system of the present invention in the

faoll ng Exanple usual Iy takes place over 6 steps:
Exgﬁ‘gﬂgv’f preparation of core material containing pH

nmodi fier; step b): preparation of the first layer;
ste preparati on of the second | ayer containing

In ﬁ@tTgU@W@lb%P%ﬂf@@Ue Bragesa Yo nanesiesters eemtiofied reliepge
syét@%eéf the present invention is exemplarily described. However, the process

steps are not intended to be of limitative character at all.

The preparation of the controlled release system of the present invention in the
following Example usually takes place over 6 steps:

step a): preparation of core material containing pH modifier;

step b): preparation of the first layer;

step c): preparation of the second layer containing active substance;

step d): preparation of the third layer;

step e): preparation of the fourth layer; and

step f): packing into capsules.
The steps will be described in the following in detail:

Step a)



step e): preparation of the fourth layer; and step

f): packing into capsules. The steps wll be described
wo poosheoBpl | owi ng in detail: Step a) WO 2008/ BCREBH07/058302

PCT/ EP2007/ 058302 55 Preparation of Core Materi al

Contai ning pH Modifier al) 3 part by weight of gum

arabic is_dissplved with stirri in.4 parts by weight
Préparition sthora Matshal boptaining pRMoifier it of
tartaric acid are then dissolved in this solution

with stirring. 8.3 parts by weight of tartaric acid
alpi ysrtdhyswaighh ohgumvanabge's phasiol weldewih s8rrioig i0. 44par<ts b weeight

nm. ar ac b itable cpating .ap atu te ,
of R rnBlar et ot & 8 aals nEiablSLinAd R ER R A febidsBhed in
th@@bluh@h@xtllmﬁlrrlﬁg an air inlet tenperature of 60 -80

C. The tartaric acid crystals are sprayed with the

sol uti on of tartarlc acid-gum arabic in intermttent

o GREb) SRR 4 D3Ry B el 0 1o

0. ermugbke/plsnberm edluitablet ¢adtieg. ap’ﬂmeatash@tedwth sdagirdnle¢ and
acid core material is then dried in the rotating

exkait anfdhe gontainerds sef rtating. ¢mRe aif ifet t@m@@a@ﬁe ef 6§}80°
C. §Re%aBiELLER chr}/§tafsr %tép‘?ggécf@ltH%é‘go tle'g?lt&‘Earlc acid-gum

screening nachi ne wt at ed at es havi
arammnmlaterrm&éntmpmatlmf afd épanlded V\Bth’l&lﬁOtM aﬂcpxdamstby weight
on of betwe use

of Eﬁ‘ﬁéﬁﬁgetﬁftaﬂp @E@s §Pr?§ toaozs)gtpgeoro&{ghgﬁsmer{q% pegicles.
Tﬂ@épﬂfér@al %%‘dﬁl@%r@fﬁbﬁéﬂﬁ iR dFied |H§hé ?ot‘éfln container at

yprmel | ose are dissolved in 10.1 parts of
anajmaietbltemﬁewatlhr@rof(ﬁCG 8¢ets of talc t oget her W|th 0.01

| di d t.h
g S0t mite B ¥ Berinoated yelie B i ipBn SRR e
petfOié@bidies Haﬁﬁgfn‘éinﬂﬁall esis Blzagest %‘bﬁdtd‘@rﬁrﬁfﬂ@é bfoduct
acid cores Q/\% in a fluidised bed processing plant,

fragtion phbetwesp Geiagrt0-8Mmds uge dn gubseausnt Rregasgingor e
material are sprayed with the hypronellose/talc
di spersion at an air entry tenperature of 35-40 C. by
a2} lvelationdsfrthd €brs atgrialgComtairtly Takearic $elidit ed tartaric

O.SaSrilr?s_ 8??%&imneillgge %?é %isgg}veerdi i%l1 0.1 parts of 96 % ethanol. Further 0.5
parts of talc together with 0.01 parts of polydimethylsiloxane are dispersed into
the hypromellose/ethanol solution with stirring. This insulating dispersion is
sprayed onto the tartaric acid cores (a1) in a fluidised bed processing plant, 21
parts by weight of tartaric acid-containing core material are sprayed with the
hypromellose/talc dispersion at an air entry temperature of 35°-40° C. by the
under-bed spraying method. The isolated tartaric acid-containing core material
is then dried in the circulating air dryer at 40° C for 8 hours. To remove lumps
the dried isolated tartaric acid-containing core material is screened through a
screen with a nominal mesh size of 1.0 mm. The fraction of material (particle

size less than 1 mm) is further processed.

The other steps b) to f) are illustrated in flow diagrams shown in Figures 3 to 7.



is then dried in the circulating air dryer at 40 C for
8 hours. To renove lunps the dried isolated tartaric
w@ceood/nenst ai ning core material is screened thrpoyRPR07/058302
screen wth a nom nal nesh size of 1.0 nm The
fraction of material (parti®e size less than 1 nm
is further processed. The other steps b) to f) are
illustrated in flow di agrans shown in Figures 3 to 7.
Stééipo?OOS/ 022932 PCT/ EP2007/ 058302 56 Step b)
reparation of the First Layer As illustrated in Fig.
Prepanatiomyobtheskisist kayev t h a core material prepared as
descri bed above, for exanple a core nateri al
containing tartaric acid, the first [|ayer was

AsSMtREE M Fiy. Bﬁﬁﬁé?% ﬁérté@wlwﬁ core the?@agaépa?ed ek
the Lake Solution [sopropyl alcohol (4730

degeriagbebave, forseNanaplp ¢C€§dﬂa@ﬁlab@@§élm%tﬁrt&ﬂﬁeﬂ$ld the first

B Y osP LB At R P ne”ana i spersed in

this solution with stirring. The solution was stirred
at roomterrperature overnight. It was obtai ned a | ake
1. sol Bteraration Ofsﬁedyﬁh‘?gsgw iPhe obt ai ned | ake sol ution
Then the obtained | ake solution was sprayed onto 1500
g of tartaric starter pellets (insulated). To this
Isqpmmasadzcdmﬂ@éi(] @0 g) wasehprgexbih a suidaldeir¢adilon \eassel ad

ineiF Rl Efrate s PaeaoiinTsluioss e ho 485 b o were Bded

in P&tibRS %nh‘i’%%e?r@é@}ﬁ?ﬁ'n|é’\éélt]tlér'i‘9vlt|h3§ﬂ?rlﬁg3|'ltﬁé Qcﬂu!léh was stirred at

continuous operation so as to produce roughly

roxp empeedtureapteroighs. It whe obtdinetvarigke salditionons  wer e
used: inlet air quantity 100 nB8/h spraying rate 2 -
18 g/mn spray pressure 0.6 bar, mcro climte 0.2

2. bar sprfard ef teastrhRied lake 8Blution

Then the obtained lake solution was sprayed onto 1500 g of tartaric starter
pellets (insulated). To this purpose the pellets were placed in a suitable coating
apparatus fitted with an air inlet and exhaust. At an air inlet temperature of
about 45°C the tartaric pellets were sprayed with the lake solution in continuous

operation so as to produce roughly spherical particles. The following conditions

were used:

inlet air quantity 100 m?¥h
spraying rate 2 -18 g/min
spray pressure 0.6 bar,
micro climate 0.2 bar
nozzle diameter 1.2 mm
spray time about 7 h

product temperature 30-40°C



spray tinme about 7 h product tenperature 30 - 40C WO
2008/ 022932 PCT/ EP2007/ 058302 57 The virtually
wapisnewmat product obtai ned was then dried in BCI/EP2007/058302
suitable drying device at 40C for 12 hours. The
product was fracti onated usdhg a suitable screening
rrachl e Wi t h tes havin om nal sh .
Th Bl grsPepcRrodudbtaed as e bR & Rotasle shing
Aol 0018 LT Fﬁs%’sst FrEgRotgd LSPERASANALRe
scriesojngopychiaecuvtioperfa@ted platey hmsgcﬁmmlgebrnieh &izes of 1.0 mm.
suitable reaction vessel and then Klucel EF (binder;
50.00 g), an active substance (250.00 g) added in
Stépeyi ons and talc (40.00 g) were dispersed in this
solution wth stirring. The solution was stirred at
Prepanatiosekthe: Seeond dayep fiontaining dhe AntivenSubstangee
solution. 2. Spraying of the obtained | ake sol ution
Then the | ake solution was sprayed onto 778 g of the

1. pr oRregaratidrabhi@ liakesSelptiod) . To this purpose the
product was placed in a suitable coating apparatus
fitted with an air inlet and exhaust At an air inlet

PR R0k QI A0 T1900 4 ke ggaved i
reaionnveseel aw Mntidupelﬁmcteandemdﬂfﬂl 00 gplaeractiak subs’_tance
00 e I BobRrb A G B e L5bERER G i Soon
with Ps“u?ﬁ(nd”‘ﬁﬁeséﬁlﬁtlc% faBatirred 'Ht%@mocbh?éﬁéatu@e 8v@@1“ghtn@§\7dse

di anet™er 1.2 mm spray tine about pr oduct
obtagmgsba dake golaon. 25C

2. Spraying of the obtained lake solution

Then the lake solution was sprayed onto 778 g of the product obtained in step
b). To this purpose the product was placed in a suitable coating apparatus fitted
with an air inlet and exhaust. At an air inlet temperature of about 25°C the
product was sprayed with the lake solution in continuous operation and

sprinkled so as to produce roughly spherical particles. The following conditions

were used:

inlet air quantity 100 m?¥h
spraying rate 1-10g/min
spray pressure 0.6 bar,
micro climate 0.2 bar
nozzle diameter 1.2 mm
spray time about5 h

product temperature 20 -25°C



WD 2008/ 022932 PCT/ EP2007/ 058302 58 The virtually
spheri cal product obtained was then dried in a
wapiosabdos2 dryi ng device at 400C for 12 hours. pJieP2007/058302
product was fractionated using a suitable screening
machi ne with perforated pl &&s havi ng nom nal nesh
sizes of 1.25 nmm, St d) Preparation of the Third
The By sobeBRal pPs GHtarkd WakBea s B sufable drying
de{/ihé‘é‘{’hg@é 88 1D hbL&. Thel 788IEARYAs RhEXIRled ﬁgi}ﬁ?@sﬁi}ab‘l@s
charged 1n a suitable ‘reaction vessel and tHhen
screening rmdchiaceritn parfaratey plated kavipy nominaitreegh sedsgf 1.25
et hyl cel l ul ose type N10 (16.50 g) and hypronel | ose
mr?'l\/bt hocel E5, 16.50 g) were added in portions and
di spersed in this solution with stirring. The sol ution
was stirred at roomtenperature overnight. It was
Steptdi ned a | ake solution. 2. Spraying of the obtained

i | ake sol ution was sprayed onto
Pré@%@t%ﬂo&{@ggﬁggﬂ&obt ained in step c¢). To this
purpose the pellets were placed in a suitable coating
apparatus fitted wth an air inlet and exhaust. At an
1. ai r PrenasatioreppibiedialieeSeittiabout 350C the product was
sprayed with the | ake solution in continuous operation
and sprinkled so as to produce roughly spheri cal
Aspltugtiatéa s Fighs isaprbpyi aigotoa (42 t.i70 gy wasecheargee dh aisulitable

ai.r quantit 0 nB/h sprayi ate 2 - 6. g/m spray
reqhtipndissaelnd hep Pt B er (e 3 sty it 5 8h
et@éﬁﬁgﬁ? Jg’%(gs'}gm“g%@\/%‘ dzrg%'sE /%2%”8%3@5‘%%%2"%7/1855§)3%)2
were added in portions and dispersed in this solution with stirring. The solution

was stirred at room temperature overnight. It was obtained a lake solution.
2. Spraying of the obtained lake solution

Then the lake solution was sprayed onto 1100 g of the product obtained in step
c). To this purpose the pellets were placed in a suitable coating apparatus fitted
with an air inlet and exhaust. At an air inlet temperature of about 35°C the
product was sprayed with the lake solution in continuous operation and
sprinkled so as to produce roughly spherical particles. The following conditions

were used:

inlet air quantity 70 m3h
spraying rate 2 -6 g/min
spray pressure 0.6 bar,
micro climate 0.2 bar
nozzle diameter 1.2 mm
spray time about 4 h

product temperature 30-35°C



59 The virtually spherical product obtained was then
dried in a suitable drying device at 40C for 12
whows®2293he product was fractionated using a seCtT/aptoe7/058302
screening machine with perforated plates having
nom nal nesh sizes of 1.255%m Step e) Preparation of
the Fourth Layer 1. Preparation of the Lake Sol ution
As illustrated in Fig. 6 isopropyl alcohol (341.36 @)
r f i
T PR ol e Pod R e R 2 30 le g,
deygre ahrt@° @i T2 bduisailbe pradudsgasyirackorated deimgi msuitable
artions nd di,sper.sed in thi solution with .
sl e R AR e Saled et oyl ndiBR bt Lnipes & 12
mrevernight. It was obtained a | ake solution. 2.
Spraying of the obtained | ake solution Then talc (2.50
g) was suspended into the |ake solution which was
St%g?gequently sprayed onto 1000.0 g of the product
ined in step d). To this purpose the pellets were
Prepacatidon of thesEotiehlleayepat i ng apparatus fitted with an
air_inlet and exhaust. At an air inlet tenperature of
1. abobterasatiomaf hedehle SAEON sprayed with the | ake
solution in continuous operation and sprinkled so as
to produce roughly spherical particles. The follow ng
Asdlrstiiatedd imsFige 6esepropy! alcoted! (34t 36@!\7&3’& tyha7rgedﬁhi b suitable

redupRyeare Al atoEth@nznstg% Bhate, PEL A banE iRt s - B8 T2500 0

and gfﬁ}‘lggg\i%ez CT/ E g\ggi O%gdé%tgfn%éﬁl8n§9nd dstfer¥¥d in this

solution with stirring. The solution was stirred at room temperature overnight. It

was obtained a lake solution.
2. Spraying of the obtained lake solution

Then talc (2.50 g) was suspended into the lake solution which was
subsequently sprayed onto 1000.0 g of the product obtained in step d). To this
purpose the pellets were placed in a suitable coating apparatus fitted with an air
inlet and exhaust. At an air inlet temperature of about 35°C the product was
sprayed with the lake solution in continuous operation and sprinkled so as to
produce roughly spherical particles. The following conditions were used:

inlet air quantity 70 m3h
spraying rate 2 -6 g/min
spray pressure 0.6 bar,
micro climate 0.2 bar
nozzle diameter 1.2 mm
spray time about3 h

product temperature 30-35°C



The virtually spherical product obtained was then
dried in a suitable drying device at 25C for 12
whows®2293he product was fractionated using a seCtT/aptoe7/058302
screening machine with perforated plates having
nom nal nesh sizes of 1.2560m Step f) Packing into
Capsules As illustrated in Fig. 7 a quantity of
pell ets containing active substance was mxed with
Thé%‘lrﬁJéll‘} Teﬁbﬁl 6r88uf:t' SHRhinBXbAY %e‘NHrféﬂi Wswtable drying
subseque packed into size capsules suc
deglee@tt i26éC cferptZJ hesrssiThe oductngasfreainated tisingi mguitable

Durln or .afte n tep usual r nal
solgpelGeeiHeI i Strae iR iy B hel A 82ss ard 25
mrRr eparation of the controlled rel ease system of the

present invention in the follow ng Exanple usually
takes place over 6 steps: step a): preparation of core
Stéﬁ?eri al containing pH nodifier; step b): preparation
he first layer; step c): preparation of the second
PacRimy intorGapsuleg active substance; step d):
preparation of an insulating |ayer; step e):
preparation of the third |layer; and step f): packing

I Sz I, ;
Ao I AEPFHERET SA%RRTB) BERFE 00BN live Sodicthas
miXédawﬂh d)aleste obtasn clom finaliatkture Wioith oves: suttsepuditly packed into
| nsul a ng{c}qo% WO 2008/ 022932 PCT/ EP2007/ 058302 61
r oA

Siz¢ CappHISs rdigelatng cArsiie $igq 0ASNY A raPsyedding,
machthe 8 purified water (466.88 g) was charged in a
suitabl e reaction vessel and then hypronel | ose
(Met hocel E5) (22.00 g) at a

During or after any step usual Internal Process Controls (IPC) were employed.
Example 2

The preparation of the controlled release system of the present invention in the
following Example usually takes place over 6 steps:

step a): preparation of core material containing pH modifier;

step b): preparation of the first layer;

step c): preparation of the second layer containing active substance;

step d): preparation of an insulating layer;

step e): preparation of the third layer; and

step f): packing into capsules.

The same process steps a), b) and c) were performed as described above in
Example 1. Then the process was continued as follows:

step d)
Insulating layer



tenperature of 70 to 75C added in portions and
di spersed in this solution with stirring. The

waodosemds2 was cool ed and stirred at room t enpepPel/EPB®07/058302
overnight. It was obtained a | ake solution. 2.
Spraying of the obtained | &k solution Then the | ake
sol ution was sprayed onto 1100.0 g of the product
obtained in step c). To this purpose the pellets were

1. Pl apRehdrBiich SHireARdi® SeRlibRO apparatus fitted with an
air 1nlet and exhaust. At an air inlet tenperature of
about 40C the product was sprayed with the |ake

s fsiiat i Fioo i P8 apP B 4P PP sLBedtinr S pit e o
reé‘c@@ﬁl'\fe's@@lsand/\@feﬁ euds%@(l\/léﬂhbcauaw eztzyodg) aBé h
spraying rate spray pressure O.

ternpenes.relaf 7t 766 & adﬂged Iﬁdloztl@maadr@ltseqerqeobmrﬁﬁs %ﬁumn with
sty TP YR e OIS Bt R ER e B o R Wity

was dbtaihabdladakle gohgiondevi ce at 40C for 12 hours. The

product was fractionated using a suitable screening
machine with perforated plates having nom nal nesh

2.5 Z?Eﬁ%@%)?@&@bm§9‘?§l§ép§%ﬁ?8§/ gfzztgﬁé Third Layer

1 Preparat|on of the Lake Solution As illustrated in

Thg the ke S vad so@aeg Sl DRCFS of Tk RS Shtangt in

ste\(;\);et)gj’o (Qlils p@r‘ﬁé@@!ﬁe( FBéIIelts \1«@96 Blaced %%lﬁk)ableaé@atﬂ@réﬂda?gtus

were ad in portions and di spérsed
fittech withian air |nlet and exhaust. At an air inlet temperature of about 40°C the

product was sprayed with the lake solution in continuous operation and

sprinkled so as to produce roughly spherical particles. The following conditions

were used:

inlet air quantity 70 m3h
spraying rate 1-6g/min
spray pressure 0.6 bar,
micro climate 0.2 bar
nozzle diameter 1.2 mm
spray time about 3 h
product temperature 30-35°C

The virtually spherical product obtained was then dried in a suitable drying
device at 40°C for 12 hours. The product was fractionated using a suitable
screening machine with perforated plates having nominal mesh sizes of 1.25

mm.

Step e)



solution with stirring. The solution was stirred at
roomtenperature overnight. It was obtained a | ake
waodosiemds2 2. Spraying of the obtained | ake soPOL/ERIV07/058302
Then talc (2.50 g) was suspended into the | ake
sol ution which was subsequEht|y sprayed onto 1000.0 g
of the tained in step d). To this purpose
Pr?m%raﬁ'&'f%{)@"&t?'égd'laé(@éd in a suitable coating
apparatus fitted with an air inlet and exhaust. At an
air inlet tenperature of about 35C the product was
1. spr Byagaraiiorhot the llakeeSalotiami on i n conti nuous operati on
and sprinkled so as to produce roughly spheri cal
particles. The follow ng conditions were used: inlet

Asallisteeat kig. 99 @Osdﬁ?rbbw eﬂ@érﬂw(M1 1.8619) v was crﬁargémma SURBBY
pressure 0 mcro clinate nozzl e

reafitignaesseharyd Hnen tgpthar citriatae (1aBo g1, E%uqlfagﬁr bde-55 (25.00 g)
u r
anl ERRRERHi8 OB, 55 T B by NG 4 BB
solatloﬂiﬁ\ﬁlhfﬁrrrlrigl Trausslutidm evagridtect atwasnT teatddratiaé edernight. It
using a suitable screening machine with perforated
wag|ot@ser A/pk SAPAal mesh sizes of 1.25 nmm WO
2008/ 022932 PCT/ EP2007/ 058302 63 Step f) Packing
into Capsules As illustrated in Fig. 10 a quantity of
2. pel Bptayirpof thierobiginedtiakeesslulish ance was mixed with
talc to obtain the final m xture which was
subsequent|ly packed into size capsules such as hard
Thgﬁltabl(z%o@nﬁé% SR dntéSiBYaRe SaREUh AHicH Liego

machi ne ring or after any step usual Internal

suh;sem@g@y(soraye@l aento1100P.Ghg of thgrpragipstiobtained in step d). To this

purpose the pellets were placed in a suitable coating apparatus fitted with an air
inlet and exhaust. At an air inlet temperature of about 35°C the product was
sprayed with the lake solution in continuous operation and sprinkled so as to

produce roughly spherical particles. The following conditions were used:

inlet air quantity 70 m3h
spraying rate 2 -6 g/min
spray pressure 0.6 bar,
micro climate 0.2 bar
nozzle diameter 1.2 mm
spray time about 3 h
product temperature 30-35°C

The virtually spherical product obtained was then dried in a suitable drying
device at 25°C for 12 hours. The product was fractionated using a suitable
screening machine with perforated plates having nominal mesh sizes of 1.25

mm.



Exanple 3 In the following a preferable process to

manuf acture the controlled rel ease system of the
w@r@sero3t nvention is exenplarily described. He@EYRI007/058302

the process steps are not intended to be of

limtative character at al 63 The preparation of the

controll ed rel ease system of the present invention in
St?ﬁ’]@ fol | owi ng Exanpl e usual |y takes place over 6
PackRRPintd(dpsillesPr eparation of core materi al

containing pH nodifier; step b): preparation of the

first layer; step c): preparation of the second | ayer

SRS BB E oL BT Shiib BHFREH Bbde s
midEREhWltto BBt $16¢ FiRgIthmixturehehitwW=vdutsegled®) patked into
Step a) Preparation of Core Material Containing pH

SiZgioBLIes saich as hridigabgtingecapaules sige® ugirgpacapsule filling

a%hﬁ%?l ved with stirring in 4 parts by weight of
rified water at 50 C 5 parts by weight of tartaric

acid are then dissolved in this solution with
stirring. WO 2008/ 022932 PCT/ EP20Q7/ 058302 64 8.3

Dupagtos aber gey gkP 4sual dntesnal Praeess ep)Eels (PG wereapmployed.
average particle size of 0.4 to 0.6 mmare placed in
a suitable coating apparatus fitted with an air inlet

Example&xhaust and the container is set rotating. At an
air inlet tenperature of 60-80 C The tartaric acid
crystals are sprayed with the solution of tartaric

In f@ 1BHeW %bf&?éﬁédlé‘{)iﬂ%%? ﬁ@éHa?ﬂt}fa&Q% el IhtRNEd release

sprinkl e hato .7 parts by weight of

systemdefrtod prasendrinerdionds exemgdarty dpsaihese Haweyterythe process
spherical particles. . Th pherical tartaric acid core
stef e ok €A fp 8 PLUM AT S BBl G cont ai ner at
an air inlet tenperature of 60-80 C. The core nateri al

Is fractionated using a tunbler screening machine with
Thp@reraratied opthe eentrrligdirglaasei syatermes hesprasenbinventor iivthe

follgmﬁqdrﬁ&atﬂﬂ?e Bé&ﬂ@qgkes place over 6 steps:

step a): preparation of core material containing pH modifier;

step b): preparation of the first layer;

step c): preparation of the second layer containing active substance;
step d): preparation of the third layer;

step e): packing into capsules.

The steps will be described in the following in detail:

Step a)
Preparation of Core Material Containing pH Modifier

a1) 1 part by weight of gum arabic is dissolved with stirring in 4 parts by weight
of purified water at 50° C 5 parts by weight of tartaric acid are then dissolved in

this solution with stirring.



fraction of between 0.6 and 0.8 mmis used in

subsequent processing. a2) Isolation of the Core
wo/kdosneaB2 Cont ai ning Tartaric Acid 1 part of PCTI/EP2007/058302

hyprnel | ose is dispersed in 9 parts of water at 90 C

and further dissolved wittdtirring cooling the

di spersion to 20 C. This insulating solution is

sprayed onto the tartaric acid cores (al) in a

8.9 H)é‘rjtgb S)f RERSESEEIR g:r}‘?’étﬁl'étwnﬁlan %%Fag@’péﬂ’ﬁbl@"glz@f)f ?1 4 to

tartar Cc aCI contal nl ng core mat erial 1I's spraye
0.6 e areyplnaceéllm ew|teblemoab|ngaapp@matasrﬁttedtwu;h almp“enlat ané

f 45-49 C by, the \W t hod. Th °o_ano
ot Frodng g Sephtanind AL AE TR sl pLo0™80
C. trhenartafi¢ ledl dty$thR &rerspbydd Wathahé sellyieh cttarfdticCadi@igum

hours. To renove lunps the dried isolated tartaric

araki¢ - iptarrditentpesation and spriakled yvidce &xakef G- Rinedgrpyaweight

of PPEEIRgle G ePRL S e BaFe i outorhde pefictesiny
THessharicaetarairiecatics eore miterizl ethesitdr el ib)thé @ot@)m@bentalner at
il lustrated |n fl ow di ag%arrs shown in Figures 11 to

an gy, inigf Mperapire R A r¥h of the First Layer WO
Th%f&&% %ﬁa@?rs’azl r{g )@FE@E%%Q& /ugﬁﬁg ﬁhmélér éﬁrée’mﬁbsﬁfagb R With

e started core mater
pegoried etdates; hadiag contirdl rabsivsjzes@f Otk anpl0e8 anmoflee product

mat er cont aj ni n artaric Cld theflrst | ayer
frafiat ol Brubel b iy b Hads uSed G Fipastiuent prassasiit on

of the Lake Sol ut| on Purified water (1385.71 g) was

charged in a suitable reaction vessel and then

azj iSiot&tlwl ofdhe Catre Materiamgt)ltairgmg'éferteric Woitbst ear at e

1 i3t oy R B BeBAT § arsh ke REALSH ERL ey

dlsbblvédsmthlétllrﬂﬁgWobhn@thddllsﬁérsﬂm&) SO0t TR inedatiid 56l8€on is
roomtenperature overni It was obtai ned a | ake

Sp@dﬁdtqrmth plarghicApiheores (ﬁﬂ!gmo%f"ahdiﬁ;ﬂﬁi begkprosgpsing ghant, 1
oo ISy GPERDE del S BMIAY LR MERerRIYSg, Q8 AN RGO

arl C
hypromellose solution at an air entry temperature of 45°-49° C by the Wurster

spraying method. The isolated tartaric acid-containing core material is then
dried in the circulating air dryer at 40° C for 12 hours. To remove lumps the
dried isolated tartaric acid-containing core material is screened through a
screen with a nominal mesh size of 1.0 mm. The fraction of material (particle

size less than 1 mm) is further processed.

The other steps b) to e) are illustrated in flow diagrams shown in Figures 11 to
14.

Step b)
Preparation of the First Layer



pellets (insulated). To this purpose the pellets were
placed in a suitable coating apparatus fitted wth an

wa@nboosiordoet and exhaust. At an air inlet tenperpdDER2007/058302
about 40 - 48 Cthe tartaric pellets were sprayed with
the | ake solution in contiGuous operati on so as to

produce roughly . spherical rticles. foll ow n
ARSI G 11280 Do bl Wih %, e e lPrgbprpAEd as
de§<EHb%)d 5tSb\feaﬁ‘c§‘r &amél@ agédﬂarﬂnat%ﬁéﬁé’orﬂéw{a‘?ta%c%d&?rthe first

nozzle dianmeter 1.0 mm spray tine ab product
layee masrsubsequattly- p@ereld]asmlimml |y spherical product

obtai ned was then dried in a suitable drying device

at 40C for 24 hours. The product was fractionated
1. US| Peepiration abihe Lae 86tiod nachine with perforated

pl at es having nom nal nesh sizes of 1.0 nm WO
2008/ 022932 PCT/ EP2007/ 058302 66 Step c) Preparation

Puftied B BRE T oV AEeRaed Bl YBRRATR then

tne‘?m@ cutiia?cel(skom}’bmém Imtbndsle?éi@te()@ 0300 yasodian gatbhare a
i on_vessel_ and then Klucel EF (binder;

(8. gé) @@d gydre&mt 8&3%@ (@@@&7691)6’&”6(%31?%'0 RY '%i?'ﬁjé'aﬁ dispersed
in t‘Pﬁ%r §({>I8ﬂ§n A % (ﬁ‘% é&u%n W%E%n%a%ﬁ SG tb&iﬂe?%tﬁ re
sol U t rring. a

e solution was st
ovenmdghttIdemmrditamedca/lekaisg)httlonlt was obtained a | ake
solution. 2. Spraying of the obtained | ake sol ution
Then the | ake solution was sprayed onto 778 g of the

2. proQHFéynﬁﬁ%ﬁﬂh@%téiﬁeﬁtI@lﬁb s@litiod© this purpose the
product” was placed in a suitable coating apparatus

fltted with an a| r inlet and exhaust. At an a| r inl et
Thbas Rl e tiiondenk Ptust SRETOPPERoRHEHE Sier
pellets (insulated). To thls purpose the pellets were placed in a suitable coating
apparatus fitted with an air inlet and exhaust. At an air inlet temperature of
about 40 - 48 °C the tartaric pellets were sprayed with the lake solution in
continuous operation so as to produce roughly spherical particles. The following

conditions were used:

inlet air quantity 90 m3/h
spraying rate 2 -10 g/min
spray pressure 1.2 bar,
nozzle diameter 1.0 mm
spray time about 7 h
product temperature 30-35°C

The virtually spherical product obtained was then dried in a suitable drying
device at 40°C for 24 hours. The product was fractionated using a suitable

screening machine with perforated plates having nominal mesh sizes of 1.0 mm.



sprinkled so as to produce roughly spheri cal
particles. The follow ng conditions were used: inlet
wapsos@qedst ity 100 nB/h spraying rate 1 - 10 gPOQI/ERP2007/058302
spray pressure 0.6 bar, mcro climate 0.2 bar nozzle
dianeter 1.2 mm spray tinb@Gbout 5 h product
tenperature 20 - 25C The virtually spherical product
StefyCdi ned was then dried in a suitable drying device
Préparkitfon’ f the?SBOHhd LayBP O¥Titdifihg thE AdtAkl Sapsidite
using a suitable scréening machtne wth perforated
pl at es having nom nal nesh sizes of 1.25 mm WO
1 200 /022962 P /iP%(%O§/O 8302 67 Step d) Preparation
-of tHPA '9%0@? akP SQUEQR ati on of the Lake Sol ution
As illustrated in Fig. 13 isopropyl alcohol (33.09 g)
was charged in a suitable reaction vessel and then

Aspliustrated niaige 2 (Sorropy))alcahal ¢1360-0@ig) measechargae inyg suitable

redbibfireShe R HRPILELG Tundet po o drislorvl sibotins®™
(250.6pg) added ih pbitidNs @ndttalen(40100g siverd disgerseen siok woludion
was, stirred at roomtenperature overnight. It was

withsitiging d e $Qluiionswegstigrd ai roap tapinegatyfe puamighitalt Meg
' -Then the | ake solution was sprayed onto
onlgfiss 344 LA pr ay

e product obtained in step c). To this
pur pose the pellets were placed in a suitable coating

appgrat us fjE tedbé .vvitt? an %lh i nl et and exhaust. At an
2. ai r SPHYG P &’ﬁé? gined 3e s@iPN 35C the product was
sprayed with the | ake solution in continuous operation

and sprinkled so as to produce roughly spheri cal
Theaithe EHkessoluation Wes Isprdyeg adadi7si pabthe product obtained in step

b). To this purpose the product was placed in a suitable coating apparatus fitted
with an air inlet and exhaust. At an air inlet temperature of about 25°C the
product was sprayed with the lake solution in continuous operation and

sprinkled so as to produce roughly spherical particles. The following conditions

were used:

inlet air quantity 100 m?¥h
spraying rate 1-10g/min
spray pressure 0.6 bar,
micro climate 0.2 bar
nozzle diameter 1.2 mm
spray time about 5 h
product temperature 20 -25°C

The virtually spherical product obtained was then dried in a suitable drying
device at 40°C for 12 hours. The product was fractionated using a suitable
screening machine with perforated plates having nominal mesh sizes of 1.25

mm.



were used: inlet air quantity 500 nbar spraying rate
0.3 - 0.5 9g/mn spray pressure 0.8 bar, nozzle
wolc@sme®s2 0. 3 mm spray tinme about 2 h producPCT/EP2007/058302
tenperature 22 - 28C The virtually spherical product
obtai ned was then dried in @ suitable drying device
at 40C for 12 hours. The product was fractionated
using a suitable screening machine with perforated
Stg&ages havi ng nom nal nmesh sizes of 1.25 nmm WD
003/ 022932 PCT/ EP2007/ 058302 68 Step e) Packing
PreparatiompeithesThhgdillayest rated in Fig. 7 a quantity of
pell ets containing active substance was mixed with
talc to obtain the final m xture which was
1. subppspratidy obiekeskd SblQtiosi ze capsul es such as hard
gel atine capsules size 0 using a capsule filling
machi ne. During or after any step usual Internal

As T EERER BN aTrarbiY MR PR S e BT s
reaﬁloﬁmaelzar&kth@nl p&mflbdt\@atér (MQ@) etV@tHWtce@t@((m 2 g), glycerol
conpared to an

MonostesaREC: 12 9). kiR §Q éi 89(95 %Kgﬁd%%r KQ@Q @ werejagded in
po%@n%%n@igg Qﬁ@rsémfm% QO%IOE] &gﬁ%@ﬁgoﬁhé eSiLtige mﬁstgﬁd at

Sf ved T h appar at us qui ppe
roe empeeatdresovarhight.i lowaa mbéained 2. [akér soldition. pr oduct is
pl aced in a biphasic dissolution nediumwth a | ower
phosphate buf f ered aqueous phase of 550 ml  which is

2. COVSF oﬁﬂhe"cﬂﬂﬁi‘neb'lé’l@%lhhén phase of 100 m
n- oct anol faC| itating sink conditions in the

| i pophilic phase throughout the dissolution test. Drug
Then the lake solution was sprayed onto 30 g of the product obtained in step c).
To this purpose the pellets were placed in a suitable coating apparatus fitted
with an air inlet and exhaust. At an air inlet temperature of about 35°C the
product was sprayed with the lake solution in continuous operation and
sprinkled so as to produce roughly spherical particles. The following conditions

were used:

inlet air quantity 500 mbar
spraying rate 0.3-0.5g/min
spray pressure 0.8 bar,
nozzle diameter 0.3 mm

spray time about 2 h
product temperature 22 - 28°C

The virtually spherical product obtained was then dried in a suitable drying
device at 40°C for 12 hours. The product was fractionated using a suitable
screening machine with perforated plates having nominal mesh sizes of 1.25

mm.



rel ease in the test apparatus is perfornmed at 37C and
50 rpmfor 24 hours in an apparatus 2 dissolution
wo easmbzfuant i ficati on of drug rel ease i s perPOI/ERE07/058302
online using a UV-DAD spectrophotoneter for each
phase. During the dissoluté®n test pH val ues are
adjusted in 3 stages using a suitable titration
system stage 1 pH2 (1 h), stage 2 pH5.5 (2 + 2 h),
St 8ye 3 pH 6.8 (19 h). pH adjustnent is performed
usi ng 5 M sodi um hydroxi de solution. In order to test
Packinglinig Gapsiless ability to rel ease the active
ingredients at pH 5.5 in conbination with the
i ncorporated pH nodifier, a decreased pH value in

AsSHtﬁﬁt%té’d in(Pig. 7 a5q§>cintlt)$ of Fawtg@bﬁ%nﬁ.ﬁ? tdagvé Bubstahcy aldse
after 2 hours. di ssol ution profi di spl ay the

mixest with dialggo @bé@a|th%analrmW@mcbm%@mﬂuepﬂw@@cked into

sk URL IR s MY IR YEAAEE SRR ARAIOE capduBithg,

mashireh t he act ive ingredient displays good solubility,
all exanpl es proofed to prevent dose dunping. In
contrast the IR tablet released the entire dose within

Duglﬂa Brafidk ahy%ﬁﬁe LEG | ﬂ% F‘?Bc%é'%_légﬁgg)lsj(hﬁ@nggég[?med

inning o seco st age
of active ingredient dissolved in the aqueous phase at

E glélﬂﬁ (éft age 1) into the octanol phase is not
X ed hence, the dissolved fraction of active

DidsoaitRA &%Ie'srbftn'ﬂ@dlﬁé’dl?&éés@f&‘ﬁ%létﬁ)r@b‘f%ﬁ'&'e&a%les 1t03

precipitate at the pH change from 2 . b.
wept evaluetashand coimghred for am somediatée oeleah@ fcrrmulamﬂretﬂlbaﬂserm

IR et FO A B fesiBed b WOGERO8 4o e BhpB Y o
DidsotutiGesfind has!dd3rioaRledtin iappdastes m(m@P By) édjlfﬂpﬁé’d With a pH-

drug release at low pH in the stomach. In contrast

sensy agha fitraied apraisiiy.ilde drugl rsaductis plagestin sreiPbagiRed
ciskBLHBHSnAlg B S35 Bh6S L H Ll ELaled Brass o1 550 mi

rot ot ypes especia
whidhﬁlsa@lvemtsbﬁ ah wippet tlyomﬁ ilic pheseact 10@ il mgoetdheifacilitating

smﬁoc%rndltl\glr?szlr? ?r?e/ |(I)[)202p9h3I|I20 gr%zelz’[ﬁ%gl?g7r{o%?%13eo g |ssgI%tlg|n tesr,E.B Drug
release in the test apparatus is performed at 37°C and 50 rpm for 24 hours in
an apparatus 2 dissolution vessel. Quantification of drug release is performed
online using a UV-DAD spectrophotometer for each phase. During the
dissolution test pH-values are adjusted in 3 stages using a suitable titration
system: stage 1 pH 2 (1 h), stage 2 pH 5.5 (2 + 2 h), stage 3 pH 6.8 (19 h). pH
adjustment is performed using 5 M sodium hydroxide solution. In order to test
the drug products ability to release the active ingredients at pH 5.5 in
combination with the incorporated pH modifier, a decreased pH value in stage 2
(pH < 5.5) is readjusted to the initial value after 2 hours. All dissolution profiles

display the total drug dissolved in aqueous and organic phase together.



1. Pharmaceutical controlled rel ease systemfor

adm nistration, particularly oral adm nistration, of
wa@cedoswe29subst ances with pH dependent sol ubil i t P€FEP2007/058302

conprising a) a core material conprising one or nore

pharmaceutical | y acceptabl &$H nodifiers;

Dagh st paowy iohis- 05 ot e s couf ki ﬁyéi\&%'gﬁtt%naeﬂve
mg‘f‘@(‘il@ﬁfdl‘sﬁ%% ‘g%lol s%%bflﬁrﬁl efAmpBle3§r88fdd BYREvent dose

onprising a | east o active supstance having a
dum@mgqdren‘.ontras;tube|IRtt§theéyelaa$ed he erayerdoservpthlrs 2Agniorad the

fre e 39 2B § S 7Bt BTG By trs R 5o Ty Bnine
ab$&pebn o?acﬁV@fn@?é(ﬂéhﬂ giasol¢edid ol é?cﬂJécﬁisetﬂ%%eSéﬁil-ﬁm(stage 1)

according to claim1l, characterized in that the core

intpréieptanotRimrRe isawt @ﬁ@wmﬁteﬁme@cmhedﬂswlw@fra@w obactive
ingRdEpP 't R0fs SRS 101 96ePRBI0D AIRE Biffliting oH change

frofy3 te 15 atws ghegorheneh & highlygsrodouncatbforthee (R tatslet in the
that the pH nodifi ergs bei ng sel ected fromthe group

CO@QH@%@W@JUB@” bARSYPliaD fest hiedraygedatot af | lnyV"é% e%sv%nﬂeefor

theolrl'\gf’eﬁilé’[ f&ﬁ"tﬁé AULBf fHle |R@b%t9§6%{8?&%d ?)? %’ early drug
accep e bases, one or nore pharmaceuticall'y

releasmpt Iaw @Hbrmtﬁeesmrr&rm M gonires thdadeantagdous modified

Phar tical controlled rel ease systema
relSASE B TitiongrshopRg LS dITig TERaPREa e N Ones PYd
prdtBt"g‘/beE 'é%p@éiaﬂ?gt pH&/ s (385 NG Bf‘wﬁ@ffé theXAquddudWotlibility of
. Phar'maceutical controlled release system
theaa@medng@ohento&poow more of the preceding clains,
characterized in that the organic acids and/or bases
to be contained in the core are selected fromthe
group consisting of acetic acid, WO 2008/ 022932
PCT/ EP2007/ 058302 71



adi pic acid, ascorbic acid, I|-alanine, arginine,
asparagi nes, aspartic acid, benzenesul phonic acid

w@ b@sybase), benzoic acid, p-bronmophenyl sul phopr¢T/ERB0TY58302
canphor sul phoni ¢ acid, carbonic acid,
gama- car boxygl utam c acid,7&itric acid, cysteine,
et hanesul phoni ¢ aci d, funEELc acid, particularly
cis-fumaric acid and/ or fumaric acid, gluconic
acid, glutamc acid, glutaric acid, 1-glutam ne,
hydr obrom ¢ aci d, hydrochloric acid, hydroiodic acid,

1. i sePhaonaceuiicaticontmlleduelaase syistern ifer atmigjstriatiosuparieularly

| ysi ne. | ei ¢ acid, lic acid, | oni cid,, ...
ordRf st S suRebEpRdlin o ene fieddliiytes.
Coﬂ@ﬁbh@nine, mucinic acid, nitric acid, omthine,
oxalic acid, panobic acid, pantothenic acid, phosphoric
a) aci @,cosemaierial conrpyisingene or sireinhiacmacedticallyiaseapiable pH
acigkxﬁﬂ§garic aci d, p-tol uenesul phonic acid,
tyrosine,glutam c acid, valine and derivates and
b) m xpptiesallyler ieellatifg I&fery maceuti cal control |l ed rel ease

system accordi ng to any one or nore of the preceding
C) ci af MESt IRYRIrGRFPRIISIDG @NE OF ThHRIE qr}aérr@,cgamqilyaﬁgcggta@,l%water-
sel e group consisting of acetic acid,
asc@rggﬁ%léa@?g!neﬁg’rt aric acid, glutaric acid, malic
d) aci d setan@tayer @ongpristig atileastoord attaet subséamad hadingapH-
acig and. s cci ni.g acid or conbinations thereof.. 7.
PhaffREERNSRIVMEKt r ol | ed rel ease system according to

e) any 2 Ried RfyeRebhpPikingl e 8F @efelbRErka& URally acceptable
characterized in that the buffers are selected from

t hepolymsup havingi atiomig oo oNehic\giOwes;@uidf er s (f or
exanple citric .d _phosphate buffer, pH 2.2-7.0),

f) a nﬁﬁl%aglgl%tqugﬁﬁa %{Fci um car bonate, tribasic cal cium
phosphat e, dibasic sodi um or potassi um phosphat e,
citric acid nonohydrate, diethanolanm ne, malic acid,

2. ernBBQ@@C%EBUW@F@@HﬁQ@ﬁeWﬁm I@_&ﬁ@ﬂdéﬂﬁ We?'?im 1,
onRBEAPA AL O TBLE RIS R, one

or hor@bindesodndroptiohaiat enelohyriratothersadiplemtsy dr oxi de,
sodium |l actate, triethanol am ne and derivati ves and
m xtures thereof. 8. Pharmaceutical controlled rel ease

3. SYSpRG} &é?ftfi%f‘@orﬁt@%ﬂerefé{?st@[géﬁté?ﬁ acB6rdirRy %9(9?“‘9 or 2

clalnms characterized 1n tha e core material has an
charaetaxgzedpaithatdche pHsmodifieh(s) béingosde&edifronnhe group

2008/ 022932 PCT/ EP2007/ 05 SOﬁ . :
consisting of one or more pharmaceutically acceptable organic acids, one or
more pharmaceutically acceptable bases, one or more pharmaceutically

acceptable buffers and mixtures thereof.

4. Pharmaceutical controlled release system according to one or more of
the preceding claims, characterized in that the pH modifier(s) being in solid or
liquid form.

5.  Pharmaceutical controlled release system according to one or more of the
preceding claims, characterized in that the organic acids and/or bases to be

contained in the core are selected from the group consisting of acetic acid,



72 9. Pharmaceutical controlled rel ease system

according to one or nore of the preceding clains,
w@basagivgzri zed in that the first |ayer conpri SBST/GPB0D058302

nore water-insoluble polyners, optionally one or nore

pl astiziers and/or one or nbte separating agent s

d/ ts and/or_oth t
oot &l cPrRCa A - SHITE oF BT PRSI S PR B g

C .
beﬁférfé&%l&foﬁ?éﬁ?@e%ﬁétg) ?ﬁéz%gdo ?/Pre F—?ﬂé?ﬁggﬁ@a @Glgﬁbhé%ld,
camipbofsutphtoriiageid, carbparcedcid e @otmedcdnboxyglotanic @cithditoe acid,

er BRSBTS RRAIA TR ol R BB Dbt oo anaor
traB$MYMaAE ladldd gRfconiehdit| gatarmie’icrd, @lut@ﬂbmldﬁwgluﬂgmﬁrﬂi e
and derivatives and mXxtures thereof. 11

hydefreniseanid daidreeierie prigd hydoiedie asigs issthiaaiedrdi, r@le@cme

e e 958 SR, KRB oLl YRS AT ARG acie
mdthatiegudshanic atidqatgsyité g tnathlogdss nsyahiernoit; cotigiae, t o
one or npre of the preceding clains, characteri zed jn

omithite, oali¢ ACidd PRI a%n@@”tg némacigr PhegrherisAGdnsesine,
soffit o, S Ao Zel, SRR i a1, 800, BB uRheERpRanic acid
tyragjnaf glu&nrdl/ccarcldgt\,ladane emdlctarwates ari@miRbeantheszdfi cal
controll ed rel ease system according to one or nore of
the preceding clains, characterized in that the
6. PObH A aANicHOCGHH MR FeasB By LR BoolftiPe &R0 BPFhore of
inthe third layer is selectéed from pol yners "and/
thecm@@esitmgrcﬂalrrta;mbarantergz@bm;thatctharmtgam|cmdmaﬂ1e;ﬂelected from
the Group..cor S%I F thergof havl' ntgl{t]a ch :ﬁg ic agi
98H8s PSEARA @8? 185G 8SEQIR RS VIR RS 8% SlBFC 8gidh
matig Rid)flisatic talcms Ritric BYRI metialdeit, aemdit ders&sd 8iiétinic acid or
derivatives thereof, hydroxyal kyl al kyl cel ul oses |ike
compinaiopsteeeot.met hyl cel | ul ose, and derivatives t her eof
such as hydroxypropyl nethylcellul ose phthal at e,
hydr oxypropyl nethyl cellul ose acetate succinate,
7. cePhalrin@afelmcat@dr&ﬁ)lleddeké%sé\s&tsie\neact@etr@otfo @mycdiln@ISr more of
cel lul ose acetate trinel]| cel | ul ose acet at

theppriesgringeclaips, goaranterizast 'Httﬁét tbﬁd)utﬁ@ﬁ 98 pelest e@ﬁ@?@é*ﬁe
gr%@c%@ﬁtwg%fﬂgl%q eﬁ‘g?@%’st L&@%ﬁ# At Gitris Beld @osihdte buffer,
pH 2.2-7.0), ammonia solution, calcium carbonate, tribasic calcium phosphate,
dibasic sodium or potassium phosphate, citric acid monohydrate,
diethanolamine, malic acid, monobasic sodium phosphate, monoethanolamine,
monosodium glutamate, phosphoric acid, potassium citrate, sodium acetate,
sodium bicarbonate, sodium borate, sodium citrate dihydrate, sodium hydroxide,

sodium lactate, triethanolamine and derivatives and mixtures thereof.

8. Pharmaceutical controlled release system according to one or more of the
preceding claims characterized in that the core material has an average particle
size of 0.4 to 1.5 mm.



WD 2008/ 022932 PCT/ EP2007/ 058302 73 14.

Phar maceutical controlled rel ease system according to
wop@sop2pre of the preceding clainms, charactPCT/ERH07/058302

that the polymer having anionic or no ionic groups

contained in the third | aye?2is selected fromthe

o AR U et 7SR B v o
theéé%\é _ Pydl h), cﬁaﬂac@ H'tﬁétrt}weLﬂré{q? ecdth rlses one or more
udr agi {¢ ?1

L 30D 55 pol y( met hacr aC|
Wamrfiha@ubl%p@jymerﬂ. O(DEElodathgomeé oy mpre(pmastmers and/or one or more

sefRialidgorts g 85t ik RmelBialiiarsfefbrcients
Phar maceutical controlled rel ease system according to

one or nore of the preceding clains, characterized in
10¢ hlahartnh%cqugh@ontmwrrgle@ﬁe@rysterrmace@rdlngoh@u gPebiese of the

pre%%@ n? @gnm g‘thta §ctéﬁiéod nhtﬂ%é r]q \ﬁ?to%glé éi:h&g? %% § contained

in trmetfhsﬂ legét |@I(a@ s@lédnedzl &bm aeylic anUAo(rmﬁéthacrryMb co- )ptﬂyrﬂer(s)
et hylacrylate) 1:1 (Eudragi ??r) L 100-55 or
WhEiJr‘d’F‘%lGP(‘F%'n gugtﬂmwamm/w greNeg: lﬁ”‘é’éCQ”HQS@éfSUC*ﬂ@S

etk@'i@,fll%%%gtééi% oé‘%:%ét égegﬁxﬂg%?@ta?é’ éﬁ & eAbales d

nor e o al'nms charac
mixtbeds thieeedfhi rd | ayer conprises additionally a pore
former. 17. Pharmaceutical controlled rel ease system
according to claim16 characterized in that the pore

117 OPREMAGLRIRREEIREbIEHGEIEEE s%félr‘rﬁ) aé&ﬂﬂiﬁ {o'Waiftd 10,

nmet hyl cel lul ose, hydroxypropyl nethyl cell ul oses,
charadtasizgprioyat toe Waienineplubleypolyrestimifie trst Iayleosiean

vidone (e.g. Kollidon 17) and Eudragit(r) E
et@ ”VF]E tyI nmet hacryl ate, (2-di nethyl am noet hyl)

net hacryl ate, nethyl nethacrylate) 1:2:1) 18.
Phar maceuti cal controlled rel ease systemaccording to
12onePbarmeseutisal eontrolisdaetagiseystam @ECcorsing cere Py Bwre @f

thebéll%ltcgéﬁgi Ca}nv 51 FwatHEfté&eedf hrt_ﬁlét tﬂgqhw? Cy}el?'tc[)grmr,s%% 4

erent har maceut’

mate polyrhérgchavirigeasienkyst resroalegriotips Gndor@er morevplastigiers
the precedi ng clainms, characterized in that the second
ang Q?B?”%'M}%W é@%ﬁéeB?erF%QWQQ other excipients.
PCT/ EP2007/ 058302

13. Pharmaceutical controlled release system according to one or more of the
preceding claims, characterized in that the polymer having anionic or no ionic
groups contained in the third layer is selected from polymers and/or copolymers
comprising acrylic and/or methacrylic acids or derivatives thereof (having no
cationic groups ), alkylcelluloses and derivatives thereof such as ethylcellulose,
hydroxyalkyl celluloses and derivatives thereof, hydroxyalkyl alkylcelluloses like
hydroxypropyl methylcellulose, and derivatives thereof such as hydroxypropyl
methylcellulose phthalate, hydroxypropyl methylcellulose acetate succinate,
cellulose acetates and derivatives thereof such as cellulose acetate trimellitate,
cellulose acetate phthalate, polyvinyl acetates and derivatives thereof such as
polyvinyl acetate phthalate, shellac and derivatives and mixtures thereof.



74 nore active substances havi ng pH dependent

solubility, one or nore binders and optionally one or
woes/oedoBer exci pi ents. 20. Pharmaceuti cal conpCDEP®U7/058302

rel ease system according to one or nore of the
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)fJ &fFBn the core. 23. Pharmaceutical controlled

rel ease systemaccording to one or nore of the
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e T L e
potdakmiehe control | ed reI ease system conprises a fourth

| ayer. WO 2008/ 022932 PCT/ EP2007/ 058302
17. Pharmaceutical controlled release system according to claim 16
characterized in that the pore former is selected from the group consisting of
methylcellulose, hydroxypropyl methylcelluloses, hydroxypropyl cellulose,
hydroxyethyl cellulose, povidone (e.g. Kollidon 17) and Eudragit® E (Poly(butyl

methacrylate, (2-dimethylaminoethyl) methacrylate, methyl methacrylate) 1:2:1)

18. Pharmaceutical controlled release system according to one or more of the
preceding claims, characterized in that the polymer in the first and the third

layer may be identical or different.

19.  Pharmaceutical controlled release system according to one or more of
the preceding claims, characterized in that the second layer comprises one or
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one or nore of the preceding clains, characterized in
that the polyner contained in the fourth Ilayer is
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22. Pharmaceutical controlled release system according to one or more of the
preceding claims, characterized in that an insulating layer is provided on the

core.

23. Pharmaceutical controlled release system according to one or more of the
preceding claims, characterized in that an insulating layer is provided on the
second layer.

24. Pharmaceutical controlled release system according to one or more of
the preceding claims, characterized in that the controlled release system
comprises a fourth layer.



consi sting of acetyltributyl citrate, acetyltriethyl

citrate, dibutyl phthalate, dibutyl sebacate, diethyl
webdidksabase, di met hyl phthal ate, glycerine tri aeer/aPmo7/058302

(triacetin), tributyl citrate, triethyl citrate,

pol yet hyl enen gl ycols. 31. Mharnmaceutical controlled

rel ease system according to one or nore of the

precedi ng clainms, characterized in that the
25app|3h5ﬁﬁé6%t&§ﬁ86r‘nﬂfdl%§i r%@asb'"é‘g/fs Y @eord FRFOAIm based

on the specific surface area the starting core, are
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ng/cnR2; - third layer: in the range from0. 1 to 15

/ [ , . , i |
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controlled rel ease s%/st em according to one nor e of

Mare PoeRre RSHRfted Q"Pms hegrRKREOB8ISSBE quEUtdﬁ%'t tNE. acti ve
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etrmﬂdryletd)alri YEtidnagif &l 1011155 or Sudaagitfhl, 30Br5S); poly¢gmathacrylic

T e A
me@iﬁ)ﬂ‘?ﬁ'ét'h%rﬂélé? ¢%Ed€ﬁé@f®'9 fromone or nore

pharmaceut’ically " acceptable pH nodifiers, optionally
with the add|t| on of one or nore WO 2008/ 022932
02 77 binders aqu/or exci pi ents,

27b§:T Eﬁgrzrﬁg% ccghtr%ladl rgpqeﬁ& sgls rggchr qg/to one Br more of

theepfr*el’ctééingrdlélﬁ’fyﬂlbﬁﬁre&ﬁémﬁd ingh&the)paigheeechthinednplthié fslrth
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Eudragit® L 30D-55); and/or mixtures thereof.

28. Pharmaceutical controlled release system according to one or more of
the preceding claims characterized in that the fourth layer comprises
additionally a pore former.

29. Pharmaceutical controlled release system according to claim 27
characterized in that the pore former is selected from the group consisting of
methylcellulose, hydroxypropyl methylcelluloses, hydroxypropyl cellulose,
hydroxyethyl cellulose, povidone (e.g. Kollidon 17) and Eudragit® E (Poly(butyl
methacrylate, (2-dimethylaminoethyl) methacrylate, methyl methacrylate) 1:2:1).

30. Pharmaceutical controlled release system according to one or more of the
preceding claims characterized in that the plasticizer is selected from the group



addition of one or nore plasticizers, one or nore

separating agents and/or one or nore pignents, and/or
wWoRsN2®ILi pi ents; step ¢) applying a first | ap€r/EP2007/058302

conprising one or nore water-insoluble

phar maceuti cal |y acceptabl e/@ol yners, optionally wth
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or nore separating agents and/or one or nore pignents
and/ or other excipients; step f) applying a third
- | ay@PURIHANSHTSY) g ateg BYefror e phar maceuti cal |y
; B [ j~Q1? C groups
in BETERLE o SUY RS g1 eRRa8) G135 3RglchT
pl asticizers, one or nore separating agents and/or
one_or nore pignents and/ or other excipients; step Q)
" opt T'@Mﬁwey applying a fourth layer, optionally with
in ®@dahg8roph 00N P35 mdIBhe MERIEbIGIZSHS 12Hg@Mm2one or
nore pigments and/ or” ot her excipients; and WO
2008/ 022932 PCT/ EP2007/ 058302 78 step h) optionally
packi n he control |l ed rel ease system contai ni ng
) act?%(\eoqqcélﬁ%g'f'ance thus obtained into capsules. 34.
in fReaeAgs flodf 0PI P20 hitgcrd?;Aitafarasiout ioced rr&ﬁé}h?;O' | ed
rel ease system according to claim33, characterized
in that the active ingredient is flibanserin. 35. Use
_of ﬁ..@hggg@C%ti cal controlled rel ease system
accor to claim 32
in the range from 0. 1 to 15 mg/cm?, preferably 0,2 to 12 mg/cm?; and

- optional fourth layer:

in the range from 0.1 to 15 mg/cm?, preferably 0.2 to 12 mg/cm?,

32. Pharmaceutical controlled release system according to one or more of
the preceding claims, characterized in that the active ingredient is flibanserin.

33. Process for preparing a pharmaceutical controlled release system,
particularly for oral administration, containing an active substance with pH-
dependent solubility characteristics comprising the steps of:

step a) producing the core material from one or more pharmaceutically
acceptable pH modifiers, optionally with the addition of one or more



for the treatnent of central nervous system di sorders,

affective disorders, anxiety, sleep and sexual
wob@snet®wss (Hyposexual Desire Disorder, sexual PCT/EP2007/058302

aversi on di sorder, sexual arousal disorder, orgasmc

di sorder, sexual pain disoffdlers |ike dyspareunia,
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agents and/or one or more pigments and/or other excipients;

step f) applying a third layer comprising one or more pharmaceutically
acceptable polymers having anionic or no ionic groups optionally with
the addition of one or more plasticizers, one or more separating

agents and/or one or more pigments and/or other excipients;

step g) optionally applying a fourth layer, optionally with addition of one or
more plasticizers and/or one or more pigments and/or other excipients;

and



flibanserin is applied in a dosis range between 0.1 to

400 ng per day. 38. Use or nethod according to one or
woes/oef3t he clains 35 or 36, characterized iPCT/BE2007/058302
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35.  Use of a pharmaceutical controlled release system according to claim 32
for the treatment of central nervous system disorders, affective disorders,
anxiety, sleep and sexual disorders (Hyposexual Desire Disorder, sexual
aversion disorder, sexual arousal disorder, orgasmic disorder, sexual pain
disorders like dyspareunia, vaginismus, noncoital sexual pain disorder; sexual
dysfunction due to a general medical condition and substance-induced sexual
dysfunction), premenstrual disorders like premenstrual dysphoria, premenstrual
syndrome and premenstrual dysphoric disorder; psychosis, schizophrenia,
personality disorders, mental organic disorders, mental disorders in childhood,
aggressiveness, age associated memory impairment, neuroprotection,
neurodegenerative diseases, cerebral ischaemia of various origins, anorexia
nervosa, Attention Deficit Hyperactivity Disorder (ADHD), obesity, urinary

incontinence, chronic pain and Valvular Heart Disease.

36. Method of treating central nervous system disorders, affective disorders,
anxiety, sleep and sexual disorders (Hyposexual Desire Disorder, sexual
aversion disorder, sexual arousal disorder, orgasmic disorder, sexual pain
disorders like dyspareunia, vaginismus, noncoital sexual pain disorder; sexual
dysfunction due to a general medical condition and substance-induced sexual
dysfunction), premenstrual disorders like premenstrual dysphoria, premenstrual
syndrome and premenstrual dysphoric disorder; psychosis, schizophrenia,
personality disorders, mental organic disorders, mental disorders in childhood,
aggressiveness, age associated memory impairment, neuroprotection,
neurodegenerative diseases, cerebral ischaemia of various origins, anorexia

nervosa, Attention Deficit Hyperactivity Disorder (ADHD), obesity, urinary
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incontinence, chronic pain and Valvular Heart Disease, in a mammal, which
comprises administering a pharmaceutical controlled release system according

to claim 32 to the mammal.

37. Use or method according to claim 35 or 36, characterized in that

flibanserin is applied in a dosis range between 0.1 to 400 mg per day.

38. Use or method according to one or more of the claims 35 or 36,
characterized in that the pharmaceutical controlled release system is applied

once or twice daily consecutively over a period of time.

39. Use according to one or more of the claims 35 or 36 characterized in that
the pharmaceutical controlled release system is applied in the morning and the
evening, more preferably once in the morning (25 or 50 mg of flibanserin) and

once in the evening (25 or 50 mg of flibanserin).

40. Use according to one or more of the claims 35 or 36, characterized in
that the pharmaceutical controlled release system is applied once in the
evening only (50 or 100 mg of flibanserin) consecutively over a period of time.



