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MOLECULARLY DI SPERSED FI ELD OF | NVENTI ON The present invention relates to
the field of pharnmaceutical formnulation science, in 5 particular with
respect to rT§t hods_ of inproving solubility and bioavailability of |ipophilic
conmpounds, YQPHPEI2 e oi dal nol ecul es, in particul ar wiRGT/IBaYHEYESS 0
drosplrenone. The specific formulatieon technique of the present invention
relates to a general principle of providing drospirenone in nolecularly

di spersed form 10 BACKGROUND Un-fornmul ated drospirenone is not well
absorbed in the gastro-intestinal tract, partl because of Its poor

Sol ubi | | E9EPRE XGRS FORPRFSTRS BROTE HBIE Y EOR AL Q5P ERAVBR i n vt er . Mor eover,
dr ospi renone has poor chenmical stability in acidic environnents including
the condition provided in the gastric fluid of the stomach. In fact, al nost
50% of t herraLDsEF IRVENTEIGNS 15 degraded into Its therapeutically Inactive
isomer within 30 m nutes when being contacted tao a solution of hydrochloric
acid wi th Prf grseabiyentipngelates e thedielde{trhagacertiralfermRfipascience im consequence
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duodenum %Fﬁlﬂgrﬁ&wréﬁewﬁ%ﬁg@awQ%Jegw shoul d be conpl etely dissol ved

already in the beginning o G tract. It has been found that when

provi ding drospirenone In mcronised form the in-vitro dissolutionis

hi gh. For exan‘gl e at | east 70% of drospirenone is dissolved at 30 m nutes
after stifr PAGKGBPYER ution testi ng. However, the mcronisation technique
requires spRGhiduiatey GUSHIRABR is nbSwaCSHsbbedMAnEBYstRentkfitd 64kt ph@yhandl e.
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may be needed. 0 ferent or Lati on t echni ques .are,. snown 1 or t he
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wherein the active ¢ ound. _in an initiall ri,tical step i.s solved in
the carrijef® \F;\lr/ﬂrinélflue ?%grn@%‘i?éa ﬁné}f) rhté‘ef"i‘ nare 'né%e _guog?wmdn‘”h(')crh %f‘u'feés‘al!éést a part of
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applied 40 whenever taste masking is desirable or damagi ng of coatings is
t 0o be expedtthad bedrhieundDRFRVMATHOGNINGOREP MED0RO 05N BB Eed fdP@T teBAOME 000665

dissolution is high. For example at least 70% of drospirenone is dissolved at 30 minutes
after start of dissolution testing. However, the micronisation technique requires special
25 equipment, Is costly and may be difficult to handle.

Alternative formulations to those including micronised forms of drospirenone may be
needed.

30 Different formulation techniques are weli-known for the preparation of pharmaceutical
compositions having the active component in admixture with a liquid, a semi-solid or a
solid excipient. However, such techniques merely aim at having very fine particles of the
active substance uniformiy dispersed with excipients and not to having the active
compound dispersed at the molecular level with excipients. Furthermore, such formulation

35 techniques do not imply a process for making a composition wherein the active compound
in an initially critical step is dissolved in the carrier which then make up the final
composition or at least a part of it.

WO00245693 describes dosage forms of active substances suitable for being applied
40 whenever taste masking is desirable or damaging of coatings is to be expected. The
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2 dosage forns conprise the active substance as uniformy dispersed or
dissolved In a matrix selected fromthe group consisting of paraffin, fatty
al cohol's, triglycerides, partial glycerides and fatty esters. US 5,789, 442
relates to the fornulation of the active conpoounds in adm xture with 5
convent i on¥P B%¢EEPWnts, such as liquids, seni-1iquids, PSEPFYBNGENI ¢ or
inorganic carriers, for parenteral of enteral adm ni stration. US 5,569, 652
relates to the formulation of active conpounds by processing the active
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est rogen. INFBHRILNB LIS Yescri bes drospirenone in a phar rraceutl caI tabl et
preparation re ared by using conventional fluid-bed technol og
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drug i s i rfoagaragebdorSent@sl Ainidstratiosuspensi on. Still ot her techni ques suggest
using the active compound in mcronised formin order to inprove

bi oavai | ahid 5 5§0,b52 Rfdteersithg fdrmtlatich srdetivkt dopibolifidstyeprogeksinethecmaund in

wat er . Zqo}pgo%\glgﬁ%,g@rgnhqﬂ%n@pnpom tions conprising drospirenone in that
drospirenone is dissolved in a suitable solvent, e.g. nmethanol or ethyl
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bi oavai F%tﬁ@ﬂ?”%‘? rE)a(-:yr r8Y ?(ﬁﬁﬁ??@?@? @g tir ospi renone, these efforts have

not elimnated the initial dissolution step of the drospirenone in the

gast r o- i nt&st PRt TRt eRsO 5eN BN FABP NI S o8%e drug can take place. 30
SUMVARY OF | NVENTI ON Now provided is a pharmaceutical conposition conprising
at | east oM@ 280¢P6hi2B3| degerlpgs divepirenare B arhagBateHtral Bbigt PEePeSpPT BifaRIEd

pr ogest er deysingpbeveations fluidtted depbsele@l.) and/ or an estrogen (estradi ol and
esters thereof) in nolecularly dispersed form That is to say that the
CoNposi t i OMO OOV EZHS 5 aelstes totaialositivnggconprisihe b akdtystetpos gerivetrhanand whi ch is
present 1§ rbp’a‘énatnp% HredEREsTA (RBspirBndheNORreddnel); Whated theldrlg iByh eddigoy esent i n
a nol ecul ayly o%ém&%@r?s%h form It Is intended that the drug is present in a
di ssol ved state in the excipient. The nvolecularly dispersed drug wll be
rel eased very fast as dissolution takes place instantly WO 2005/ 087194

PCT/ 1B200 5N Qe 2echBiqubesughbst ueing akeactié torklRSndlinshidicR@edeeh.in bitefto

phar maceut ioalve IR WARUAL Rast ABsHHIA of the active compound in water.

20

e

WO 01/52857 mentions compositions comprising drospirencne in that drospirenone is
dissolved in a suitable solvent, e.g. methanol or ethyl actetate, before being sprayed onto
the inert carrier.

25 Despite the fact that previous efforts already have resulted in some improvement of the
bioavailability of per-orally administered drospirenone, these efforts have not eliminated
the initial dissolution step of the drospirenone in the gastro-intestinal fluids before
absorption of the drug can take place.

30 SUMMARY OF INVENTION

Now provided is a pharmaceutical composition comprising at least one steroidal drug such
as a progestin (e.g. drospirenone, progesterone, eplerenone, etonogestrel) and/or an
estrogen (estradiol and esters thereof) in molecularly dispersed form. That is to say that
the composition comprises a steroidal drug, preferably drospirenone, which is present in
35 the composition in a non-particulate form. By being present in a molecularly dispersed
form, it is intended that the drug is present in a dissolved state in the excipient. The
molecularly dispersed drug will be released very fast as dissoiution takes place instantly



is nolecularly dispersed, the disintegration tine is actually the
rate-determning step for release of the drug, which neans that the

bi oavail ability can be significantly inproved by the present invention. 5
Preferably, the conpositions are provided as either a solid, a sem-solid or
in the forWO@POS8794 quid, all forms are in turn prefer SNBSS for oral
adm ni stration and preferably to be gontacted with the gastric fluid and
then absorbed fromthe gastro-intestinal tract. Such conpositions are found
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pr epar at i dhe arederttdnvehtdoruse of the conpositions. 15 The conpositions of the
invention are provided by a process conprising the steps of: a) providing
dr ospi rentmgea,bag tHaQoRpodldifa a@@bfo\zi@éc{ 89 éitrand s&l)d le&%%dllld%glrtﬂﬂe f6HOSERI T enone
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m ;Ture O%’l;{qhﬂ gl BriR&e9h t\.g?f&% gr% | g\ !5 for@% adrﬁ 5@% erferagr ytb:B%\l It has

been founacoPﬁé'ieg%ﬁrtﬁ%E Iragro@?)r{lﬁ 978Vt ;['"5 STFERNE in a
nol ecul ar | PrRPLHEE SERIFOHBY R %@%’I"hrﬁﬁ'"'t ‘%alY ‘@bi B 9pest Tht?f‘"f@r‘]é biffivy Pn”dr fastiect to the
manuf act@rvitngdisgptutior seleasglapdicembe gpdm@w@ql corditigyisl whigh do notyiegyics costly

di ssol ut i osyuiphienvbrtdaetpeiaraat i on of human 25 colon cells and in vivo

bi oavailability. In a first aspect the invention provides a conposition
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phar macéutical |y acceptable carrier whether the conposition being solid,
sen - sol i drhercoinposifidng@r thefiovamtionareomemidediby 2 Ripeess foraprisinadhpsisps ¢fons i s t hat
drospirenone is dissolved at the nolecularly level in a pharmaceutically
accept abl e ca) preidirandtospfeavesaridi doe od mesotaveat(s)daraspi r enone wi t hout being a
conventional solution of drospirenone. Typically, drospirenone cannot be
det ect ed by >b)rdagolding thHeadrbspimenaieadoytpieselpin thy ood brehoudatradhisg amet hods 35 such
as |ight mcroscopy, electron mcroscopy or dissolution. As the drug is

al ready presefybptidrailyg dliss tlevritur-©bitainddimetap 10l ecul arly di spersed, the
dissolution will take place instantly when disintegration of the dosage
unit haggtaken place. Therefore a common feature of a dosage formis that
when conparing disintegration tinme of the dosage formwi th the dissolution

time, thesﬁsﬂﬁ.kb%@hxﬁm bRARRUNVENYIONI N the uncertainties associated
with 40 the nethods of analysis. WO 2005/ 087194 PCT/ 1B2005/ 000665

It has been found that pharmaceutical compositions comprising drospirenone in a

molecularly dispersed form exhibit superior performance with respect to the manufacturing

process, physical or chemical stability, in-vitro dissolution, in-vitro permeation of human
25 colon cells and in vivo bioavailability.

In a first aspect, the invention provides a composition comprising drospirenone molecularly
dispersed in a pharmaceutically acceptable carrier. In alternative terms, the invention
encompasses a composition comprising drospirenone in dissolved form in a

30 pharmaceutically acceptable carrier whether the composition being solid, semi-solid or in
liquid form. A common feature of all compositions is that drospirenone is dissolved at the
molecularly level in a pharmaceutically acceptable carrier and behaves like dissolved
drospirenone without being a conventional solution of drospirenone. Typically,
drospirenone cannot be detected by X-ray diffraction analysis or by other suitable methods

35 such as light microscopy, electron microscopy or dissolution. As the drug is already present
in a dissolved form, namely molecularly dispersed, the dissolution will take place instantly
when disintegration of the dosage unit has taken place. Therefore a common feature of a
dosage form is that when comparing disintegration time of the dosage form with the
dissolution time, these will occur simultaneously within the uncertainties associated with

40 the methods of analysis.



4 In alternative terns, the invention enconpasses a conposition conprising
drospi renone on dissolved formin a pharnmaceutically acceptable carrier
whet her the conposition being solid, sem-solid or in liquid form A common
feature of all conpositions is that drospirenone is dissolved at th

mol ecul ar | WO 28084879 a phar maceutical |y acceptabl e car ri%y830 3’rq9106f§ehave li ke
di ssol ved drospirenone w thout being a conventional solution of

dr ospi renone. Advant ageously, the corrposi ti ons of the i nventi on exhibit
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t he dissolution nmedium 900 nml of water at 370C and as the dissolution
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pr ef er abt yrpF‘nSW? sf58r°ﬁ1 8fPH solid, a sem soI idor ali qui d. Solid

conposi tions accordlr@g to the Fresent invention may be referred to as solid
sol ut i ons.As peNtigagd. highy hiepvailability gay e eengyseity UsRg ”&‘E‘IE‘B?% HyotRYttHe present

i nvent i on tagfwolegahes sonedésadrentagns| hecduse snigipniseddires fsinfetroitrecldate dugrm| ved

form whergbductibreasbihe @atsoirees handithg tesdyt apsigraf exposedrd tiistgrqooitiitheset er m ni ng
whet her t N@sH05Magdsichi®Be bvoidd3fMthe PRIkt pRéduBtidn ibdeds, Qﬂﬁﬂsstbtal i8Wer 30 The term
Sg}): gc%ggln‘%(“bgt?'p@% on Qfeps,@éhﬁgélj @&f&#’h‘% &{ l!|r91'a mén%f Q’e any
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dr ospi reno??es " % at 't RE s ALY SR8 t hi 1 -anot her corrponent
B (such asma dtykgtcogs: 'QDWFQH@P? “"'%m'tYﬁa '%ﬂ’f?@h@ﬁ? ”'ﬂ%@ﬁy not be detected
in crystalline form X-ray diffraction anal ysis nor be detected as
parti cul at@mMRISHPN %‘tg% '”P’?f‘tt?ﬂ;?é% Birefar#Rly 'I“dF‘?rfO(S'P BHa SP‘ﬂdrlarFeﬁ‘l‘rﬁ?'Hrﬂi@§'qf'k9r m by
35 any mcroscopic technique. By the term "nol ecul ar dispersion” it should
al so be unt¥d seropebitiohapccdrdigpliortbe aresentdnvgnidionyele refercasnip @acpiid Blutiepmr dl ess
of the mature of B. That is to say the term"nolecularly dispersed” is
i nt er changeaf! BliveddiduliecohPb&tionsiBRt& it 8 the prés8HOhV@@on are meant to define

solutions with drospirenone on dissolved form, wherein the solvent has a viscosity and/or

melting point determining whether the composition is a semi-solid or a liquid composition.

30 The term "molecularly-dispersed” or "molecular dispersion” is used to describe any solid,
semi-solid and liquid system in which a component A (such as drospirenone) is dispersed
at the molecular level within another component B (such as a solvent or a polymer), so
that component A can not be detected in crystalline form by X-ray diffraction analysis nor
be detected as particulate form, be it in crystalline form or be it in amorphous form, by

35 any microscopic technique. By the term “molecular dispersion” it should also be
understood that drospirenone is dissolved in component B regardiess of the nature of B.
That is to say the term “molecularly dispersed” is interchangeable with the term
“molecularly dissolved”.

40 The term "solid dispersion” refers to a condition in which Drospirenone is in a substantially
non-particulate form and Is dispersed in a polymer matrix. This condition may also be



40 The term "solid dispersion” refers to a condition in which Drospirenone
is in a substantially non-particulate formand Is dispersed in a polyner
matri x. This condition may al so be WD 2005/ 087194 PCT/ 1B2005/ 000665 5
referred to as "solid solution”. Alternatively, Drospirenone is In

crystal | i nEORHBISAM is dispersed In a polymer matrix PSRER2PHYOE he
crystals are being so fine that they.cannot be detected by x-ray
diffraction analysis. As used herein, the term"substantially non-
particulate" refers to a condition i i ch nmore than 90%.0of Drqspirenone Is
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f or m when panebiyeiragn.by means of mcroscopy. The term"solid solution” is
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dr ospi reneaeicuigte foomphet ehalysitighyohesad of mictdseool vent present on the surface
of the carrier. Such solid solutions are fornmed by conpletely dissol ving
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by the addiplan, 8find ol 4 RO ARHALDI ng the  sol vent, while keeping

dr ospi renone on di ssolve form solrd solution is said to contain

drospi renone nol ecul arly dispersed within the conposition, nore specifically
wi t hi n ¥hén aoartigeat formpa 1ol splkipn Isshprasterspd bydayige drasgirenose (erzgolRy

sem - sol i agcavedngredjent) meestierty tinparkiddih agolvedriparie atsorddingpesdiddarier t he

nmol ecul ar cheabdd of\WidtdrbiRg acoddnent whilkUgmaintngisslid. Thias tnskgrtadadespirbddne Is
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formof_m croni sed _par es or particres. 0-sSlze ranges, Hence, the
term " ndl & F@W'?Q 81%35;8{ yeakigte ae§°§'§ﬁf' it F47tieR &f ﬁaglé‘_j %?6rﬁﬁ58§f%r?}8%5“e\/mer ein very
fine partiselVed. yhiledresRipp dEasBiRRnone py dissched iprat dnicde golpidgnt ip Epidse eantadar ti cl es
of nanosi Zegsphienpee mdasuldrly dispereat! witttim theshappsilienu rioca bpegifigaly eypithitbthe

i ngredi entsslverit. carriers or wherein the final conposition still conprise
drospirenone In the formof particles. 35 The term " Supersaturated sol ution”

I's used)d GrdesH{isBRiiSnSOLLd BheSPBL 3hLdN-Biid Vﬁrﬂﬂ?qgmsry%inolﬂ dmcichtahe drug that
when a

s higher (RaRhl R abdegll 0 SElgentdalyon, Wheh, determ ned” at room
t enperat ure. PEISNS i 9CPES say Tt Hespl?e P geﬁ'er content of drospirenone

no crystalline drug can be detected by powder x-ray diffraction anal ysis.
Basi cal | y,Thus, itis to be understood that compositions of the invention comprise drospirenone in

non-particulate form, e.g. wherein drospirenone is not present in the composition in the

30 form of micronised particles or particles in nano-size ranges. Hence, the term "molecularly
dispersed" essentially excludes compositions wherein very fine particles of drospirenone,
such as micronised particles or particles of nanosize, have been dry-mixed with
pharmaceutically acceptable ingredients or carriers or wherein the final composition still
comprise drospirenone In the form of particles.

35
The term “Supersaturated solution” is used to describe a solution containing a
concentration of the drug that is higher than its saturation concentration when determined
at room temperature. This is to say that despite the higher content of drospirenone no
crystalline drug can be detected by powder x-ray diffraction analysis. Basically,

40 supersaturated solutions are expected to be thermodynamically unstable leading to a
saturated solution and recrystallized drug.



40 supersaturated solutions are expected to be thernodynam cally unstable

| eading to a saturated solution and recrystallized drug. WO 2005/ 087194
PCT/ 1B2005/ 000665 6 The term "Stabilised supersaturated solution"” is used
to describe a supersaturated solution wherein no recrystallized drug can be
detect ed bY AWMU ffraction anal ysis. For exanple, SRGIABR0SARM66N can be
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(ethylendiglycolmonoethylether), polyols, citric acid esters, monoglycerides, diglycerides,
30 vegetable oils, vegetable fats, partial synthetic triglycerides (e.g. medium chain
triglycerides (MCT) such as miglyol®), synthetic triglycerides, mixtures of glycerol fatty
acid esters such as Imwitor®, fatty alcohols, fatty alcohol ethers, fatty acids, fatty acid
esters, waxes, paraffin, purified water and mixtures thereof, In addition, surfactants and
co-solvents can be used.
35
Those skilled in the art will recognise that the melting point of several of the above-
mentioned solvents depends on e.g. the length of hydrocarbon chains and the degree of
substitution. Therefore, the skilled person will easily be able to select the proper solvent in
order to produce a liquid or semi-solid composition.

40 Preferably the solvents are selected from the group comprising ethanol; propylene glycol;
partial synthetic triglycerides; or vegetable oils.

Typically examples on polyols are Glycerol, propylene glycol, sorbitol, mannitol, inositol,
pentaerythritol, maititol, lactitol.



order to produce a liquid or sem-solid conmposition. 40 Preferably the
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Lecithine
b) block copolymers of ethylene oxide and propylene oxide such as Pluronic® and
Poloxamer® grades
25 c¢) glycerol esters, and polyoxyethylene glycerol esters, and mixtures thereof such as
Gelucire®, Labrafil®, and Labrasol® grades
d) propylene glycol esters, such as Lauroglycol® and Capryol® grades
e) sucrose fatty acid esters such as Sucroesters®
f) sorbitan fatty acid esters, and polyoxyethylene sorbitan fatty acid esters, and mixtures
30 thereof such as Span® and Tween® grades
g) polyoxyethylene fatty acid esters, polyoxyethylene fatty alcohol ethers, and
polyoxyethylene mono-, di- and triglyceride esters, and mixtures thereof, such as
Cremophor® grades,

35 In current interesting embodiments of the invention, the liquid or semi-solld compositions
of the invention comprise as the solvent:
h) medium chain triglycerides
i) ricinus oil
j) Imwitor® 308 (Glycerolmonocaprylat)
40 k) Cremophor®EL
) Cremophor® RH 40 (Polyoxyethylene-40-Glycerol-hydroxystearate)
m) polyethylene glycol 400
n) transcutol® P (ethylendiglycolmonoethylether)
0) Triethyl citrate
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caprylaic/capric glycerides (Imwitor® 742) and polyethylene glycol 400, a mixture of
caprylaic/capric glycerides (Imwitor® 742) and polyethylene glycol 400 and ethanol.

Generally, the amount of drospirenone in 2 g of such liquid or semi-solid compositions is in
the range of 1 mg to 30 mg, preferably 8 mg.

25
All these liquid compositions can be encapsulated, e.g. in soft gelatine capsules.

In further embodiments of the invention, the composition is in the form of a micro-
emulsion pre-concentrate. Such embodiments comprise in general the liquid and semi-
30 solid solvent as mentioned above, but may further comprise at least one emuigator.

Suitable emulgators of the invention relate to polyoxyethylene-35-glycerol-triricinoleate
(Cremophor® EL), polyoxyethylene-40-Glycerol-hydroxystearate (Cremophor®RH40),
polyoxyethylene-400-monoricinoleat, polyoxyethylene fatty acid giycerol esters
(Gelucire®, Labrafil®, Labrasol®) and others. The emulgator may be mixed with suitable

35 co-emulgators and/or co-solvent, such as ethylendiglycolmonoethylether (Transcutol®P),
Glycerolmonocaprylat (Imwitor®308), and propylene glycol esters (Lauroglycol®,
Capryol®).

In still other embodiments of the Invention, the composition is in the form of a solid.

40 '
In one embodiment thereof, the composition comprises a pharmaceutically acceptable
carrier that is a solid at room temperature and/or has a melting point above 40 °C, such as
in the range of 40-80°C. As suitable solid carriers can be mentioned solid polyethylene
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Preferably, the polymer is selected from the group comprising polyvinylpyrrolidone

30 (Povidone®, Kollidon®), and polyethylene glycol (PEG), and polyvinylpyrollidone is
particularly preferred. When a water-insoluble polymer is employed, crospovidone is
preferred.

All of the foregoing polymers are well known in the art.
35
Polyvinylpyrrolidone represents polymers of I-vinyl-2-pyrrolidone. It is available
commercially as Povidone or Kollidon having a weight average ranging from about 2,000 to
about 1,500,000. Generally, the polyvinylpyrrolidone used has a weight average in the
range of about 7000 to about 54,000, with about 28,000 to about 54,000 being preferred
40
Crospovidone represents water insoluble synthetic cross-linked homopolymers of
N-vinyl-2-pyrrolidone. Generally, the crospovidone has a particle size of about 20um to
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range clofazimine, clofibrate, clonazepam, cyclopenthiazide, cyclosporin A, dapsone,
demeclocycline, diazoxide, diflunisal, digitoxin, digoxin, disuifiram, domperidone,
droperidol, enoxacin, epothilone, ethionamide, etretinate, felodipine, fenbufen,

30 fexofenadine, flumazenil, folic acid, furosemide, glipizide, gliquidone, griseofulvin,
haloperidol, hydrochlorothiazide, hydroflumethiazide, ibuprofen, iloprost, indomethacin,
isocarboxazid, isosorbide dinitrate, isotretinoin, isradipine, itraconazole, ketazolam,
ketoconazol, ketoprofen, lansoprazole, liothyronine sodium, lisuride, loperamide,
loratadine, lorazepam, lovastatin, mebendazole, medazepam, mefenamic acid, menadione,

35 mequitazine, methotrexate, misoprostol, morphine, niclosamide, nifedipine, nimodipine,
nitrazepam, omeprazole, oxazepam, oXxytetracycline, pantoprazole, perphenazine,
phenylbutazone, pimozide, pindolol, probenecid, probucol, pyrantel embonate,
pyrimethamine, retinol, riboflavin, simvastatin, stilboestrol, sulindac, sulphadiazine,
sulphamethoxazole, sulphasalazine, sulpiride, tamoxifen, temazepam, thiabendazole,

40 thioguanine, tocopherol, tolbutamide, tretinoin, triamteren, triazolam, trimethoprim,
zopiclone.

As said, a compound of the invention may be a steroidal molecule or otherwise a hormone
of which can be mentioned;



of other active pharmaceutical ingredients may benefit fromthe present
technol ogy, such as al bendazol e, am nogl ut het hi m de, am nosalicylic acids
(3- 4- or 5-aminosalicylic acids) am odarone, asten zole, azathioprine,
becl am de, benoryl ate, benperidol, bezafibrate, biotin, bronocriptine,

br onocri ptWF?éO??é’éWét e, bumetani de, busul phan, caber golRGTAB2(®5/000665

car bamazepi ne, cefixine, chenodeoxychplic acid, chloranbucil, chloroquine,
chl or propam de, chl orprothi xene, chlorthalidone, cinnarizine, cinoxacin,

cl obazam , c I Lar ent.hiazi de,
cyciosporin %ﬂi%%%?oﬂgzag%g%g%f%%?w %%tggiﬁ%%es?é%r%%mﬁ%r, di gl t oxi n,
di goxin, di stiTPFFAE BEREEPT GRS gPS FEana sy ,esh(ﬁ‘ S ‘?{?p'%rb%‘f hi | one,

et hi onam de, etretinate, felodipine, fenbufen, 30 fexofenadine, flunazenil,
folic acid, iestddens, sbcteas ggtradjol andresteryiherpeblegtrodieol valerpig.oper | dol
hydr ochl ®r ot bstadiot enanthatk, @birsth@ tchpicrzate) @stradil undéaytate)) eipsi osstrong,ndonet haci n,
| socar boxazi ghnjigaaisBbgs dbduiiil athRyl SebaBt kaheithel] feadaddl, NFiest-ioaconazol e,
ket azol am 5@5&%”%E)miﬁenérsge%ggﬂegfrg&f:tolr%gﬁ?g L &str d,e%_trayerpwalamgsod' um

\=e})

b
lisuride, |operam de, 0 n or azepa ovastat.in bendazol e,
redazepam | mELEOUITE SSEPE R PERE SRS GPT S PETEO i RUCTOERY o
nm soprost ol , SHROPMIGTEPOHAMBERYALYE, ni f edi pi ne, ni nodi pi ne, nitrazepam
oneprazdl e, oxazepam oxytetracycline, pantoprazole, perphenazine,
phenyl but azogeticgiteroids,dach pd cutitdoads arjarghleaetitalis, pgobetdhethagsyiieant el enbonat e,
pyri met ham n@iprdpRhbiRObetami®édraVbdlamsthBatas tabiabs, bilidsoRaesddbetasoisul i ndac,
sul phadi azi ”ﬁmp'oﬁéﬂgPQ&fE‘?és'a%ﬁ& ia%‘e, cohtkaHRaRal82 g %mﬁ%ﬁﬂsgh ,'ﬂ%vocéﬂéﬁ??é' fen,
temazepam t !g%%n ra%nqso?d 40 % | oguani ne, tocopherol, to but am de,
tretinoin, tPianteren X7 aZ6f M “trimethoprim zopiclone. As said, a
compound® of the invention may be a steroidal nolecule or otherwi se a hornone
of whi ch cankisgestinptanbansitoodls, Z006FsOYPrPRIOMRCEIN8IBUS/. dedeedrel, gkstoden$y ogens,
such as t est estrergseelndregsdtansed, hegeafnats, estabihénos moenbindroad ecetate,
t est ost er one nsREHAGIIIARErgedt RO ToRJORE, BYERLORIIR, medokAFbRIRAGPT OPi Onat e)

estrogens / @é&ét@?ﬂrﬁ&&@%ne, % Qst@%n@?&&&gi R L‘.pé&ﬂfé li8§ﬂo‘§,r ﬁ'c&&ﬁ{rgﬂg reé@p%rr adi ol

val er at 5.estradi ol enant hate, estradi ol cyplaonate, estra I

indecyl &0.¢) . BBt Tdlesndse [eaReSHS st FusResa e g s SR RAT e, i ny
estradiol, fenestrel, nmestranol, nylestriol, quinestrol, clomfene,
estrogen recaéldegeront aRHIeRs| SHESas PHPRUYE e RRETERNINe afaPFRICAtE NEBRERIANS S,
est rogen r ecedpramngehexrateiE, PrEencet, epepane; eesiteornd) exermtagpmrei®e,
estrogen recepiRbsodewsib@gonat ors. 10 Corticosteroids, such as cortisones
and gl ugecorticoids, e.g. beclonethasone dipropionate, betanethasone,

bet amet NasonGyy ah &f Bl fion AUYSHON 8.0 RPN ASRY, cRIOR] @OALRy c! obet asone
butyrate, co 8, dexanet hadone, udrocor{isone acetate,

pr edni sol one, predni sone.
It is to be understood that the compositions of the invention may comprise more than one

active drug substance, e.g. a combination of two ore more drug substances. For example,
30 a composition of the invention may comprise a therapeutic effective dose of drospirenone
and a therapeutic effective dose of an estrogen.

Form of pharmaceutical formulation

The composition comprising the molecular dispersion can, optionally, further comprise one

35 or more additional active ingredient and/or excipients selected from the group comprising
of: disintegrants, lubricants, glidants, artificial sweeteners, bulking agents, colorants and
one or more flavorants,

The composition comprising the molecular dispersion can be produced in solid dosage

40 forms. Solid dosage forms include tablets, film coated tablets, granules, pellets, pills,
capsules and powders including for example any modified release form of said dosage
forms such as dosage forms with delayed release coatings, sustained release coatings,
enteric coatings, immediate release formulations, effervescent dosage forms and chewable
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15 orooestins/antiandrogens, such as cyproterone, etonogestrel,
desogestrel, gestodene, |evonorgestrel, norethisterones, norgestimate,

nor et hi ndrone, norethi ndrone acetate, norethynodrel, norgestimte,
norgestrel, medrogestone, nedroxyprogesterone acetate, progesterone,
progest er oW® 206¥W8p¥r A specific |igands, progesterone FEUBPISH0REs B
specific ligands, nesoprogestins, antlkprogesti ns, asoprisnil, asoprisnil
ecamate Al dosterone antagoni sts, such as spironol act ones, eplerenone,
canr enoat € S8 renﬁene ddi Ci re&onle_ nexr enoat e, Er_or enoat e, epost ane,

Teapi 1 enon@ MO BPUES I  BR SRBHRE eyt BYDASRENe FIHSPEHINEIKBEOPN/ { ami n D
hor nones, SEEH gUuicaef(HRYFLrapsties: @af €398 BRM<Ei ferol , calcitriol. It is
to be understood that the conpositions of the invention nay conprise nore
t han one mcbmeentodigrentshiteadappsiBorg. may becubaaidronlatdd foMEucod @r nor e dr ug
subst ancgssubJuaLaeAiMbiation 3fbraxSAPR ASink iféh &Hodehgesi BMBALiIhY Brd¥BYerfoRER | s€ a

ther apeut | 6 6LgG! JAB-ASR Alovdl QT BALEPHE, r@ihidol ﬁgﬂpgviag&.bgiefﬁctive dose

of an estro mace on_
r%8e one

n. Formo ar Ical [ I on The conposi t
compr i si ngS U1 EE I S s rar e o ol ? oE8iRFTEnoTs I PR S Bl
35 or nor e?'SRiRA RIpGHSIrR YAt e bYF@lMErRse MR ErRNEXETIST aRcessigl Baidd from t he
group conpsdmpiogitjonsghay ki iitable derdices) ol sublingvalrapsayingl dpdbdatisn. arti fi ci al
sweet enaps, bul king agents, colorants and one or nore flavorants. The

CoOMposi t i ORY GRBFY fofrhdEhntHRErHMIEE B HetHdLSREI RioWh ik 8k H€ produced in solid
dosage 40 forns. Solid dosage forns include tablets, filmcoated tablets,

granul es, pellet ills,. .capsul es and powders . inc| udi or exanpl e any
ot ed r Dibiali e Mheusk oL RRR LR hoR LS 1 A ebu Sh e Bt

del ayed r eMegS¥aryghirrisgd corapesttionhreiielPiepda ehoxt P Ryabout afietei entBat i ngs,

i mredi atle rapbesdgen flmublliapiabpg, 5.@ vy tegdatmatesting bddsaganformnsict hkewabl e WO
2005/ 08719%blREsT fraBaies) pe i 66powdk?s, hesferably Capsibbetsi.o e hibude 5. \to%.Sfstis gel at i ne
capsul es, Radag ugebdidaMerHeansiedutsly dRYEHEAXMRRBYbN rdMBtd¥bm GBbltw @300 ( HPMC)
capsul s, aofl (FRELALERRARICEARSHe R | FeS R sRPOSIEALSanduisy GEAPOST ti ons

may be suitably ated for Dbuccal or 5 sublingua mnistration. For
exanple _in the formof | ozenges conprising Drospirenone in a nolecul ar

di sper s¥8nE%tPe4t5 | avoured base or in the formof pastilles in an inert base
of gel at i Arnoted ghove,i the corapesitivge obihe ivarior. codprisele swnberiahadditdnalr ospi r enone
i n pol yner excplanss thamtheakgoredeolyhec ediveity agtacyandandocrydralidation adhibitocosa w t hout
any further processing. Liquid conpositions may be suitable for buccal or

subl i ngual Ftﬁﬁ%%ycjiMe@'Qﬂls laFPLdi g Fidh el gr6lRSRASSHIR R Br 6B RGIo QAlRED DY
met hods wel ss‘ﬁﬂ]%"‘ég Slndne ca@toxﬂ%’tﬁ'ucce’f}bnké’e’ sobifih) AIBUAL 481, DI OSPY L enone ranges
fromab(%ut it_Q?}lBu\f %roow?_oln Ye_ ! N _

polacrilin sodium or potassium and sodium starch glycolate. Those skilled in the art will

appreciate that it is desirable for compressible tablets to disintegrate within 30 minutes,

more desirable within 10 minutes, most desirable within 5 minutes; therefore, the

disintegrant used preferably results in the disintegration of the tablet within 30 minutes,

30 more preferable within 10 minutes, most preferable within 5 minutes.

Suitable lubricants include talc, magnesium stearate, calcium stearate, stearic acid,
hydrogenated vegetable oils and the like. Preferably, magnesium stearate is used.

35 Suitable glidants include pyrogenic silica, talc and the like.

Suitable bulking agents include xylito!, mannitol, compressible sugars, lactose, calcium
phosphate and microcrystalline celluloses.

40 Suitable artificial sweeteners include saccharin, cyclamates and aspartame.

If desired, known flavorants and known FD & C colorants can be added to the composition.
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nol ecul arly di spersed conpositions, preferably fromabout 5 to about 50 wt %
and it 15 ranges fromabout 0.1 to about 5.0 wt% in the pharnaceuti cal
dosage form such as tablets, granules, pellets or powders, preferably from
about 1.0 to about 5.0 wt% This is to say that typically the nolecularly
di spersed WO98X18f1%n ranges from about 5 to 100 w % i FrciBR00ShGUsEERCEUt i cal
dosage form preferably from about 101 to about 50 wt % 20 Excipients As

not ed above, the conpositions of the Shvent i on conpri se a nunber of

addi tional exciplents than the required pol yner, solvent, surfactant and
crystallisation Inhibitor. Suitable disintegrants are selected fromthe
group consfeesspépr@repadrpeRER digpsesias of diveRiEn?® cr oss- | i nked pol yrmer of

car boxymet hy |Comipbsitlioms ef ednvwendion o dporepaten ®y agirareshcoNigrisingahastepd éofn sodi um
or potassium and sodi um starch glycolate. Those skilled in the art wll
appreci at e t hatprovidihng drdgsienald sndf e ot eivps &ssdrd)eaddabl ets to disintegrate
wWithin 30 mnutes, nore desirable within 10 m nutes, nost desirable within
5 mnutes; therddsenmg thd@osphesbit @@y hSBE o 6f BbRbbMidr@FWds i n the ‘
disintegration of the tablet within 30 m nutes, 30 nore preferable within 10

m nutes, nostc)RpRbRIRAR—-ANYHhRtPe BbBREEH- steptih)t @bl e T ubricants include talc,
magnesi um stearate, calciumstearate, stearic acid, hydrogenated vegetable

oils and t ek ipkecc et BLABD e, IRUME YA ARb AU BuplrndtR Al step By U1 L DI @
glidants inc lFI(i(? Fyr{oorﬁeé‘hﬁ S!_:"LI ca, . tal c an G ra |Oke } %w t?gvl bu‘ ki ng
agents | ncPide? x‘%r 71201 RalGfT5o1° ?CE?S%%E PR ¢ MEAFGAIF Loy odrotely ¢ um
phosphat e &R I f'B%PWP%‘I“F'itﬁét”c‘fjéWq'ul oses. 40 Suitable artificial sweeteners
i ncl ude saccharin, cyclamates and aspartane. |f desired, known flavorants
and knowd PO Ethombiupresutian fee derieamay ncdude seamgodng eronhenntdess/ 087194
PCT/ 1B2005ka0®66%he &8 Process for preparing nol ecul ar di spersions of

drospi renone 1. Conpositions of the Invention nay be prepared by a process
conpri si ngittsheuls be psdeddtood thpt the @vicdssngn e @sipiet e arousthgane pharenadsutiaallye

carrier (s) accapdbie chrhedirB&RbMENEb ot O SndltHaSRiiVeaRAPEuR MM BbRidatole.t he one or
nore carrier(s); and c¢) optionally, drying the m xture obtained in step b).

I'n the progessedesalcbRBeiReYS priddfing HiRo-@fhullion $A-ViHentPitedi @EREBENANE | N
step ) (S Rl Al KoRELHOLIRE DY IEANS SEhaE G L LALAREL LGyl T asoni ¢
treat ment, Vi gor ousl m Xing, Stirrin ancf or nelt ex {u |H . ?Lcﬁﬁ)ryl ng of
the mi xt ur EPRSTBIVHYS P IBHA SF &3S FRI SPHET QEE PR/ EEG! S BPSBERRE et hods
known i n t Redeseenditiops secytindicherietn disFY vl dipaeiranRee iirtbe Eqdd/egni-yéd carri ed
out usi ng sdhenplrarmacuiseciih yitraaotepratabberated ot P@Cs Foreaxeimpleedn éibgd er and t he
active conpanindsd savEntsosee dbaz) reparicupirp ClesMentd IisRaP) $6 ti).ans rdsaitingpepar i ng
M cr o- enyl & RehtRItEmaP BERNE FRNWES ngSdre@Reridn@dr 1350 e ceaniPite %o 1 mighef-

General I'y, 16y iy GbRefiTiteShOR AT FRNFERMERNE pbS1RI0GRAEGe Mot 1Pl ARGRS

150 mg concentrate, such as 1 mg drospirenone per 750 mg or 250 mg concentrate.

Optionally at least one emulgator as mentioned above is also added to the liquid/semi-
solid.

25 Upon adding water to the pre-concentrate an opalescent micro-emulsion is spontaneously
formed that is ready to be administered. Typically, the amount of water added is from 2 ml
to 100 ml per 1g of the concentrate, such as from 4 ml to 80 ml per 1g of the concentrate,
such as from 5 ml to 70 mi per 1g of the concentrate.

The resulting micro-emulsion does not show any sedimentation or crystallisation for at
30 least three days and centrifugation (6000 U, 10 min) does not cause any sedimentation or
crystallisation.

A process and preferred compositions for preparing liquid compositions containing
molecularly dispersed drospirenone is described in example 7. Liquid compositions

35 containing molecularly dispersed drospirenone are prepared by dissolving an amount of
drospirenone in a solvent by stirring at 25-40°C, the solvent is a liquid at room



conprising mxing a liquid or a sem-solid solvent or a mxture thereof and
drospi renone under conditions securing conplete dissolution of drospirenone
inthe liquid/sem-solid solvent, such as by use of an ultrasonic bath
operated at 50C. For exanples on liquid or a sem-solid solvents see above,
in particuMI%5A8A¥4sol vents listed h) to u). The resul PCTIB2pISOOEES
concentrate may contain from1 ng drqgpirenone per 1500 ng concentrate to 1
ng per 100 ng concentrate, preferably 1 ng drospirenone per 1000 ngy

R s e ol
ment i oned ¥oth\/8Y7 Refgrably 8mgesr 29 of Hee Uiy Ml fanilys 4 susblejseiuenisiglieng

wat er to tmentaned gbrvee int ranticylasly thpsol vestsdiated ioay b-te i IPBYMSN i s spont aneously
formed that is ready to be adm nistered. Typically, the anount of water
added i ss5fcanpaditivhs adc@rdlfiokagies 19 70danthB@nepbasiat irdtpsulsdlGasiagyf rom 4 n
to 80 M peimpkGitiOhs 3de6rdmING BRIRAM L - esalr'&Pre?e?'atflyV OfBapsulted @ nAM Hliather 19 of
Sedi ment at CBE: e arelSAE Wipulor Ry bkl SRS Ble 0L I

centri fuga?ﬁegeﬁﬁf‘ﬁﬂﬁ%pﬁ?ati‘{)'”rﬁoh)gela%escai%‘ﬂ'e%ause any sedi nentation or
crystalilsation. A process and preferred conpositions for preparing liquid
conposi LD oRentbn8 alawsrihat the kdedioaof sohdintsred sedadards i liqeidand sewi-daidcr i bed in
exanpl e 7. cdnppgitidnLEMNO SiventR Hoddndt @tkraths ivBigcifyodf @@sdlatidnyandithe peraredbility
Séf’ié"n :eBoaedra{pﬁg%r@parﬁgrmnglsﬁﬁgknzIapgar@éta r_%mgmlsf_ Ak forfHuR®BAS €NONE i N a
2005/ 05718 eey e Bte rgltgrndf R ngedn e fghih, FealdfBT, Koo

Typi cal | v, 2 BISEEE AR G915 AP TP ROGHORIBIATE. of 1 mg o 30 Ny,

pr ef eraBgy 8 ng per 2 g of the liquid. Typically exanples on suitable

sol vent s aBxampiesrf fooirPeahdadsalessribe thepprotdss fdr ar¢pprindisolig sbiubertssandipsefered r om h)
to u) abovermblafi@positi ons according to exanples 1 - 7 can be encapsul at ed
in capsules. Basically, conpositions according to exanples 1 - 6 are

Pl ngs, éﬁ?ﬁ‘*ﬁ;”é@%?%w‘a&@é&d@?%‘@péﬁﬁ‘geﬂ"é‘%‘%"ﬁimt%‘?ff A
in sof t 2fetar (AEMCAPLLF Ve ToMEed HENE B BHITRIS U185 SRS VAW S of vent s
and sur f ac@RtherRSion#ly|anAsdtiva srhse @ sLEBFRRE IIke sReheRsiari BrismBture iecaHEY on does
not alter eledeelusiod eyingfe sdiegsaxtrutérom agwih schey pdrudenadsi simitay eqgpmedntod pi r enone;
dr ospi r enoreatioh speedCikitie eldge vidEkof 100MPal bpt@haiiy) ehd tempataaire ontheieresdri gat ed.
However, sHimd ®ntoled tythedsy Sraelidah Adspddiifely Qorthdtahé pRicaceohgdrBEird @ exanpl e
2 provides;a, |9 Bféj.ﬁ.gc{oe-eiﬁocﬁﬁ?&%@ﬁk'p?&e%fthdm&[%'n‘ii% Fouefles fntampkes 9 to
13 and 24 desgn) Be.Lle PRI Roess. an Rr SRatind, SObi d sac Ui, o And. R sterr ed
fornul ations: - Ra8iCal T g tNE e are two. net Hods® of preparrig sofi g sofutions.
In one enbEfﬁP'Hjéfﬁfj e(‘HR%\%f)F@‘ be cut or broken into pieces, milled and sieved for further

processing. The resulting in-vitro-dissolution data can be seen in example 25.

30 In another embodiment (examples 10 and 11) the solid solution is prepared via spray-
drying from a solution containing the active and the polymer and optionally an additive
such as a surfactant in dissolved form. Those skilled in the art know that spray-drying
conditions have to be adjusted to the equipment used. The spray-dried product is further
dried in a drying cabinet or via storage in an exsiccator using a drying agent such as

35 phosphor pentoxide.

As mentioned earlier, the polymer is preferably a hydrophilic polymer, which comprises
free hydrophilic groups, such as polymers with functional groups in the side chains, such
as free hydrophilic functional groups, such as carboxylic-, ester-, hydroxy-, amino-, amide,
40 halogen- or sulfo~ groups. Typical examples on hydrophilic polymers which are water-
soluble include, but are not limited to: polyvinylpyrrolidone (Povidone®, Kollidon®);
polyvinyl acetate; polyvinyl alcohol; polyvinyi alcoho! phthalate; polyethylene glycol (PEG);
polyethylene oxide; gelatine; carbomer; methacrylic acid copolymer; ammonio
methacrylate copolymer; cellulose, carboxymethyl-cellulose; methy! cellulose; hydroxy



20 12 , 13 and 24) the active Is mxed wwth a dry powdered polyner or a

m xture of polyners and optionally an additive such as a surfactant |ike
sucroester. This mxture is continuously extruded using a single screw
extruder or a twin screw extruder or simlar equipnment at a rotation speed
in the ran¥® ¥5BF%%o 100 rpm Optionally, the tenperatecemiosiobmssext r uder
can be controlled by heating and COO|§ respectively, so that the process
tenperature is 25 in a range of e.g 0 - 150C. During this process the
whol e m xture | es under the resulting pressure and tenperature thus
di ssol vi ng® F‘Héelé\@?f"'\/'éydir?f‘yf’FPé’yldB?S'?WEer””'O%EHP UMETRYPropeslyofei(HBY: ext r udat e
can be cutCelylossrasR@ER PRh3atsi akbBYdrawyprogy ra?ﬁbly'%ﬁ”é@%p'ftb?'aqeu?'t?P@P'Ymﬁ'fsocesm ng.
The resul termgixiuresthereof dha Bydrohilzpolyatea megnpisb de seatern-insdxdepden@5. 30 In
anot her enhadding it sexanmltesto] Orogfatidddg; sbliemswdrtidgigedidte | &1 dréscprineegeed Vi a
spray- dsypre@rafbr meqaowé#tlé e QU me@odﬁ@n@%hygo@ﬂﬁlwﬁﬁeone&wrrer and

optional I'y %! Mgon% ;?o%/e @E&l‘"{‘ﬂéc—; gnodbo‘fﬁ/ ngﬂona%Fn Those

skilled |n t e adjusted to
the equi pn%aﬁ?wtfgé&re e ey ﬁ?t 6%8%1’““‘1” L h Sebroidang 2t e
cabi net orP6{ededt orage in an ex5|ccator using a drying agent such as 35
phosphor pentoxide. As nentioned earlier, the polyner Is preferably a
hydrophi lic polymer, which conprises free hydr ophi |l i ¢ groups, such as

pol yner 20 wbxtalnpfesniet-i iGriebcripe aupscdss for reorppeing baidrsslutisnscihto wigl dosame

hydr ophi | i @rihgig\chiad BdietgrOsdfed potseh Wit IRRYME itiat sin@BE Brmulabiyith @K Wiso

am no-, an%@ﬁmd4ﬂoh§hQﬂﬁﬁmeQ&m§ Eﬂﬁmpﬁ&gﬂﬁﬁbmeQkﬁébaﬁéﬁgﬂkﬁﬁeOn hydrophilic

pol ymers V\ﬁ dc(ﬂhqlagolgi% ent%tw (f"abooolnl orgér t? gs:c)e?eraq:e tlgl)e Q/arjati n oef(éh% gr’ug to

pol yvi nyl pyt aone

pol yvi nyl yvi nyI al cohol phthal ate; pol yet hyl ene gl ycol (PEG;
pol yet hyl ene oxi de; gelatlne carboner; nethacrylic acid copol yner; ammoni o
met hacr yPat e copol yner; cellul ose, carboxynethyl -cel |l ul ose; nethyl

cel | ul ose; Ahyagessxgr MEPRDO5HBISWNPCThinBRRY0E) 0I0GOS 8escribedan leyémplellBul ose;
hydr oxypr opasicamg alzglutien bruduspens(orfivEdtive hyid palyryiprs @p yksdtibed shovs end bilRhal

cel lul ose afmhat sreRithiatad iin ﬁlﬂdomé/ﬁlﬁpd%@fngpryéchm@haﬁbGQ'(HféJinQﬁ@ra(hBE bal ate; or

copol ymer s, og 10 AR rEQﬁtrrT?_:; Him id. dthrdW?JiH éa'bfnePQM’ mtBTEXﬁr%h%RutPe a
il

wat er - i e
Sodi um 2Palth < Yeearon S e IR 10 o B 0REr
sel ect ed f?‘{?Hﬁ‘%“‘ﬁé’“b‘?oéﬁﬁs w8 ’ﬁaﬁpl?glgboﬁ?\ﬁtl‘?yIpffi}’fqeéf"?ed?ﬂ’fé”ta?%\? H’Sne(r)

Kol | i don( r y9sagmebnrokilychegdasied tetReciodividyEaied fpdepydaientnihepewiing idone i s
parti cul ar Vigroquiisedletianethta Yrele seendit @@miplest®. ubl e pol yner i s enpl oyed,
crospovidone is preferred. 10 Exanples 14 - 17 describe a process for

'SEICF{ ggbgé}?@ghé%étﬁoé&'b‘dl&éa@gﬁ Ll ﬁbu‘éfaﬂmﬂ&?ﬁ% is «ﬁé%EFB%dSHQJan?p‘iestﬂm fét s. A

asi al so be
filled int %“’H‘g‘”aa SO'Ilj@ ?ﬂ’lelxvé'ato 'U?h gl]cﬁs'tysthgn ’e??rg for mejl\} {é’l?tln ?’)ﬁ'gea asical ly
i ncl ude h?/‘?fP"cPﬁﬂ I|c pol yners as rrentl oned above in order to accelerate the

partition of the drug to the intestinal fluid.



15 A process for preparing solid solutions In thin polymer filnms is
described in exanple 18. Basically, a solution or suspension of active and
pol ymers as descri bed above and optional additives are drawn to a thin film
on a filmdraw ng machine using a knife in the range of 100 - 1000 pm The
resul ting MAXWY®7 8¢ ed in a drying cabinet and cut i ntRCTHBRIGERNGEMits. 20
This kind of conposition can be adm pgstered perorally (exanple 20) and to

t he buccal and sublingual mucosa as well (exanple 19). The latter provides

t he advantage that the dosage can easily be adapted to the individual need
of every gg&hgngs The resulting in- vitro-dissolution data can be seen in
exanpl e 26. 25 Anot her nethod of buccal and sublingual adm nistration is
descri bed &amekanpl es 21 - 23 providing a solution of |ow to nedi um

Vi Scosi ty A hadro-bSiuisioh ayecbrdemteté lsyprégarédigy mixing 18{9 g ahseippbi®@ RH 40Gnd
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f ormed sposisaneeusdyg. CentifagateaUledoMg, 10 RINY d6d¥LHos tase dor Sediaéntsiimverany

sedi men§ @t d-piaiRatigt.ystal lisation for at |east three days. Centrifugation

(6000 U, 1.919_%% Mggggsep\;gd @ggﬁgdia&yorg&ggﬁ_yﬁrj_on or 10 crystallisation.

The sanme was observed upon addition water. Exanple 2 A
formul ati on prepared according to Exanple 1 using 120 ng Drospirenone
i nst ead of ®40P'€1% gy has the same properties, but 250 ng of the resulting
m cr o- enul Afopmulgtien rreprreth eecatding todremple 1using 130 oapProspitanene BEgigappet@ A
m cr o- en®ll my das Peeame pespattieat Rti250 pigeakedsiiyngimicrargmliBiof pge-Cyresmapdteor (r) EL
and 2.1 g coR@inl{ HaseedpPbddnk. P and 9.0 g nedium chain triglycerides at 50C
Then, 40 ng Drospirenone is added and m xed using an ultrasonic bath for 15
m nutes at _50C :;50 ng of the resulting mcro-enulsion pre-concentrate
contain 1 ﬁﬁ7€kbspirenone. When 100 nL water is added, a in%htI opaque
ni cr o- emul ATMHROPRUSIHP PEY X158 R Eoriepdred byrRixinge!Sed ¢ CHENANET® ! Eﬁ{'ﬁ/%ilé’n does
not sho®P afipnsseidi®Bang Pi0ohmedivay paingtivly eritesoat S00€. Bien, ¥bmpduespiretaneds days.
Cent ri f ugadddet agbMO@d Using Bn witrsordobsth iwt150aiustEes anyo°sedstrewgtafitheaorsudting
crystal | i s@lctdP8mulsion pre-concentrate contain 1 mg drospirenone.

When 100 mL water is added, a slightly opaque micro-emulsion is formed spontaneously.

The resulting micro-emulsion does not show any sedimentation or crystallisation for at

25 least three days. Centrifugation (6000 U, 10 min) does not cause any sedimentation or
crystallisation.
The same was observed upon addition of 2000 mL water,

Example 4

30 A composition prepared according to example 3 using 120 mg Drospirenone instead of 40
mg has the same properties, but 250 mg of the resulting micro-emulsion pre-concentrate
contain 1 mg drospirenone.

Example 5
35 A micro-emulsion pre-concentrate Is prepared by mixing 18.9 g Cremophor® EL and 2.1 g
Transcutol® P and 9.0 g ricinus oil at 50°C. Then, 40 mg Drospirenone is added and mixed
using an uitrasonic bath for 5 minutes at 50°C. 750 mg of the resulting micro-emulsion
pre-concentrate contain 1 mg drospirenone.
When 100 mL water is added, an opalescent micro-emulsion is formed spontaneously. The
40 resulting micro-emulsion does not show any sedimentation or crystallisation for at least
three days. Centrifugation (6000 U, 10 min) does not cause any sedimentation or
crystallisation.
The same was observed upon addition of 2000 mL water.



The sanme was observed upon addition of 2000 nL water. Exanple 4 30 A
conposition prepared according to exanple 3 using 120 ng Drospirenone
instead of 40 ng has the same properties, but 250 ng of the resulting

m cr o- enul |on oncentrate contain 1 ng drospirenone. e 535 A
ni cr o- enul O&HOSEOP'@S’ oncentrate |s prepared by mixing 1§(§/]§2(@F/gﬁ’ﬁ?§hor(r) EL
and 2.1 g Transcutol (r) P and 9.0 giricinus oil at 50C. Then, 40 ng
Drospirenone is added and m xed wusing an ultrasonic bath for 5 m nutes at
50C. 750 ng of the resulting mcro-enulsion pre-concentrate contain 1 ng
drospi rengpg,,Men 100 nL water is added, an opal escent micro-enulsion is
for med spgn 40 resul tin 1 Cro on .does not sh any
sedi nment atl%ﬁ%gglﬂgn reParleﬁaccgfd"bgntof ?mglg Pakie ﬁ?ﬁr?gebroap'renonedg Pi?f’%gau on
(6000 U, i‘?ﬁ‘ﬂﬁsﬁf"ﬁ EQPeRiS: BURASE ”éﬁw?f R HisHERe é[t"irBﬁ”b'}s‘O“d%%?%eFV%tétl on. The
sane wad cP¥eINeR9I dpsRiretedrt i on of 2000 nlL water. WO 2005/ 087194

PCT/ 1B2005/ 000665 17 Exanple 6 A conposition prepared according to exanple
15 using E2Bmpm 7Dr ospi renone Instead of 40 ng has sane properties, but 250
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di sper sed rr‘afosplrenone
in the Yariyé §$gf e?ft%%go“ﬁ’d'”g A 'P ffl'rg)“%atn?gs Q%O in 1,992 g of one of the
fol | owi ng Wi ﬁ‘a‘ij'd@ ClB?'”ét'@'V‘Fei”ﬁ@G at 25-40C. h) mediumchain triglycerides i)
ricinus oiil fyigin@ojicer ol nonocaprylat (e.g. Imvtor(r) 308) k)

Pol yoxyet h)/|Gll?ﬁer&ﬁmﬁbc}é@ﬂ,ﬂﬂKegtIrthEﬁ@ﬂﬂiS@ate (e.g. Crenophor(r) EL) 15 1)

Pol yoxyet hyl esendfnibie gs Qlycdrydipnstaaiat ecleHoph@aian(r) RH 40) m

ol yet hyd e I rate a mxture of
?% él yc%rgr a(gyd&{( 3%5 y'é 48‘5—&%@@%’ Is'te raﬁ‘g%cr %bﬁop@ Rr'ﬁp %(&t)ure O]E) : 50% .
d ycerol moToR Qg | mm t or (r) 308) and 50% pol yet hyl ene gl ycol 400

ry a mxtd‘r)etréﬂsc%b/grlm nus oil and 50%tributyl citrate s) a m xture of 50%
ricinus oid) amihBo’apol yet hyl ene gl ycol 400

p) a mixture of 7% glycerol and 93% polyethylene glycol 400
20 q) a mixture of 50% Glycerolmonocaprylat (e.g. Imwitor® 308) and 50% polyethylene
glycoi 400
r) a mixture of 50% ricinus oil and 50% tributy! citrate
s) a mixture of 50% ricinus oil and 50% polyethylene glycol 400
t) a mixture of 75% capryiaic/capric glycerides (e.g. Imwitor® 742), and 25%
25 polyethylene glycol 400
u) a mixture of 75% caprylaic/capric glycerides (e.g. Imwitor® 742), 15% polyethylene
glycol 400 and 10% ethanol

In case the preparation is conducted using 8 mg drospirenone, 250 mg of the resulting
30 micro-emulsion pre-concentrate contain 1 mg drospirenone.

All these compositions as well as mixtures thereof can be encapsulated, e.g. in soft
gelatine capsules.

35 Example 8
Compositions containing drospirenone in molecularly dispersed form according to the
examples 2, 4, 6, and 7 were investigated in combined in-vitro dissolution - in-vitro
permeation test. 250 mg of each composition was dispersed in 250 mL isotonic buffered
salt solution. 1 mL of the resulting liquid was tested in a Caco-2 permeation study during

40 120 minutes. The principle of Caco-2 studies is well described in literature, e.g. Haltner E,
Schmitz S, Gindorf C. In vitro Permeabilitdtsuntersuchungen als Ersatz fir Tier- und
Humanstudien - welche Voraussetzungen missen erfillt sein? ALTEX 18(2001): 81-87;
and Le Ferrec E, Chesne C, Artursson P, Brayden D, Fabre G, Gires P, Guillou F, Rousset M,
Rubas W. In vitro models of the intestinal barrier: The report and recommendations of



t) a mxture of 75% caprylaic/capric glycerides (e.g. ImMmtor(r) 742), and
25% 25 pol yet hyl ene gl ycol 400 u) a m xture of 75% capryl aic/capric
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conposi t i orsgording tef exempterfe(Bli Srppsautd@nricimyst or 6.8t he staft of t helperneati on
study - andccdrdin@td exaablet €¢Irewmitbr@f 308he per measbison st udy, i.e. +afoer 120

m nut es conk@edingMd dxatnpR Aalepn 15 cells: Conp@siti ons. % DRSP deggaded
Initial Endg D ;éa{oe&gﬁ]p,epﬁnggb)ng to exanpl e 25(RH4A0,5 Jranscutoher), MCT)

2.0 3.1 + 4 L Aefordi Bl 10 @mye 4 (EL. Trapscutol [p). MO §:8 4.7 + 0.9

According to example 7n (Transcutol®) 7.6 7.9 + 0.3
According to example 70 (triethyl citrate) 3.8 5.3 + 1.5
According to example 7g (PEG 400, Imwitor® 308) 5.8 6.4 + 0.6
Example 9

20 Semisolid compositions containing molecularly dispersed drospirenone are prepared by
dissolving an amount of drospirenone in the range of 1 mg to 30 mg in a mixture of 1.05 g
cera alba and 2 g medium chain triglycerides and 0.07 g lecithine by melting all
components at about 100°C and stirring.

This composition can be encapsulated in soft gelatine capsules or hard gelatine capsules.

25
Example 10
Solid solution of drospirenone prepared by spray drying:

1 g drospirenone, 8 g Kollidon® K30 and 1 g sucroester WE15 are dispersed in 300 mL
purified water by stirring. The dispersion is heated to 60°C and continuously stirred until

30 all excipients are dissolved. The resulting solution is spray-dried using a Mini Spray Dryer
Biichi 190 (inlet temperature 120°C, outlet temperature 80°C, flow 4 g/min). The spray-
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According to exanple 6 (EL, Transcutol (r), ricinus) 4.8 5.4 + 0.6 According
to exanple 7j (Imnvitor(r) 308) 6.5 7.5 + 1.0 According to exanple 7k (EL)
4.9 5.7 + 0.8 According to exanple 71 (RH40) 4.5 5.1 + 0.6 According to
exanple 7m (PEG 400) 3.4 3.9 + 0.5 According to exanple 7n (Transcutol (r))
7.6 7.9 + YOR00/8ZWEdi ng to exanple 7o (triethyl citratROT/B25600965 1.5
According to exanple 7q (PEG 400, |mygtor(r) 308) 5.8 6.4 + 0.6 Exanple 9
20 Semi solid conpositions containing nolecularly dispersed drospirenone are
prepared by. dissalvi noun f drosplrepone in the range of 1 ng to 30
o o Qi e aRt i Pk BB 2 i Sh ARG ERR B kA PP G Feer 1 des anc
0.07 g | ecf?RPRE*By nelting all conponents at about 100C and stirring. This
conposition can be encapsul ated in soft gelatine capsules or hard gel ati ne
capsul es. E@ppexaipl e 10 Solid sol ution of drospirenone prepared by spray
drying: § goldrsompon Mpespirefong predatdddgndpray df@fg:and 1 g sucroester WELS are

di spersed i g 300irtHone PG blfé%FIyIV@PcﬁIFdopé/-§i'h}/|rarcét'39~ ey reirSREN FIr@ VA gé)heat ed to
60C and C°QJE<:| P@’%‘ér’t‘]'cn)feéhh 1460 Hotd Leq éQo&‘Ln@iEéd%h&QF Ey[f%rr%né’.g%%%ls‘éer in 1 ne
resul ting SolUtion | s shray-drred tsing a Mni Spray OF yer "BUch 786" (i nl et
t enper at ur & "EFgEL UL Cf’%tf?ﬁ@ﬁ‘%‘f EHréedS’%'@", alk §xgipIents %Fﬁ?.'veﬁhérh%ﬁﬁs%}ﬂ?”%

2005/ 0871 92°'ET/is BrooYisiosBEs MnDSRIpY Beyep PédLie?0 (inetlstempamptyral 283C, osdglt 24 h
in an exsi xrgeatura$0TE floasghon). Pensmoxy-deedasodudt isishgedifpenat leagddanpineanll 5

Sol i d sol utisaBatef udigOSREFHRAPERONIC RISl Ayergpray drying: 1 g drospirenone, 8
g of a vinyl pyrollidone - vinyl acetat - copolyner (Kollidon(D VA 64) and
1 g Cel uci %)?a(rrl;rf)leflfulél are dispersed In 300 nL purified water by stirring.
The dispersio IS heqa;_t ed to 60C an(f conlgi%uous[y stirred until all

exci pl ent s AFSOHIER Y YRPEANE RERAFE PGS 86145 0on is spray-dried using a

M ni Spray 1®ry@rsmgesie: 2900 pelvyiat pyEidaraingd 3 rocshamse manogleste éifper at ur e
80C, fl ow migdnThe)mixtDheisspntinpodsly extryded dsicd a swglstsorewkxfroderst 60&@aand 24 h | n
an exsiccagin@r usi ng phosphor pentoxide as drying agent. Exanple 12 Solid
sol ution of drospirenone prepared by nelt extrusion: 15 10 % dr ospi renone,
50 % pol yviepyl pysrol i done and 50 % saccharose nonool eate are mxed. The

XU e S SR RUOS oA SIS0, 5] 8 Sl Screw extruder at  60C and 50

30 % drospirenone, 30 % polyethylene glycol 6000 and 40 % saccharose monooleate are
mixed. The mixture is continuously extruded using a single screw extruder at 60°C and 50
rpm.

25 Example 14
Compositions according to examples 10-12 can be processed to tablets. For that purpose,
300 g of the respective composition Is blended with 490 g microcrystalline cellulose, than
10 g magnesium stearate is added and the mixture is again blended for 1 minute. The
resulting mass is directly tabletted to give tablets of 80 mg tablet weight. Each single

30 tablet contains 3 mg drospirenone.

Example 15

Compositions according to examples 10-12 can be processed to tablets. For that purpose,

300 g of the respective composition is blended with 490 g lactose, then 10 g magnesium
35 stearate is added and the mixture is again blended for 1 minute. The resulting mass is

directly tabletted to give tablets of 80 mg tablet weight. Each single tablet contains 3 mg

drospirenone.

Example 16

40 Compositions according to examples 10-12 can be processed to tablets. For that purpose,
300 g of the respective composition is blended with 490 g microcrystalline cellulose, then
10 g pyrogenic silica is added and the mixture is again blended for 1 minute. The resulting
mass is directly tabletted to give tablets of 80 mg tablet weight. Each single tablet contains
3 mg drospirenone.



Exanple 13 20 Solid solution of drospirenone prepared by nelt extrusion: 30
% dr ospi renone, 30 % pol yet hyl ene gl ycol 6000 and 40 % sacchar ose nonool eat e
are mxed. The m xture |Is continuously extruded using a single screw
extruder at 60C and 50 rpm 25 Exanple 14 Conpositions according to

exanpl es 19ORI0508H%e processed to tablets. For that pltGFoB0S0EOE g of the
respective conposition is blended wth 490 g mi crocrystalline cellulose,
than 10 g magnesium stearate is added and the m xture is again bl ended for
1 mnute. The resulting mass is directly tabletted to give tablets of 80 ng
tabl et weight. Each single 30 tablet contains 3 ng drospirenone. Exanple 15
Conpositio TRkt di ng to exanples 10-12 can be processed to tablets. For
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tablets of 8 smgkttgtﬁgétegfgﬁgﬁ%gﬁmg JFRgR3hogl e tablet contains 3 ny

dr ospi renone. Exanp Conpositions according to exanples 10-12 can be
processed to tablets. For that purpose, 300 g of the respective conposition
i's bl endedEx@m¥e B0 g microcrystalline cellulose, then 10 g pyrogenic
silica is addedpascntlasd rigxiolyoryetts/langaiolyokypesrdetie fcopolyindr aneitidsolvidden pesul ti ng
nmass i sigi ?@%ha bl 3H@h! BAthk Geitihg sbidtibrelk $oRbodBudi ad @l Blowti BikureBACH

singl e tabl el 5anlal-0sicofSB ol A5 RicAREAe Tnd Qs2BRPLABLIAR BT, HFRQ95/ 000665
20 Exampl el 7[00 O QoL R, GAIRESHLIOR ACeordond, Lo CXRIPL S, 13 4o bl ended
with 395 g m‘anocr%s.Lf af_’lei,r{?a _cerlc"ﬁ 'U?_cg‘ée u' Hen "'gnna nesi unﬁysf’.é?'ar”é(jte i s added
and the mi ¥PiEFePIrST-HEIm inpRiaited hivdre 3 thigkness of pbout FH& HMe 81 PPhe thiss i s
directly t&Bl éetslice of govie3 crblentaingt nEOdragpineadsieet wei ght.  Each single

tabl et aBntains 3 ng drospirenone. Exanple 18 1 g drospirenone and 1 g

pol yoxyet hytipge pol yoxypropyl ene copol yner are dissolved in 94 10 g et hanol
by stirringhe dthibBifiod SSdige e20hbIE 188ad S ARMRIBROUUpARAEd Bomomder

m Xt ur € of cm;t7h garlélya%r ?rﬁé’tglre?%}{"e&feltl W\e Su%caqrr]nducls?a leggénl l(ﬂl. %'5 n-!;he r es_ul ti ng
suspension’l's _5rawn {03 SR TiTmon & Surtable fi'fmdra na machi ne usi ng
a 500 pm kArRreneqs RthgPYACAg"Y Oy, whitish paper-like filmis obtained

havi ng &9t hi ckness of about 180 pm one unit of this film i.e. a slice of
about 3 cngZxapm 20 ns 1 ng drospirenone. 15

The composition according to example 18 can be cut into pieces that are filled into hard
gelatine capsules for peroral application.

25 Example 21
5 g Drospirenone, 1 g tocopherole acetate and 5 drops of peppermint oil are made up with
ethanol to 1000 mL and dissolved by stirring. The resulting solution is filled into 10 mL
glass bottles and covered by a pump spray nozzle. One application releases 0.1 mL
solution containing 0.5 mg drospirenone.

30
Example 22
5 g Drospirenone, 1 g ascorbyl palmitate, 50 g medium chain triglycerides, 300 g
Cremophor® EL and 20 g Glycerolmonoester are made up with ethanol to 1000 mL and
dissolved by stirring. The resuiting solution is filled into 10 mL glass bottles and covered by

35 a pump spray nozzle. One application releases 0.1 mL solution containing 0.5 mg
drospirenone.

Example 23

Solutions according to examples 21 and 22 are individually administered as a sublingual
40 spray, e.g. 6x spraying release 3 mg drospirenone. The formulation according to example

22 provides a prolonged residence time on the buccal mucosa.

Example 24
Solid solution of drospirenone prepared by melt extrusion:



Exanpl e 19 The conposition according to exanple 18 can be cut into pieces of
about 1 to about 15 cnR that are adm nistered directly to the buccal
mucosa, releasing 0.33 to 5 ng drosplrenone to the buccal nucosa. 20

Exanpl e 20 _The conposition according to exanple 18 can be cut into pieces
that are fi“qufé’ﬁﬁ?sﬁ?gé hard gel atine capsul es for peror aPCEBBPS@A6DN. 25
Exanple 21 5 g Drospirenone, 1 g tocagpherole acetate and 5 drops of
peppermnt oil are made up with ethanol to 1000 nL and di ssol ved by
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released after 10 min: 95.0%, after 20 min: 97.1%, and after 30 min: 97.2%.
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therefore already present in a "dissolved fornf, such as nolecularly

di spersed as otherwise a dissolution this fast would not have been

obt ai ned. 15 Exanple 26 The conposition according to exanple 18 is cut into
pi eces of 9 cn2 (containing 3 ng of Drospirenone) were subjected to an
in-vitro dissolution test using as the dissolution nedium900 m of water
at 37C and as the dissolution testing 2pparatus a USP XXVIII 20 Paddl e
apparatus 2 operated at 50 rpm The followi ng results were found:
Drospirenone released after 10 min: 95.0% after 20 min: 97.1% and after
30 min: 9KIAMSS5 22 CLAIMS 1. A solid or seni-solid conposition adapted
for oral adm nistration conprising Drospirenone nolecularly dispersed In at
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composyg BeAGEdyAneg 3&:@1’0‘? Fgtyhdy eVtary %rg FG0<] AR} 4P bt Grabo) DR, | ©

pol yner. osi t1on accordi alm 4, whefein t

hydr ophi | #%9 'BBﬂtWéthrg" selected from the group consisting of

pol yvi nyl pyrrolidone; polyvinyl acetate; polyvinyl alcohol; polyvinyl
al cohol phtTel compositioh pecangdingrte clpimcle wherein thetfhprroaceutical dereplatilecarmier is
car boner ; 3 gefyheer yl i ¢ aci d copol ymer; ammonl o et hacryl ate copol yner;
cel l ul ose, carboxynethyl- cellul ose; nmethyl cellul ose; hydroxy ethyl

cellulose d f

cel | ul ose a@étéé)?@é gﬁ? E%F c{@{ng &F‘rfjnzgr‘ox%ﬁ"ﬁ%’?*%ﬁﬁyﬁéw&f’é M H&ﬁ?gal ate;
crospovi done; sodium starch glycol ate; croscarrmell ose; and copol ner s

t her eoftS anthersomnesiion areqrding toglaimil whergi the hvsirontilicraly ey is ée|8‘ﬁ9d Fene| ai s
1-5, wher themgrbtye casisting iof polyvinyipyhrefidonep pplyvieylsaceliate; Siolywiyes alc@hol 7 polyvisyl
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20 hydroxypropyl-cellulose; cellulose acetate phthalate; and hydroxypropyl methyicellulose
phthalate; crospovidone, sodium starch glycolate; croscarmellose; and copolymers

thereof, and mixtures thereof.

6. The composition according to any of claims 1-5, wherein.the composition further
comprises an estrogen.

25 7. The composition according to any of the preceding claims, wherein said composition is
in a solid dosage form.

B. A process for preparing a composition as defined in claim 1 comprising the steps of
a) providing Drospirenone and one or more carrler(s); and
b) dissolving the Drospirenone completely in the one or more carrier(s}; and
30 ¢) drying the mixture obtained in step b).

9. The process according to clalm 8, wherein the step of dissolving Drospirenone is
performed by means selected from the group consisting of heating, ultrasonic treatment,
vigorously mixing, stirring and melt extruding.



b) dissolving the Drospirenone conpletely in the one or nore carrier(s); and
30 ¢) drying the m xture obtained in step b), 9. The process according to
claim8, wherein the step of dissolving Drospirenone I's perfornmed by nmeans
sel ected fromthe group consisting of heating, ultrasonic treatnent,
vigorously mxing, stirring and nmelt extruding. 23 10. The process
according to claimany of clainms 8 or 4 wherein at |east one of the
pharmaceutically acceptable carriers is a solid at roomtenp and/or has a
melting point in the range of 40-80 C and |Is selected fromthe group

consi sting of polyethylene glycol 6000 vegetable oils, vegetable-fats,
partial synthetic triglycerides, synthetic triglycerides, 5 m xtures of
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carboner; methacrylic acid copol yner; anmmonl o net hacryl ate copol yner;
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n
cel l ul ose; hydr net%ylcellulose, hydr oxypr opyl - cel | ul ose;
cel | ul ose acéﬁ@%gyghﬁﬁéF%te; and hydr oxypropyl nethylcellul ose phthalate;

crospovi done;_sodi um starch gl ycol ate; croscarnel |l ose; and copol yners
t her eof éﬂdi?fn'TJaF @Fqggsstqngrgtag t6 daim 11, wherein said polymer Is a hydrophilic polyrmer.

13. The process according to claim 12, wherein the hydrophilic polymer is selected from
the group consisting of polyvinylpyrrolidone; polyvinyl acetate; polyviny! alcohol; polyvinyl
alcohol phthalate; polyethylene glycol; polygthylene oxide; gelatine; carbomer;
methacrylic acid copolymer; ammonio methacrylate copolymer; cellulose, carboxymethyl-

15 cellulose; methyl cellulose; hydroxy ethyl cellulose; hydroxypropyl methylcellulose,
hydroxypropyl-cellulose; cellulose acetate phthalate; and hydroxypropyl methylcetlulose
phthalate; crospovidone; sodium starch glycolate; croscarmellose; and copolymers
thereof, and mixtures thereof.





