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WO 2009/ 100871PCT/ EP2009/ 000904 1 DRUG DELI VERY SYSTEM

W TH STABI LI SI NG EFFECT FI ELD OF THE | NVENTI ON The
WOR0eEEA871i nventi on relates to drug delivery syYSIT&R0(9900904

the formof thin water- 5 spluble filnms (wafers),

whi ch contain as an active ingredient at |east a

o8PE BhaV Bl LT BrABILESNG dedket ™ |

particular said at | east one steroid being an

. t i ti furth f t
FrELH BFETHE INVENTRON onvrTel oo an eotrogen: & 0
Thy pgsaht imvention celabesiat diag diélmeeptyaemscmlthe form of thin water-
t
sopgle RS A ardTel whigh Rogfaif s s e nefeeiSaLet REHLY reroid in

wh‘illﬁl tﬁ'e @bsftlbﬁsfﬁt D7 dElthe lsedreidan skeletdroafe bothGH2CH,- residue, in

del
PaiGURL Sl RUPETINS SeEyia (e Ak eatrog Ry 10s RESSaAt invention

fuRther P&rePs BSa atliy \d%llvw%térﬁtconﬁpﬁ@'\d eh e@)sr@@f@hﬁa progestin or a
est r adi ol et hi nél estradi or a Rece

CopR oSt HATEObengBTS N0 BUEP AT YR 1gasigane of said active

in§eddHis id b ut&diEmt which, t%eﬁiol‘.&)ortsm @ﬁ@ 7a§f thRlsteroidal skeleton are
sel ective agonist in which said estrogen is a steroid

bath ayrtids feaklUSosi tions 6 and 7 of the steroidal
Thek@hRt @livaRe sPstbhsof-theres @t ifUéntion AlMeheH raterd@l wareFy

systéns according to the invention further refers to
cqmnre%g éBr%Fr%ﬁﬂ@SaﬁFté@t'F‘%Ef@#F’Er like fRroRasnRIg astragiol,
etARTRIsBRdid rbrtéhesa%dgéwke&&ans her@Psdiamary a@&rﬁsw%eduaﬁarly a

a nedi canent el |veré);s stens _accordi ng

8B-rret-pebstitdteshestid dndSd1Astiaenmas Eag§gb?@tlf/g,a|ggn|st in which said
es?r‘?)g@"ﬂ'é% SeRfid VY WhYdh ﬂecmlorpﬁé YakHWbedk Q:'ey&eal QJe‘f’étBn are
nmer PVA PEG graft co- pol ymer, or si mply PVA-
b%bm@*ﬁerfﬁstﬁ@ea wat er - sol ubl e matri x pol ymer. The
Th‘eet#ﬂupedéﬁv%}’fg aQ:chlﬁ tb RRe m\ﬁ‘eh?gh flJH:h@PPéf%Ps to wafers
provi de an 25 1 nproved s ty to one or
comnrising anlestregen \os a prpgestiepr @ m’plnased thérgoéwiichrean be
r refers to a drug delivery
fagé‘g%grﬂ%?gn&ﬁ%gf‘g@dé%%ﬁﬁi n water-soluble film (wafer)
The delivery sysiemseatcardingteelinveniignwalseriptanidedias dupiatnsage

BRI R HLI RS BE o S BB A Shun e

graftravepagmelrj &esiewtly cﬁ’@{éﬁEEG Eopglystarh $s ar watearcsohilbiatratix

R

wrrpxowleact stabilpy dc essas rabreauﬁatrenactb/endgtechmﬁs (ceoudrisad thBRiIn.

Tr{e o@r%(s{%rﬁtgllﬁge? Eﬁj %égrg%l}s%ﬁéf@ 8@?{;29 si&%@?&e he form of thin

waker- 36[M}MdﬂﬁrﬁlﬂsIEC§FI) BRE0 810 /1P e ritouthfeelgd'he wafers of the present

. transformati.on use er at.
ind R, PRSPt Gl Ve BF S PitBudodof SieBbioahafim by
partifllaan ceeroltal sebihoetohes) likecestpygahis| progdstinenes @mebination
usugl ly formulated in very little anmounts, for this
E2on also very little variations in anount of t he
Bnct(Gm)mNpreHlm INVENTIONE phar maceut i cal

a | | ] f th
SeyPraactvg haRP i 3T kba T b o BT §tab?ﬁﬁ8mf§qw
prde@sadat Iaﬂ'iblélﬁt eﬂid@@wgsuanctspzsvg:e/ssowcs relatuwhhmlmwyrbr

nthe field .S typical RokS W referenc
acRler g Siegegonp tars Buihes BOsEi/ I hriamte R ) and

Hurl ey et al. "Norethindrone acetate (NA) and et hinyl

estradiol (EE) related oxidative transformtion

products in stability sanples of fornulated 10 drug

product: synthesis of authentic references", Steroids,

Vol . 67 (2002), pages 165-174; Van D. Reif et al.

"Aut omat ed Stability-Indicating H gh-Performnce

Li qui d Chr omat ogr aphi c Assay for Ethinyl Estradiol and

(Levo)norgestrel Tablets Pharnaceutlcal Research

A NN ™\ o o = l—n\ NAMA ] AN NPN™ = A A o o N |
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20 ingredients of pharmaceutical agents. Consequently,
in nost cases solid dosage forns contain these active

WO 2/ wd87dant s at very | ow dosages; these are uPGalBR2009/000904

wel | lower than 1 ng per sipgl e-dosed dosage form
This means that both the preparation and the stability
' {
oMRD S ALAAIR GRS 3 05385 960080 08 B Bl oo o
agivepageadient afd sersitivayirdfbsade dbela@me‘qmm\m;en&t praxfie.

HéJnVﬁ]e%aé cfgs nséjgﬂg rq{) hrﬁ u%gécct a&%rl){g E‘Q‘%}bﬂ%ggﬁf% lrsarte'agon also very

lit{le vadiatjuas & aotiuab bf time Botive tngredieht efithirathd alsarmaceutlcal

folialBL b gatteUR I Tdench el rs eflelhforoini, Phérmaceutical
productdoThd opfdativeaddgradatisroofestesgend drefipidgesting is WBR known in

B s OSSP b SRS osptted ol

preparchionv@. trglreydet al TN sreditiht forRe @cfetbﬂée(m)t aNdBethmyI estradiol
ion,. at s ch | .ow do

(g $Gied Bioph s Hamstorraion R diis. B Gtaniing serb s et forpulated

drag mroa@an ¢@atHdsissér papenet refererird” esterdits sval 6321(2002), pages
ctuati on

g8 anh R 8D Rl L e B0 i Betormance

LiGwig rcraarr@tbg@@ﬁrtSAsgﬁwobEtmﬁwl EtetioiNarid adivo)rakstrel Tablets”
st andar d or al tabl et or cagsul e fornul at| ons to

PhagnacRutical 5@%@%"8'?' Valng (d8R<) hages MbsB)- such delivery
IanO%/@mfﬁ?ﬁleé(%éﬂhoalaﬁr\@dbﬂﬂ?d?h?ét‘éﬁtltél doph s‘ithc%s are disclosed for

adm ni stratlon and preparation of

t he .

redycing oxidativerdegradation: of 1 f@irhe thatnyéﬁas&mdlcsmrwq Rembining
th8 @BtHadldl YtHaY RfFREGPS BRToURLRF k?&lb&‘&(thﬁbltﬁﬁssfdrﬁﬁﬁg a cgclodextrm

Seager in J. Pharmacol. Pharm 1998; 50; 375- 382),
clashratefdhe skerois The akavenpalent decument p@ftwntarmate-ﬁm solid
do@égé%}*ﬁ@é that WRhtaW starel &l %e?rhoFﬁ‘nBﬁHé CR i ?&5&%@6‘%3”& natural and

| enge for the pharmaceutical industry.
esaﬁd?%ééndﬁeeaa"w deried genhhgrmenesdaneogenasally hig@ly effective active
|né}%€|én%§‘9?ph¥rr\q§&§]t%8| P@erﬁsnégpﬂqu‘éﬁdg' fr?c ﬂo@f‘f:a&rs%hd dosage
del ivery systens, includin rw\,ﬁq

forms comtadn H’tqsﬁgaqt'élﬁlléﬂ@dquﬁﬁlaét\/§ %ﬁomﬁsmttbgs@ar@ usually well
loWérqﬁHa‘f‘\ PP bet mefégﬁéééﬁa?]sdsde%Fﬂs Tﬂr%dm\%%ﬁ@ﬁ?t I?cﬁcﬂsche

and even tTansdermal patc However, each o ese
prdmafgtldelan@eﬁhﬁ skilibhgudae sireae Bndi usenfrthgsedbsags forms are

tegrating tablets, such as
Oﬂ%ﬁ e or scl;ihlI ﬁbgjrgl ntegrating 15 tabI ets offer great
Aswme@@@eve Hovieeareparasinaifesush lewtdosgdgasaggfatscstrong
f I

flutcﬁﬂt‘raotré ot thg %ca{}g?ﬁgweadfeg? s?f)hg%&?artom?’%lé :18”% Q{(:)gg%g Hﬁlt?%ccur
alrAgstt threaa\{mdaply cfhr@w!aqu ateogongentf urdfcsrrmt)e;] mmucm@amafbi;teitmemselves

e n S |l e n ut hf eel .
mesrSsBAdY, RS el e rhbltoag 8 BRI TR choid ng
In dhe starhge af isdck hapetbsad tplreﬂ)aa—atuoes smoi'éower,ca)memnatidnnin the active

at i L add ragil.ityl
mgﬁ%d e%kt%oﬁger&?ﬁgduc oggq, agdltlgﬁa %é&(%@ &84 rﬁ%ﬂ'tcﬂgdm most
casesbloetidatrvekmagradmmdréa‘ctmnbtoftlme aemvey;ngsémeet handl e
admnlst rto at| y.,. the chi.l dr .
tn JAERE Bk o & Bl BBt Sharinginer VA cadfientant '
subjap s atpronsum&d ﬂﬁes{pasbeﬁfeéwanctnﬂhbite grea2imtésS and intra-
. 4,6%00 f(?87t Tast e-masked orally disintegrating tablets
Inqiigyal UCtlali@i%r i bed i n US 2006/ 0105038. Tast e- maski ng
coating systens are described in WO0O0/30617.
Tast e-masked wafers are described in WO 03/030883.
Di sintegrating buccal tablets which contain a
physi ol ogically active material and a 30 vinyl
al cohol / pol yet hyl ene gl ycol graft copol yner are
described in the patent docunment W2006/029787A1,
together with a method for the production of
d| SI nt egrat i ng buccal tabl ets \Nhl ch i s char act eri zed

1. i Y L ) T s
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20 provide nicotine craving relief to an individual
are disclosed herein. Exanples of a dissolving film
wOoc0093100811ng pol yvi nyl al cohol - pol yet hyl ene gl YSGVERI0G000904
copol ymer are described. Hogever no reference is made
to stability of such fornmul atl on over the active
red I e r
HJ&\XS}%V %f @q%oqraal nqu% %‘ %MP n‘}%&ﬁgéene g °3S/E10 rg&ﬁob? Pstandard

orabiad|gtnaar capR\uke ﬂ%E@uyatafrts t(ooprmxldmam )accwatmaad; con5|stent dose,
in the f dIS er sl ons

sugg 4%'\():(/8%%1{%—81?3“5\'& several é}‘u %tﬁvc?ng?% tb;{h énlnlstratlon and
pr’ebgmﬂdn\é@‘dmermognﬁonaembmme% &t pay beerlu b@mm;&tefjcbtl'fatsamue 50% of
t t { .
KT o VP oA PO E RAShSed SBBoer iy ggrmacol
PIﬁbr&SQJQQBI 50; 336-B82 5 dvdoputidrite sOdﬂﬁ@ld:hddrelnrbrpm@éldeﬂl‘ﬁK/vho will

o E s bl B9 BRL B B ke ReB Sy e

pHa@nﬁQéuucalInﬁmstd}.elﬂiespwwaﬁalbﬁd@m hat taedtdPneet this
i esen i nventi on,

delive S maccorln the
challangs by idelplopinga ruEnkercaf dTftarens drio deliver; Siterss, including
rapRl ®cinoven atsﬂit@?ﬁtﬁingeﬁbllétgefb‘blet%hﬂw@ﬁ ld®yvitie@RateSn liquid prior to
ointed to the tact that sel ective

ingeFieMm NS EEF B599HPYHE FH'4 %Veé‘s'ir%ﬁjéaﬁg‘aﬂ 86F‘é’§én{"°&’ever each
of tA¥ES dAld BEIRAr \s9stePn£LE4H PESH LHYIPERALIrBbRAARI Nat i on
products. Selective estrogens have to date been
understood to be conpounds havi ng estrogen-|ike
RPid fe-holRA d%.até@}ramgea@e& @& Uk theR¥BIcCoR LACaIdReGating
their _anti-uterotro . anti-estrogenic) partral
taahet%effer smatrsf@fwwa@n?@ 'éowvﬂrv FB?‘HP'P'@&OFE;‘@&W'ékfltegf@tmﬁéab'ets
of &IMIFEREAT HIB) tgs?tterrﬁgﬁﬁngﬁ PESNERYs dmlél S’&fo%h@Mﬂb can dlsrupt
preference for ER-13, Tn particular ER-13 selective
Prafpshive ccoatings: frermare, ehdyuatieiosisglf-dsintrgrating (sakleks are often
asbbA&tddONRn Msssadtmﬁ&wé@ RABFed c})%‘? &?er@a%ﬁ%&ghamng,
system w thout having in sane dose range a
chgwing, i@ @ekinggemn seel selid élaamd anyictasi ingtid i @cmceom in certain
popRARITRL! i#%&?@nbfr‘?@ﬁ%gmgﬁﬂ%bﬂ rb‘f%héhg RIS Ah8 low-pressure

represent a novel opti or se ctlve strogen
melded Aphletmanakes therm dlff@attrh@rﬁarm skore, ﬂwlaudhaewhndmmvat@r to
d . t flushes presumably
pangﬁ?%gg ?rOEXEﬁ??%@%Eﬂ rﬁ?@ﬁaga?he hypot hal am ¢
thernoregul atory set point caused by the decline in

LS
Cr%Wa[l_:jﬂ? Eﬂgil{)eteagpﬂ}éﬁtcegac I%Wsaacs E(d%ﬁaf%@é éf’example in
ug Qmo%ﬂaﬂteﬂhwedﬁmIHLallimleltegBﬁﬁJ’lg Ualﬁdts](&D]])S) av®described in
e i.b t i

U BOSFABAYHETaLRS A HUBGH Uk SR ABLERER wooora06a7
Tast-maskked wafarst aral dle;scobedamW@tOéVW@%bgenat ed 20

al kyl or alkenyl radical with up to 5 carbon atons, an

ethinyl- or prop-1-inyl radical, as pharnaceuti cal
Dnaotegratlhgl@uecbletablsts whichheorgainna physlologldalllglaetlve material and a

i) ol Pl e 8 B EGER PondllFRP =f uBBF e hdhgpatent

docatment &av02006y0207p7Atiutdgether ithia michiesd frarithieprodectiordof

oo RGP BAASRRE Bad 0  obRe! Bortibth o
cofpositiast whithesbnesihg at pshysltesgutallw\bw:m RRAtEreg radsien Vi yd

alGsind aos P hEPEAA RV mthBlae P e

between 2 and 6 carbon atons, or an ethinyl radical or
a prop-1l-inyl radical - as pharnaceutical active

i ngredi ents 30 which have, in vitro, a higher affinity
to estrogen receptor preparations of the rat prostate
than to estrogen receptor preparation of the rat
uterus, and, in vivo, preferably a preferential action
on the ovary conpared to the uterus.

PCT/EP2008/059115 refers 8I3 substltuted

ey A "~ 7 A I\ o Y 4 ~ - Y 1
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10 A further routine test to identify conpounds with

sel ective ER8 activity, is as follows: Cellular in
WO020090¢Hdsay to determ ne the estrogen recept ACT/EP28H@00904

-13 activity Abbreviations:415 DVEM Dul becco’ s

nodi fi ed Eagl e nmedi um DNA deoxynucl eic acid FCS fetal

T Re Wt 3t ity ooy atable, s pontaining 2
mbd g obhlgﬁcmmmmaatvmlghband o nmteaulerswemgerwatec epiubles

cog@;h e tslg’?é F::tgﬂ ﬁ‘ga Fﬁ?tfcel d'gsdcs?r?ég c.’g Ik%?.gv@'w%l]egf%nt Optionally,

theUdmsi qurmin anstalch hempdnemt reeglontsencorhpeorént, laifilkes, a plasticizer
T a

anod\}gi?ﬂu k% t rTR ﬁllnglarll%l e/freggtélkll_ﬁgh% fg%%hﬁswe

mAhTGJ@yeAhavmgamtthApesﬁSumﬂlentrte r@pldlpdtsnru:tngram i2@he8ral

ekl ! AR ARG B ST Y fBEoror o e
orakneubea SThe mdnotsericantbdeecUdNA-driyndiesigddsir@bn sbépéd teprovide

cok@lent R abITh Bardtid Bhvts to” alintE SPiab dpichp or Sther

mabosat sasfapeoftudroam phbrraam;ticar,e:oentetianef eet@maandpphcatuons

W%B%quﬁg@%g)gﬁ]ssgjdes%t y ﬁ'@rtlgts)%r %drcg%‘r_] teglggreegllm compositions
bynpragimiget hees@pd abitieh inte) s, exahep|&AINe SNACHIindforG sufiBieAt period

of e dagerieyt i e ta SRR SIREn S0Haclsahe Sip PETYE ingredient. No

exlpllllliﬂledaht piéliwitgh & paBivirsy| @icohd peR/etidgerne gBBPESHoIPmeld
\%ﬁ 0087é’f / EP2009/ 000904 7 (ERa, Genbank accession
spegitically fivs ~ anmino aci ds 282-595) and of the
estrogen receptor S (ERfl, Genbank accession number

W@EBBS{F’ an Wescm gss pé’égﬁgg?s(gigl%{)gﬂ%gl f\ill%ﬁ}agf;paeétliqgnsszfor rapid

reﬁe@%@rdf%ﬁ%d‘tiv’é%g‘é‘h@hﬁ@h@f)rélQ@vi@é\% g i Rg, Spidy dlssolvmg oral
upst ream of a thym dine kinase pronoter, |eads t

ISR FOBSRTUI0 BrIETI PSFVELY MR AEbIEErIRAG (tBBSRyFeal ASPrPtion and

prafideniestide/alaviy ilidr B BAlindivRiual & @Q@Iﬂs@@héﬁ&ﬁnaamples ofa
receptar chinmeras by specific agonists.

dissobeing filra: cqw'%teere'vdmw @tf@@obpotzeﬁnd%e ehacsl gaafy gopolymer
ar@ldRsEfbd. ﬂ%v}/e\ﬁ‘ér” r{oUFe?QrénBe RVEMdeltd §f8911|Wbe §|9<%’ E)%ulétlon over
% Hepes, 1 % penicillin/streptonycin, 1
than&tlseﬂggrﬁﬂ'e@&f onycin. On the day before the assay,
the ERa and ERI3 cells are plated out in Opti-MEM

~medi um %Jtl mem fromlnvitrogen, 2.5% activated
F|r¢aawb<y\ﬁ0§@ 16384 deseribes dleouse ofiappkyény) alaehobpolysthylene
I tript/me

gl%@égﬁg?p%ﬁ&? (PEInF\dP%HE %P%@/c@%l@t) :fg&? a‘%gldlllcﬁ)at cIjR in the

fognulaienpf salid dt?rp@rsgbspfatqvegqueottﬁesql@@tledam dlasakennupte
ARV .

D el R B e R el Py R And Brotpa for mproving

thaﬁpb@cﬂitVS?tndchﬁQiq@Mm rate affsuchdow aagluspunsekbilith@nd dissolution

T
rafiSbioddile (GRPRLeY, AR EYal frd oA BPR Raded BROVEIR) such as
a BObdSilegscBr Gass hodeerlcerinpaandaddi ti on of 17- 3
estradi ol takes place in the investigation of
agoni stic properties. After a further incubation tine
With réferen@ 0adtivgrisngredientsethish ase bleyrsce'd ofvatdrug delivery system
i | TE cifer I Vi .
acIl:éé"l‘ﬂ:t[r,fégf%J ﬂ(ee dﬁtﬁtstgﬁt Fﬁéfn? QIF(Sj g%pc?c (Iaéé' in at?ﬁ %%ge ‘?ﬁget §/a|&¥ngred|ent
areseakegtive sterbital estrbger, tbelatttsenalsnas fpomted (bOI tié fadtehat selective
substance concentration result in a signoidal
stinmulation curve. The EC50 and val ues are cal cul at ed
with the aid of the G aphPad PRI SM (version 3.02)
conputer program 25 A simlar test is also described
i n: Peekhaus Norbert T. et al., ASSAY and Drug
Devel opnent Technol ogi es Vol une 1, Nunber 6, 2003 "A
p- Lact amase- Dependent Ga14 Estrogen Receptor b

.
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The patent docunents W01/ 77139A1, WO03/104253A2 and

PCT/ EP2008/ 059115 are incorporated by reference in the
WOR0BEEM871appl i cation. WO 2009/ 100871PCT/ EP20®S/THHIIO©H00904

8 conferring an inproved stability to the active

i ngredi ent contained therein for exanple in the case

oS P T B 8 R g

produetst 8dlective lestrogahs bave ltq datmbeemubdesteadtd he caafpmunds

naYidd e TBRE Sie AL SE brih PAP RN VBERUEE R ehT obctlsg of their

arti-gterotrepbepti 2b iahtit gstrogenid) pegtidleeffeals but SoVVNRNg @proliferative
fFerl_!f'\E II}%}_/IEI\I'I'I ]tou In a first aspect, the present
€ ARt ST EY 0 a unit dosage formconprising a
thin water-soluble filmmtrix, wherein said film

mat ri x co rise nyl _al.co pol yet h
T M e G
se‘Mﬂtﬁé HRfOINiEYE emﬁytalwhawé w‘ﬂ%rnefiaal effecthd)) bﬁﬂn a@mtitﬁ\s bladder,

t he

S5 L ST BBl 5503 e rance

hdp%@ltcélsa’og%ﬁcbffe@t dr ktiholaeid Eﬁfe&taﬁw élndld]‘héimﬁﬁsarﬂf brleass ER-B
t han 300 According to a particular formo
aQORRYS ERRNSfOre TRareRsEL G YS! HPQE% &rareigctive %-‘r#éoqerﬁ\/%]’ﬁf?%a“d for

the QRaRth e oafho@mluaﬁés ¥Rd Inﬁwceﬂu@nbu@ngstﬁfe%ét@lrreeﬁb [P $RA flushes
in which the 20 positions and 7 of the steroida

I
PreRunabyrderiesyse "@F@"'We%f |tEIS@Ypﬁm'wﬂ%thermoregu'ato"y set

pdﬁﬂrédl.%léhﬂfyl t‘>heI dﬂedﬁhbqﬁ eSBogesd 8h@tRAbnESt deoliﬂﬁrl'nenopause (Stearns
conpri ses an an ester or an ether

V. SSEREr brCashoe Fnsoatiiy afssars o siavesnr (2002 Hat dushps. The

Lahber s6¢r p89pl1883yr ogen as defined above can be
sel ected fromthe 25 group conpri si ng

et hi nyl estradi ol, estradiol, estrone, nestranol,

W@Sdlg'ﬁ'lB9R§tcfeb@ijlbésUQGJsUBE@cuté‘@Eﬁt‘?é‘tﬁ"le‘i’l‘ékfvﬂ{eﬁ"eln R8 means a
est radi ol fate, 17a-estradiol sulfate

straightaghain oy Rranches-chaip) erliong i rartipbuer égmpyetely halogenated

| A |
SR AU, s s ot Dy

radigdle @si R rmagetical @chvadnarediansy Eatinavg igodtrgra higher afﬁmty to
es%{gEH hatdsiek Eijep?a%fl@nslot?’ra'i(ﬂ'ggtaiéd ﬁ"%‘?ﬂ ttbeéﬁgoéénﬁ%%%tor

ective ag oni st Parti cul ar exanpl es for sa
prg@ar@@pns @f a@fovﬁeﬂ, their Produatiope their therBpewudac wae end

PBFGrELE kol TR R Aiain the said compounds
17f 3- Fl uoro-9a- Vinyl -estra-1, 3,5(10)-tri ene- 3, 16a- di ol
. . . . 9
WA ERIAD LTI 0. B §O1SPEIHES SSFRLNEnes Pedishdt
rep®@s20004 ﬂOG&?QM/EF&GOQM&BMﬂ, optionally partially or fully
)5 ne- -di_o
nafitnal et B e) B3 ik Begaleplis st BBrBad S0k b an
ethinyl radical or a prop 1-inyl radical - as pharmaceutical active ingredients
A SbLuara - 7
w%&lﬁgg%i\?h ? Il?é(rj afgﬁ&% %B)Je'sfﬂrogé&% pfé Ped)%(g%tlg‘lgs ?I! the rat
prdstate/maimnsestm@ge&ofeceptor preparation of the rat uterus, and, in vivo,
preferably a preferential action on the ovary compared to the uterus.

PCT/EP2008/059115 refers 8B-substituted estra-1,3,5(10)-triene derivatives of
general formula I, their use as pharmaceutical active ingredients, which have in
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In a further aspect, the present invention relates to
a unit dosage formconprising a thin water-soluble

WOr20p911068itlr i x (waf er) wherein said active i ngr @§iTdR2049900904

a steroidal progestin in whgch the positions 6 and 7
of the steroidal skeleton are 10 both a -CH2- residue.
ik, £ RlohieP iy, (PO et 3EEIanE o Tpt pfdotefes than to
estmgye\srtacebtorrmemﬂaitinds dreem (rabusrhénd #r vive)a prtiferengies action in
0 . n t
thg 6\% é@gé%ﬁgpé{a‘r‘?‘cﬁ‘gﬂé@ &fug594ﬁ|ra§rl%gg{c§%?f r{h‘éYr”t‘P\%'ré’;Leuuc use and
phqrrr@:tanemildlspmrsgegsfarnmme coptdin sheenewecompounds.
promegest one, desogestrel, 3-keto-desogestrel,
norgesti mate, gestodene. In an other aspect of the
The ebevd docursentisorferszartichliatimntoatstiogens splectes fanERP.
troge ogest | s agctive..ingredients,.and at
RABA SR e BuRiRE TR bReBi 4 Rib Gy LT PFEogy 17 Bfvg e
reportetiio thé kiecpoents oibsd 6bave) fér ekampke ot pagedadl to 23 of
re both a -CH2- residue . According to a
W@Eﬁ(f@ %orm of enbodi ment, in the wafer according
A farthérerdutivertesioto |dans|f;et<§mdahndsswrtamdtimevﬁﬂﬂzbctime/, is as
fEosi_ti ons 6 and 7 of the steroidal 25 skeleton are
OBYR a - CH2- residue, is combined with a progestin
which is a 16,17- carbol actone derivative, for exanple
rvenrne.s I not heresect t he pr sent [ nvent| ort1

Ol Ak

Atﬂﬁehﬁuanf,urt her aspect t he pr esent i nvention reI at es

it dosage mtob used i n Hornone
D'ﬂgwa%@gﬁ%‘rﬂs féﬁi@E €GHA i n particul ar for
DNA@@bw@Jd@Ua@d ating or preventing a phyS| cal
condition in a femal e mammal caused by insufficient

FCehiRsglsuserlBlel s of estrogen. Exanpl es of such
H@wuquhmadyéﬂhgmw PipesinedtHhnulpfori@hcii M ted to,
ost eopor osi s, headaches, nausea, depression, vasonotor
PQRoPolyOragmshaipEeAEH09/ 000904 10 synpt oms, synpt ons
of urogeni tal atrophy, decrease in bone mnera
ensity, and increased risk or incidence of bone

MQM%M? af the, BualanEsiengendiegertpss axrand B FRarandFRE) are
idéhtiffedM@iharthedifitg Jr 'th@%uﬁ!\%ﬁ\@éssgfs%r%‘éa b@gstcﬂjaﬁwﬁﬁed with

pr esent i nvention can favour a Yy use al
thegjdiafdeepmbiiant cehdinessPresescells araeriginadlirderiveddremaenhamster

ov‘éH Ep@@gl?ag’fegﬂ ?Tgﬁlnfegg DEat LE@%Smjﬁl%@ ?ﬁgertnéb‘?\ Type

Cu'WEl@pl”él&tI%r\é‘b R0108BeUBA)m "active ingredient”, "drug

ArcEfsh 'chinf@fd s &eﬂ'{ H‘gwﬁ&}ﬂ%@q@%ndocf P&lngpdéfnalﬂg%g human

|S|ntene torrenan armaceutically active
stereith barrdon® nggaptens ang fuhed to ey BNPobindingcdordaimgoft thet yeast

[ I Al
traﬂg"lésggi?gbn fé\%fgpbﬁ?_ﬁlaﬁég.lns;gpg% tgrsgﬂ-(jﬂ(fﬁll c\éﬁtlpéredgﬁgeéﬁﬂ -steroid
horn@nne'anewtgr chimenaistprddgeagkinf thisvway anel cotressfectesband bably
t: thin

oQE Tt BirtePHE STt Fn s 40 S 0 e

i nvention, conprise particularly at |east one steroid
cl In?ctive 20 compounds, in which the positions 6 and 7

he steroidal skeleton are both a - CH2- residue,

Tot dereraeatine GAB4-spavid homsorte egwdplorachémeods, thb GAU4UDNA-binding

domain (amino acids 1-147) from the vector pFC2-dbd (from stratagene) is
cloned with the PCR-amplified ligand-binding domains of the estrogen receptor o
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In this regards, the term"steroidal skeleton" refers
to the 4-rings system The wafers according to the

WO 008N particul arly conprise steroi ds whi dET&R2009/000904
813- or 9a-substituted estr@a-1,3,5(10)-trienes. The
backbone for said substituted steroids can be

(B GRS BBt B 25, amin s 258 on of e

estjepieceptoe A (ERB, Genbarsk iactessmhsmrslmerewﬁﬁ%%:fan inedacids
est agen F\}\W#&? esto covers synthetic

2%5%@%96%&@% PR @ as{ ¢ 6RO %’c“é’é\sEJ’PCt which
cRINE ! fve ncgﬁ stth fAd éAf.#”b‘irQﬁﬁ? @ﬁ@%sﬁr‘éaﬁf‘spﬂﬁﬁﬁlcﬁﬁé kinase

I soneric a sical forns o progestins
priofatadi Iﬁgdfhsﬂdemr@gs'oa ¢if fue@y qurfsrqsg @hetipyspyealiss after
t
> SHENSTRETFURAST 008 [ bror el oy g
aganistpr ogesti ns sel ected fromthe group consisting of
l | .
As&gggp o?cgd;]l%%e?ﬁé oLy k%@‘ﬁu\é@%gﬁégﬁ%ébgg@% azg rouﬁlnely cultured in
DMEMéFhZ nm'dmmm, (lﬁ% EChI slt%rlcbmes 1d‘?/oem’gelﬂtn/streptomycin 1 mgiml
I
Ggfédgge@as ifg?ﬁ-ﬁ gﬁ.up@rég{: glr ?netrh%n(?gy B&SHR e a?éalgly 'EI‘?Q ERu and ERpB
caﬂec&rquIedg:eﬂ;tneﬂmﬁeM&Ubtrmlmm r(@tpem’lgrnpﬁom Invitrogen, 2.5%
= BB RS TG 165 BBk ASSS A 350) wen
mérbiits € exlates andHtept nmdlauﬂnacmaiba(%°/oﬂagesht1ym5°/o v/v CO,, 37°C).

d - l.
ORI IR a5 THE b o R Ry P b v
abovetradngionBdrhediuhaahy agded ¢o tieel cpit g ittis insteaded to investigate
poreipls PR BRI RRe B3t Estetas: EffbButtpoen receptor agonist
13 Hsoteng (frend Sy piserduled B 30 enlnﬂﬂedssgfeér?adtﬁtlon of the test

S in an 0

esti h
s BB ERaupnE pliional aSuBER of 10ERsSe it falls hBEe i the
inPestiqatidngFtadonisticastopertieo vm@u adErthet atdubatibhamé bes to 6
q%.kt)' %@C%Ea?gl ?ﬁ%gr\gith?a;ﬁg&rs ’rlrtglp gHg%rég%ensé [r?el luciferase activity
is ApgaRfubed diithnhe(d18 o8 tahVige e came)a ared me@su@dwmweomght units as a
di acet at e, ret hynodr el al Ilyl estrenol égest renol ,
fuRghigjust F*?eeﬁ@h% FRNCeEnfaHan Qéu'bffbﬁég%‘é‘?'é stimulation’ curve.
THEEEO9® ShH &laluek et @l dpsedssitt he arPsO®et GradhPad PRISM (version
aestodene i ncl udi ng therapeutically acceptable

)} FORPLEET MOIEAMcussed infra, the progestin may be
conpl exed with a cycl odextrin and/ or conbined with an
protective agent. 30 WD 2009/100871PCT/ EP2009/ 000904
A sipnilas tesyistaler deseriesns: Paakhpsyllrdsrt bortndl:, ARRAY apdhDrug

Dé\%lé%éﬁ@fem%@QVSW@aﬁl%lm?dér 6 %@r“ﬁp[ﬁ]ﬁ_%tamase Dependent
hysi cal forns he estrogens i n¢l udi n dr at es

P
GajdtEsiragen Regepsoray dransastivatéen Assyhfogdhe FEH('QB T\M"P‘P\ghPUt
Sc,‘?¥€|1\1/\iﬂ§%t€str%§en NI Bp i Agé’rl\@trs i%:a §t4%%°V\/éﬂ|Fo‘?§1taEOgenS

I n ch the~positions 6
The patent documents WO01/77139A1, WO03/104253A2 and
PCT/EP2008/059115 are incorporated by reference in the present application.

There is clearly a need in the present field of pharmaceutical formulations of drug

delivery systems in the form of thin water-soluble films (wafers), able of
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5 steroidal skeleton are both a -CH2- residue include
the estrogens selected fromthe group consisting of
WOo0p/1P8HEst r adi ol , estradi ol including therapd@IYEF2P(9%p00904
acceptabl e derivates (inclugling esters) of estradiol,
estrone, nestranol, estriol, estriol succinate and
te c d (o i .
coB R a8 A A SRR B neren o
exanhflatie thd casethe adiivd inguédianteis d?ﬁr.rcted: bv axidedive degradation.
interesting estrogens are selected fromthe group
consi sting of ethinylestradiol, estradiol, estradiol
FLB'tHe‘rﬂTmteGpm,armt:emfta)Ifonrﬂrhlatiansadrreetiedetditbb drehcapdttye and in
trone, .mestranol and estrone sulfate. Mre .
SHETIar 3657 Withamse fauapatreal are- el deriaie iy the
ptasinazdutital fiEe parsdulagiyeivithrretereatd cgernigiser acceptability in a long
et hi nyl estradi ol. 15 According to a particul ar
rment of the present invention 88- or 9a-
substituted estra-1,3,5(10)-triene as ER8 sel ective
sallglonl St , rmre E@VEIN orI y a conpound chosen fromthe

Ingaafrﬁﬁtlh\ébe@tStthélples'iarﬁ(rﬂ@nttdnl r@lﬁteg +d Gaurit ﬂbsage form comprising a

17p- Fl uoro-9a- Vi nyl -estra- 1, ][m) triene-3, 16a-di ol ,
thypwater-soluble film matrix, wherein sard film’ matrix comprlses

Jag é;FHF)vﬂ'ﬁyl wc@hbr-st@&Tyler% g(ytal)grtarﬂ &SI EPBPVA-PIEG graft co-
a-

uor o- 88-vi nyl -estra-1 10)-triene-3,17a-di ol ,
16a-AAIVHEE: BBaWaer-selitble mat GXS’PM‘)‘E'EIH ene- 3, 178-di ol ,

1@8 Ehl H&r\n; BRredieNt b&nhAstbraid it WhicH EREPSsiBoAd 8-dHdOT of the

Vinyl -estra-1,3,5(10)-triene-3,178-diol, or
der iskatqidalskelptpr gre etfaae%ngﬁaevedarerhder t he
sa@’cﬁﬁlnﬁ“rﬁét?& s & BhitRGESR. offtbEd H\%rn”?}tfc? when used herein,
the term "derivatives thereof" refers particul arly to
those esters of a 88- or 9a-substituted
Ac“ééquﬁ‘g to 3 ;?‘c{rilrQeraP rmﬁ%fwwa.merré Cih@%o@@&é"‘f&fr‘ﬁ ak&rdfify to the
har maceuti cal chemist, 1.e. those which are
lnmgxrammarlrgs avAD aghve mr@dma avittecdidatesptiogenn aphigh the
po@&fo%%tG Lh& W&Wh@as@glkdl Qtékﬁle‘%ﬁ)@?{ Bbﬁf)a chﬁzh‘?esmue and more
entif conpounds, such as pal ata
pagkicapy urmwhl@h saidissenoida esrregab@pmmsaﬁ@néao@fexy,oan ester or an
etlUPLRI i pddtidiP s & tRE stdiBidepaRauRfle related to the
pre ent’ ention is In position or 17-position
of a 88- or 9a-substituted estral, 3,5(10)-triene

AR G SRS R RGP BRI Yt e
group Ichwr'rsMgsemiwlestcediat, @stnadmpi eﬂumrea,, reeﬁ;mrmleestriol, estriol
su%aﬂseev' ebs?%g@thﬁs syﬁé@ﬁﬁélﬁfaté Ui St 20f §H|f%%g%tsﬁ'adiol

en use erern era eutica
vateratmtiatludindethievapeutizaty aee&ptablhea:léfn/:éte%fers to esters
of estradiol; salts, such as sodiumsalts, of
estradi ol and estradi ol esters; as well as other
FWdrMévmsakaonrmMMrmeht oﬂ';kpai maut ldpsagen faet accatling to the

est.r adi ol h 05|t |t| on, of
inEtiei Bl Sptilel Fir SR BI L 8PTr by sLbRitlee Budet 3. 510) trene
betrsd aaBRBJJ;eIeCtNeJai@orﬁsﬂ; rPachmJIarvakaenpﬂEe foresdid &RpPoselective agonist

t at t r adi t at
B 3 S R Bl BBRa up SEC AR 2055 1o
Cypigu¥irgl- e@sﬁar-adl Bdloswrfe&ées 1esidialdi oI sul famate, as

\Sglr lﬂi@ﬁf@%i’@%ﬁr\z Fﬁtﬂa %ﬂ%ﬂé”val oopio sters. The

ter rm8'aeﬂbrraﬂ9@lvmy|8e9tm -2[BJ6 ¢l 0)etriepans tisatdibhe

estradiol may be in the formof 17-a-estradiol or
17-3-estradiol. Preferably, the estradiol is in the
formof 17-13- 15 estradiol. The term"estradiol" al so
covers hydrated forns of estradiol, in particular
estradi ol hem hydrate. As discussed infra, the
estrogen may be conplexed with a cycl odextrin and/or
conbl ned vvlth an_prot ectlve agent . 20 The term

.
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25 dissolved in the water-soluble polyner. As used
herein, the term "water-sol uble polyner" refers to a

WOREP3/HE871t hat is at |least partially sol ubl e i PGIARP09/000904

and preferably fully or pregom nantly soluble in

wat er, or absorbs water. Polyners that absorb water
are f | 1 abl e
pol J4 B G1F Lf uan S00p eruet o |

i nvelﬁa1Erumra;BﬁawnmateetrasbBL5;(|1@)rtrlenm3elY&W@MI abl e at
r oo ratures,
suchniéflﬁﬁ%rr e asllT nggécégg(lﬁyﬁggﬁng%ré%er tre.

NMor eSﬁ'Mnyltmraﬂti’eﬁ(m)strlm B4 7@ediel, - sol ubl e or

wat e&r’&e\ﬂ’?\}%eﬁ}%lseth c,r{,\ressures | ess than at nospheric
pressure sira t he wat er-sol ubl e polyners are
wat er - 35 sol ubl e, or wat er - swel | abl e havi ng at | east

o oot s Bb G L ietee ¥ o dgsgs frm comrising

a tianiwugeﬁ-&%db}e ik grlnzht,rlxo(rwafelr)e/,vhmiresaid [Ectike ingredialtde a

st rop it B GEBE sl paf e treste ol SRl are

bcethfa‘i—CH@més;dumter sol ubl e to be dissol vabl e upon
contact with bodily fluids, in particular saliva. In a
preferred enbodi nent of the invention, 5 the

Invwaretulsol tinl sienﬂdiadrmbgéstnmcambeefdi‘tae'r sélepaldyfirem. thEhdrdup

| f th t .
cotyisi isierofdedf S REHERREL eretnidrdn® tnintulfeiongy atienogest,
noxgthih@onei (lnoe@tatst@:fona) Sicetate d@tlhyasdlboai%ﬁetaw dn@r@‘EWr&)d rel,

i cie taeo t he ol ecul avoi ding the fi
ol estrngl duabatol o aRSirNOBE! GHISERS repTegERoae: fesogestrel,
3-eenstieddgestrel iurg 29t PYaskydaemel ght, such as from
75-99.9% by 10 weight, of the water-soluble film
matri x. The water-sol uble matri x polynmer (constituting

IntdieotiRir @sppa df thk presemEih@entset, Wl efilnh InMathit ddrXprises an
accordin d?ﬁ)to t he present invention conprises polyviny

esLog5A ANdod PiRASFIINATA G KFcIBET st e, 8rd g I'%R%Pé‘e(qf\?ﬂquE@'Ve
inGrRdiHtY 124 SteroMinCWhRheh&pIERIBIRIE bR I7Yofapal sjtérkﬂl@al'srlleleton are
dlfferent ades under the trademark Kollicoat(r) IR
& jag- Eex, rﬁ%@“@o pol ymers constitute at |east nore than
50% or 60% or 70% or 80% or 90% by wei ght of the
wat er-soluble filmmatrix according to the invention.

Acppegding 4o pypartiggap{gmppiepthodimenk s the mafer agcordippdo the

m&é?ﬁlbnggo/ﬁtgyonﬂﬁ él;tﬂttoigeﬁQEth%Qh Qﬁ@f)@&ﬁghé’ 6@’(@7%‘?%% WHvidal
pr eferred PVA-PEG co-polyner is

Skem@ﬁ&‘- BpthsadCile- K@if'ﬂ#l%détcén‘l@mfﬁﬂ/wﬁﬂﬁ‘ea em%ehy VvBRig is a 16,17-
caF5919& BN e dwwshv@%wéx%ﬁfp@%%sgﬁ \shg a' cohol units

and 25% pol yet hyl ene gl ycol it

wat er - sol ubl e matri x polynmer can furt her corrpri se

)
e e e e P LR S e BB EiE R for use as 2

megicament., a synthetic polyner, a gum a protein, a

starch, a glucan and m xtures thereof. Said ot her

wat er - sol ubl e matri x polymers typically constitute
In|aclgtharaspaothe pregt invetdn retated 090Nt dosage form to be used

' i L j 3 -

in $ElonShaetip Erncre BBy THRTL ShEi Batie it for sl Byigviating
oryeeentsy alhvlhefsithl enndition i E)fa'lmpleemaofmale¢du$ledsﬁycmsuff|C|ent

Mg r §io ej
enBBBhoR RyBl SR Beef” Sk e RER ARl R g e, but
is evhiimited| toy bsteepotosil, meﬁdatmgd, naekéayl depresdigrlrmspetdtypt

cel | ul ose, hydroxypropyl cellul ose,

hydr oxynet hyl propyl 35 cel | ul ose, hydroxypropyl net hyl
cel lul ose and conbi nations thereof. Particularly WO
2009/ 100871PCT/ EP2009/ 000904 15 preferred cellulosic
mat eri al s are hydroxypropyl net hyl cellul ose and

hydr oxypropyl cellulose, in particular

hydr oxypr opyl et hyl cel | ul ose. Exanples of others

. Y



10

15

20

25

30

Exanpl es of useful starches include gelatinised,
nmodi fi ed or unnodi fied starches. The source of the

wos0e/te&™ may vary and include pullul an, tapi ®CA/EMPOSH00904

corn, potato, wheat and cofpi nations thereof. 20
Addi ti onal water-sol uble polyners whi ch may be used

oy RSB S hebB SEA USRS € obBE il gensi,

andhintreased hriskasi incidedce oﬁbommfnaotwet her eof ,
pol ydextrose and fructose oligoners. As i ndi cat ed
above, the unit dosage formof the invention conprises
THendriﬂlngtvie(ibi‘;’asteﬂ& ihahenfofm exfithichi wetetr-solublegilmar(aafers)
a st estr
ackBiifg B4 pEernS e ERE Sndiio Ayak Pl Beg s forisapirageption.
- CH2- residue, nanely a dose of 5-5000 pg In an
interestin nt of the invention

film e
Otﬁ‘ﬁf PFRe%h‘th%Bée%@tWtﬁa Wil Resapparent B’PHhFhe I’e'OW description
an@sthieagyanded @miass. 25- 1500 pg of a steroidal estrogen.
30 The steroidal estrogen in which the positions 6 and
7 of the steroidal skeleton are both a -CH2- residue

Dmxmmﬁnmﬁmmmmwm sting of
ethln%lestradlol estradi ol estrone, nestrano

Heggly ithe tersa ( aFtive ingrediRat'e, draig FUASERNGE! £ Ackive drug substance” or

simpil3REg?, a5 iilenabd t@nfeanlddy BREFASEQUtiCEH hatife compound

estradi ol val erate including 35 therapeutical
COmMRIissHdpIthe dospgafuEn pREQTERYY. to therprgRent 'ﬁNéT"é‘P’F ed
enmbodi nents of WD 2009/ 100871PCT/ EP2009/ 000904 16 t he
invention, the estrogen is ethinylestradiol or
Thesidrg) |d6|'VerYr§Yp§‘éﬁf’ﬂ$ caterdisgHp e dayenitanodre alem #itgadedyithin
th@%éiﬁﬁh? of 88nit la%sa""@é FIhRY aFldeyie Jatsaestrogen of a
particular form of enbodi nent of the invention, the
anount conprised in the filmmtrix is about 25-400
Th@gjruHQféﬁvQﬁV Hs‘ié’r‘r@rlh)fhé@or%qgf Wn%at@?-tsbﬁfﬂk?hlm;'@ﬁaf@?b)t
dosage form nay contain estradiol in an tra-|
3C9¢ﬁ§’mﬁ to thesinvestign, epimpriseparticdiasly, aklgast ere seroklgagpactive
F?'E)o%ﬁHE agh \%vch%@fp%rsﬁ‘m&é 9729 &Qh&&t&%ﬁd’%@k@ieto@agﬁ both a -
a pg, about 45 pg or about pg of estrad
CHEhéesjdue, hoss eng@ns dhat pesitienss 6 andnt areinekssubaditoted.n a
10 "very low' ampunt i.e. >60-200 pg of estradio
such as 70-160 pg of estradiol, preferably 80- 150 pg
In ghisgegaeds, dhe temm fistesoidbbskelgonpgefesbtpthe 90ings, sysoam:
pg, 115 pg; 120 pg, 150 pg, or about 160 pg of
estradiol. If ethinylestradiol is incorporated in the
unit dosage form accord this 15 particul ar
[ e unit dosage form

typically contaifns 10; et hi nyl estradi ol , such
as about 15 pg2or -nouta 0 pg of eth|nylestrad|ol
Speci fic exanpk ef ¢ Eo,es of an 813- or

9a- substit ut ed “e%t ,5(10)-triene as 20 defined
above, particularly a conpound chosen fromthe group
conpri si ng:

Thﬁa/véfewhecﬁﬁtlnhg -td, tBeShudéhtidn bamleu&rlllﬁamdﬂ)r@ée steroids which are 8p-

or bhSa RsHElG Sty 15T Giekied Tog Bbrktane Br ol HitiBlred

steroRisFdanob o rébdevented-8Sollewl, 3, 5(10) -tri ene- 3, 17a-di ol ,
25
16a- Fl uoro-813-vinyl -estra-1, 3,5(10)-triene-3,1713-di o
I,
160- Fl uoro-813-vinyl -estra-1, 3,5(10)-triene-3,1713-dio
|, 813-Vinyl-estra-1,3,5(10)-triene-3,1713-diol, or
derivatives thereof, nore particularly for
173- Fl uoro-9a-vinyl -estra-1, 3,5(10)-tri ene-3, 16a-di ol ,
or derivatives thereof, which may be conprised in the
filmmtrix includes doses of 30 1000, 1100, 1250,
1500, 1750, 2000, 2500 or 3000 pg of ER-13 selective
agonlst Partlcular exanples of doses of ER—IS

. o

r " 1
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WD 2009/ 100871PCT/ EP2009/ 000904 17 90, 100, 120, 150,

180, 200, 250, 270, 300, 500, 625, 875 or 1000 pg of
WOBRNB08HB| ecti ve agoni st. The above- ment i oned PEGEER2009/000904
preferably correspond to thg daily dose. It should be

5 understood that the above-nentioned doses are
i ndicated with respect to estradiol i nyl estradi o

& agoni st as defifed abowe which is
b &4l Foofs Chd St éroi da
p -'cep bl e"ester of

oye8 jt will be

g h~'.peut|cally
eqU|vaIent to the stated dose of the not estérified
said active 10 ingredients should be used. It is

o Bl K o 83 s BB g oo
"gastaigent bel pfogestganéncovers ey hbwticeordase a:dmpdsmdsawkjlch are
prBer s BBl Fassn Y Bl B sairioghcoblpts ai
|scﬂhbrlﬁ§ahdsihyadjabfor0‘rs Gf thiel pﬂ'ogesttmst mletmd&gphyd;rtatess solvates, salts

neld above | é h vgléJ ﬁn 1 Iecr St oodI s of
a”tdh%"(m%eé‘z’)%es%ﬂuacﬁwc?'ﬁ &g ?P%‘i 25Y S5 SFHE st a&é dSELRE
prbbestngtmelsmer blit eck act IIM?Sed noy Bld!geetlshsellledttdﬁiefrdme group

e r st er

coRERHE G i Dhncaio etane Rer SBu Ve drPs e helobReplrefifine), and
Ie\sc&rmgeﬁtfel hekgwtreThWetmndtdaer(meethisme&dnye),eqlemgéapt

Al
N ETRAro0E APBteB s beToae) SPFERs i hy Bl datatedioarsierone,
médiroxyprogestétongeicktett] NereXiPdoRl) aWieseeMy, iytise@ines
the rml cul ar weight of the active In

QUINRRSEIRA acptatyy MedubRaestaRs RGeSt igapn r$ dl eﬂtsﬁ%r one, ethisterone,
chahmmm sadtatk, lrﬁé@éétﬂils?rﬁlﬁﬁeg&m Qfesage&Eelestmeen

as active |9€%re i ent sh d be converted to t

despaetEHoNBrSFgtiMmater geit 9 ekt thplone, @ng é’rf’??é%\%é{i%tate

Paf‘@édfb'ﬁl@bréf@rﬁe@%r%?bﬁtﬂ%@ré 56,45e¢hrbblattohedderivatives (for example
derivative. It w be under'st ood, however, that the

dra%womsanmda'ee@ﬁomﬁsyr%edlswﬁ%dgﬁtoﬁme and cyproterone

acBtfavailability and the Area Under the Curve (AUC) are
identical for the estrogen and the derivative in
question. Thus, if the absorption of the estrogen

Stgl%('jé’leﬁrbﬁgst'irﬂ; B0 R the Pasilicht & snd T UNthB&t&RI RkbREBon are

eStrogen as such', the anpunt of the estrogen

b°(§|é|a| w@ﬂa vesidagunelagde butaae rakdinpiked b, Lomapounds| segctad from the
greuy%anggéﬁg ef IéJ&‘ﬁoﬁfés'Er‘é@eﬁbr@QQtrﬂélshokéthﬂﬁﬁbﬁé ‘(ﬁorfe%lsterone),

determnin herapeutically équival ent anount
dionuest,ovs i %ﬁmwmmgmeigcwerpﬁb&m@@' !Iflaﬁﬁ’éﬁ’ce,

v es
oy PRl AR, BEeRang, Rordeatigie Snsierdte
promiegesfisineadeseaestsd e3ketardesdgashiebenargpstémete, gestodene

: opausal wonen in an

mcqﬁ&l%’@dcrghad%e%%%% %&%E?BI f%grz/talg%nway cross-over" in

Eur opean Jour nal of Drug 5 Met abol i sm and

P ti.cS L r
As (!ﬂ ﬂ%g& %’?‘?ﬁ% pro Wégétﬂﬂ mgn §$’ g:%gg%cregﬁgﬁl?a c{eg’(tr‘r?'n and/or
comtenMMthdarsagﬁetnveragmtprl ses a progestin as an

active ingredient. The anmount of progestin

incorporated in the unit dosage form of the invention
Thiestermf "estroges’) isamsent to elemnplaﬂstalbnatulnael posyaribgtiosterdidal

cofEHE A5 gl A S Bt e il R

unit dosage form Typi cal |y, the am)unt of progestin
incorporated in the unit dosage formof the invention
is 0.1-25% (ww, such as 0.2-20% (ww). 15 Mirre
particularly, the unit dosage form nmay conprise
desogestrel in an amount from 0.05-0.5 ng, preferably
fromO 075 O 25 g, such as O 1 g, O 125 g or 0. 15

- - ~r o~
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25 0.25 ng; cyproterone acetate in an amount from 1-2

ng, preferably 2 ng; dienogest in an anmount from 2-3
WOr§09/190&fler ably 2 ny; gestodene in an anount fRCA¥RP2009/000904

0.05-0.1 ny, preferably frgm 0.06-0.075 ng, such as

0.075 ng; and tibolone in an anount from 2-3 ng, such

g

coffupfy BgndOnd oyl A0SR TnE QLA 0P Ah 8t t
emtommges fatrisorhedn any mr‘tyalclayfarmst@f tlhe €3tdgens imcluding hydrates,

sog aff@? ”‘l}{h%zcor;é&%ﬁ%b u&ﬁ %g%qnglﬁgé%wgmﬂ clode(;(trlr"i‘g3 out

Matesgartiseldriy L ptenoidat esteagdnsoinewkich ithe poalglloesllﬁeand m—:qf the

G SHE P b BT e SRRl o

thé Yrop eoesistiy af Hﬂﬂhyleétrhdmel Ig3vr@iaid! omcluding theratpednosalg,e

acggérgbfo@é{g ’25 2@%&%{\@ e%.)e%l %sgr%q {ggt%ne, |¥1estranol estriol,

esﬂ@él)ﬁﬁ%bhéﬁd ¥h@icenjiepedd gstroparse thdliiding conjugated equine estrogens

aIkI-am Cl 4-a acr tes and .
Sk a8 R B er A R Y- Eued Al elfa4Eal fgieskeal sulgte. particutar
intr &dthfy estPoddRMre delechedBiopn B @ h RS ULEbrTENG (b‘feéthquﬂestradlol
the_ invention, }he cationi ﬁ?l %rret haclr:%l te is
eSEr@S&'y‘ﬁ%FaCB%'%& afhates nettRgdighy aie@t ey eStrRe at&rvpafee eshene

mé‘s&kﬂﬁ@'anﬂﬁiéﬁn&ﬁf&édIfétélCMdreC?Le‘fe@be|th§5‘ets&ro§enS#@fhlﬂﬂe&radlol or
copol yner based on dineth am noet h%/rﬁ nmethacryl ate

eSFr@fﬂr%ch Mosherefermedriatr C&ﬁ”e'? eshaylestadidlyl i ¢ acid

butyl ester. A particular 10 pr eferred cationic

nmet hacryl ate i s pol y(but net hacryl at e,

ACEQr MNYrER ﬁyﬂa"'élﬁﬁ' ﬁbémﬂﬂd)mﬁ@’f ﬁé’é}eyﬂ’r&ﬁént 'W?HS}P” 8- or 9a-
subBBlitiR&d ¥t@he) 3]5(30§-tr|érﬁé a8 RFOSH| EctRR é’dB?ﬁﬁaﬁ{dﬂe%a@ﬁcularly a

ment i oned above typically have an average nol ecul ar
comppyndrchogen freang dhereyR RPMEDSHOO t o 500 000 Da, such

as Qi1 AarDEOSULYERES, L8aldly, range of from

100,000 to 300,d .g. an average nol ecul ar nmass

in tiH8- filgo'rcaﬁgéllavl estban11 (dOptriener 80 6godioba,
f |-eE 4 t f
P el1%a2t 1’%‘6’8@“ A ARE T LS LIRSS, hBgldl6l, ' ange o

from , s an average hol ecul ar
mas < 6anFlupgo- BErjaylo¢stra-dn3d, P50 B0IEND3 L7400 Da, e. .

an 36aLAdGrdt Eee\ﬁwélaést 133, glé‘)b%nﬁl &@ogmpa Such

cationic poly cry tés re aval rdm Degussa,
Ger d&ﬁyFlugm@B \ihgl -estaatd , hatkO0 Etrirreg B LY(ABydiBl, | n
artg ragid
gnot er Eg'g f‘g ((1@ tﬁer]rg%:v%?] I%Igor%p&e glrl\l/ﬁtq{esdtﬂereof
aré GDMIdewﬂdaumderathacdefmdlomgfr estregen. preferably
dr ospi renone, conbined with a wax as protective agent.
Exanpl es of waxes include ani mal waxes, such as
Fubtrewaore etienassedveeceins tibé lteram Zaemmqvesriberﬂnf'étefemmartlcuIa rly

to @Hg%e\l\?%; %:g?(a Sp a%g%b% s%él?e% es%r‘%c ’%x r{e}%&ka%?vtv%\f% would be

ap«parermto)themh,armlaceuthxraﬂmhmtand Ehmsemch mmsubﬂantlally non-
ceresi,n wax, .nontan wax. Qzocerite

¥R it aY pEhErRl At 10 Bhatndonsfoi Pk e the

identifigdi compsyaisalsLithh as \pakatahitity, absbhetdng distxieatios ucletatsolism

BRI LRI 30,4000 08 BB dRERe B e BressEt

inventRM ignd the Bypaviticredr a0k edsiti@s of A 8pardrigembetstituted estra-

r ef car nayba wax. If the active
1 By ik dine T abhan Shechexamuies of Po&piiticaly apgeptable
preferably provided in the formof particles
conprising the active ingredient and the 35 protective
agent. Said particles should release as |little active
i ngredient as WD 2009/ 100871PCT/ EP2009/ 000904 20
possible in the nouth, while as nuch active ingredient
as possi bl e should be dissolved in the stonach and/ or
the intestine. This can be achieved, e.g., by
enbeddlng the actlve |ngred|ent |n the protectlve

o g o o 1. i a1 .
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conprising the active ingredient and the protective

agent typically have a clso particle size in the range
WOR004/1008M150- 200 pm nore typically in the ran®E€TEHP26G9ER9904

50-150 pm such as in the ygnge of from 75-150 pm

Speci fic exanples of d90 20 particle sizes i ncl ude

about
estf gt AU, S0 BORRY, BB ERy R, b
cypiddapey suflabeitnd 30Ifpmatalesters. 140 pm and about 150 pm
Anal ogously, the d50 particle size is typically in the
range of from5-80 pm nore typically in the range of

Wiheroosdd hébteipnthesteehn ‘dherapeubiealiyaagmepodblérdanivativé @f estradiol”

reffB S e5tars 5D Gatrodiof oz SHEh 26 SBHIUTARERE FrFiRtidi estradiol
esfdls Py wallicas other erivatioes kG tisdaktt Tﬁﬁlcan\y, @bestier 60

ou t he. ot her hand

esHRUIEE I D extiaRotion of WPOStRE Gstiatid Spetins examples of
tyﬁl'ﬁglr%s&éﬁsaéﬂt és%trfdﬁ@'|h@|ﬁde;5|§tt‘éd|oﬂlﬁ'§l§r§ite?@sltr@dtdﬂla&etate, estradiol

enbodj nent o e jnventio icles conprising
Prepanais isyEradial erankate, et ‘?ﬂ'e ﬁe&%&ﬁ seragjend ”ZOate estradiol
cy wmtat:@IésYratweuﬁaﬁ@Céstlehﬁamaz@ asﬂwbh'%srs%lthh&Qeo@fEstradlol

rom 0. 1- 40 pm such as 2- 30 n];_ 9 pm
va!ﬁrgtee\sd:mrt;c@agyﬁe%edswﬁngghge; agip ﬁ?eré-.g. 1-10

pm Specific exanples of d90 particle sizes incl ude

val ues of about 1 pm about 2 pm about 3 pm abou
Thﬁrﬁerrabgégraglobms |g{¢6@@d60¢ﬁea%y@}tth¢ Wad&]d’g@y Qeﬂmthe form of

17a&)@¢tra%.drrar 1a;b91étstrtae.d@nt>re$&e5ty, 1Re REtradRP W in2heBrmAgFcL 7-p-
about m Anaqc:ﬁ&us y, the d50 particle size is

est@ﬁl%aTh%/ §rA {eRér alsgrcoysrs hydraged farnsaf estprdiol, in
paW&Jlé}aeétVadial hdHinvapse of fromO0.5-7.5 pm such as in
the WO 2009/ 100871PCT/ EP2009/ 000904 21 range of from
1-6 pm Specific exanples of d50 particle sizes
As'cﬁgédég@d Yrﬁ‘H’ %ece;s,trg%%Hthy Pe @Q)@éﬁ wlthgiknaggé&trla and/or
coa@mﬁd Vﬂltbrﬁn avmsettl\@ @ﬂﬁntabout 9 pm and about 10 pm 5
When used herein, the term"d90 particle size" is
intended to nmean that the particle size distribution
Thederp "weser-selubleafim oG5!, wiherejfaused hereimangéers to a thin film
B sl AP of 2280l 05008 cBRIEL! 0¥l rorctents
wellris pihes @nptluat‘m compgperisi disgolyed o dispsrsedrindhgiwateersoluble

polfie- 119 BE SR ST kNSRRI, TP

didselvet iﬁah’eafateheoplb)tet pelygerhave a particle dianmeter of

| ess than the specified value, calculated fromthe

vol une distribution curve under the presunption of
Asgysiedrhierain, piae termh EwatéFhsr @blope|ymer'i refensyiora pollyntep that is at

ed3F Bl PSR Hashl o eraBY Mo e Smimansppoluore in

watel @ ,absdady’ watdrc Polyarers tisatdatismrrie iwatet ashoftenl réferred to as

o AP R o R B R R B grr
mdy benwidter-solubleeodivatertdwidliabie atirooen tehperdthee (about 20°C) and
ot SRR RS NS (e ArTEn S6esing col ML eamhar ace.
Mogedver] asematetléleaﬁéy o8, watee-seiuble be wsbeveweéitabid at pbessures less

erson_ ski | in the art. The p rt| | es be
thp AR PeaericuliBstila: Papt bl pHs MBET -SSR HPpAG: preayater-
soltbfd) orswater-egiellableyhfhiveg atlidagt 0% B witigiel WaRsiptaké . Water-
shaped particles. Ellipsoidally shaped particles or
el | i psoids are desirable because of their ability to
maintain uniformty in the filmformng matrix as they
tend to settle to a | esser degree as conpared to
spherical particles. The particle size distribution of
the 25 particles conprising the active ingredient and
the protectlve agent mhen |ncorporated |n the mafer

T o "
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5 inner cheeks or any oral nucosal tissue, of the

femal e mammal . The film may be rectangul ar, oval,
wOocopyuogi, or, if desired, a specific shape, QAEI/ER204980904

shape of the tongue, the pahatine or the inner cheeks,

may be applied. The filmis rapidly hydrated and will

i.ta-0f I i dly.

gl Piriet Ny R B BBl e el bR dfelslso useu.
Thiecunit dlasay) eefdvmnsr el tdaasp&dsérdnnweraﬁmmtwn@l fram such water- soluble

Pl s eGP Fu e Ruk st SPRBICET of iRt pppncontact

mflﬂb_ﬁdnh,lglﬂtrm“sr irXpartSnciermadva niroa refeyreti émbodinodnt of the invention,
t as a

thi AR plibTY e iatis SIBG Cottnesarna ity s 2V v fer

tra?&@mmnsaswh/ew of el$§ atthlwm]ﬁednam d‘sﬁh‘ ﬁaﬂ:lcﬁlfla‘r@tﬂnypletdWERB

ness. is | ess a % esstE,n 00
[?r‘FF‘VStaQPBIf d'i”f?aéﬁe‘h‘ﬁ ?/ter?' al %’if?ﬂ&ﬁ‘e@é‘ iSHHE éﬂ'?"gﬁ 4yRtake of
thé ih@olé&ﬁlf@&:fwévémm@th@-f&@@pm mieta k. th|e6Waﬂefﬁ dolnéble polymer
range o ro

refera inth e of
typicathy sonsSBEtesfromRGy 9§$€?°{% wep%ﬁééuqha% "M 25:9858% by
wdight, MpltBe WatbeEalRble filendthikckness is in the range of
ffom 25-125 pm such as in 20 the range of from 25-100
pm e.g. in the range of from30-90 pm in particular
ThieNwtee-JoRNIE nedtrik oy rher B&brzttutimeeid hajordpsht of the water-

referred, exanples 1nclude thicknesses of about

softhie 500300 ArporiLEo BiF prASeRbIENTon SAMAIRSPoRYnY!
aIcfHHoI-%@R}&hﬁ@n@@lyc@b@kﬂft 26- Mrﬁérsa(tWMt-Pé@Qopﬁ&Iymers), which are

Speci fi articularly preferred, exanples include
comm@mws@sa'lab 'Bodjffemt;ﬂﬁd%emerst@eptﬁ@d%em Kekbcqasc IR. Said
P%%E?%Uﬁol?%e?&eﬁstﬂgwﬁt RBsPMord far? ‘Sbﬁ/@c&r @'O%E% 7@'%, or

surface area) th Immatrix is fypicall
80Pange96% by svaight1ef thepvatermsh!upde filin thhatrixaanger ﬂgftpéhe
inverdich™, €.g. in the range of from3- 8 cn2, nore
pre%erably in the range of from3-7 cn2, in particular
Prefierabiy, thenBéAPE@Ro0-pormersgopstitutgmeerefthan ife by weight, most
I ®s of the surface area include
préfefdBl e SERTEL 01 2, 3, 3.5, 4, 4.5, 5 5.5 8,
The.Befarred BYA- P%@tmmemut@htor@fcqrn@efmalmadaas Kalligpat® IR by

th% ¥Bhﬁ<lb%hg5ﬁ&$‘ G po%yr gﬁﬁ& 95mEF195§ 55‘?%golygrn§l§g&?h?§uﬂr\rll& and

ZSﬂQpbuaihyeneahMDienﬁseferably, the total weight of the
filmmatrix is in the range of from10-75 WO
2009/ 100871PCT/ EP2009/ 000904 23 ng, such as in the
Theamag}erablddemataxaﬁalyrger Exafpithe afmpiise odieygiwatef-sbhuble matrix

po ﬂbmgn gg%ﬁ:iw %Sth%e %gg \f\% %gﬁwsthoe]c %%g@ﬁ;%%%tlﬂg oa{gagg Fq;l)%s(?c material,

a 9ynthéaupolyearga dunh na pnotieit, ears!srcrmga glmbani |andrm|xbt|rdsrtdaereof

Said §EI Dlker KRS W0 ot ARS RS formpfbcﬁhfyaﬁgrgfmito d3%hafho%, or
BO%nmnBO%atoedlmbmfmhewatet—sulebasﬁlm mateiki meerrajpl;e.sga.ld other

o B A 0 5085 oo R AGE s v

absor pti on enhancers may act by a nunber of

EXFERlenDE SIS MletA AP A BuBhdses HeSFribefasrein include
cafdd§ihetlyCedliuldsay npétat/lewmldsre atm&rcengloselrmaﬂexmtmyl

nost . co tion enhancers
celiigne. Prarpryre] Seliire BREHREroRd CaliPSE: Brde%ySigthvipropy
ceR§los&thyHFos PRy Imetilyf aéitilosspend tombrsdivpk @Reof. Particularly
absorption enhancers include, but are not limted to,
2,3-lauryl ether, aprotinin, azone, benzal koni um
chloride, cetylpyridiniun1ch|oride, cetyltrinmethyl 15
anmoni um brom de, cycl odextrin, dextran sulfate,
glycol, lauric acid, |ysophosphatidylcholine, nenthol,
phosphati dyl chol i ne, pol yoxyet hyl ene, pol ysorbate 80,
polyoxyethylene phosphatldylchollne sodlun1EDWA

S o o, o o o o o,
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Sui t abl e sweeteners include both natural and

artificial sweeteners. Specific exanples of suitable
WOneEt08sidr s i ncl ude, e.g.: 5 a) water-sol ubl @CT/EP2009/000904

sweet eni ng agents such as gggar al cohol s,

nonosacchari des, di saccharides, oligosacchari des and

r i

prg%ry oagénx éoésjlg?atgﬁﬁlg oagg h??té%@gg@%ﬁe&%ﬁ%gg!otse atd rlﬂléroxy
prgaylaccalluknese, frr pmttmstar(Hyeivookmepylnmnbvlamlu(czsagar) :

mal t ose, invert sugar (a m xture of fructose and 10

gl ucose derived from sucrose), partially hydrol yzed
Exahdpled of otiens Synthetisqidlyraerslivhictircachtzd asetes cornbimlation, with the

05|d and rrhizi

V- P BTV R e S PR Bl Sy BN BraTe 26l Ehq polvacrylic
acikhtésvatives. , sodi um or cal ci um saccharin salts,

cycl amat e salts, t he sodi um anmoni um or 15 cal ci um

salt of
Ex%nﬁ:lé‘é by diaterSsdTeblyduris Zhcludx gl &abres-xénemer gum, tragacanth,

i oxi de, the potassi n1saé of . .

acgcia. GRIAGGEB2B- JATEH M [OsUSE Bsan AVEy iPsEtin. Blginases apd o
cotbihaGestHer8d- K), the free acid formof saccharin

and the like; «c¢) dipeptide-based sweeteners, such as

L-aspartic acid derived sweeteners, such 20 as

uéffals@a%@sslotdm@h%tﬁtrabaw@s wRdled gesting, @R PaltéBoy protein,
al pha- aspar

SOy éirp ﬂwqtewyhevarawm wbempa%eﬁhwplféehw@m devipecpalggen and
coffBiftitforf tiefegrar ty! -L phenyl gl ycerin and
L-aspartyl - , 5, di hydrophenyl gl yci ne, L- aspartyl-
2, 5- dlhydro L phenylalanlne
Ex'arr?p?@é‘BF M&eflﬂr §t3ar8'yé%| iAPRNE IV atfHisdH, MRodiRBd oﬁ*%nﬂédﬁﬁ‘ed 3farches.
d) 'wat er-sol ubl e sweeteners derived from nat ur al
Thecsaures afthastarchasi mpy ¢asneed dndrde pylieRnakarioca, r'ce corn,
pot a0 E%ﬂd%mqfﬁsﬂ.efr%strgreﬂr dinary sugar (sucrose),
known, for exanple, under the product description of
sucral ose(r); and e) protein-based sweeteners such
Ao?ﬁ JMWA%?F-QSEJB@PSI@H&% L ivhichhasy ?@tds@dlm Hefordfdnké With the
eneral, an e t1ve anount sweetener is
prasentuewu@ prduiieldextiin, |dexstancindorrebinations éaereetl gsowell as
I r
chflrf ¥hiteSH o EORBRRER 82?6*?3%47@%%%%“1* Pktnf’%?%' ers.
be from about 0.01%to about 35 20% by weig

ARl Yo %%35‘%%%%%83%&53@8%0%‘8§“b% i &barticuer

foffh ef ensmalimest ohyhdeamsed l0w dmlaloé\aestaraié:shesenbgeevelwhlch the
n e t f a 0 |

oA EREM B bAE LY 2k L ¥Rl ey o

dokk af Gu680Q quig. fIavourlng agents) |nclude natural and

artificial flav se. 0 S
g Shfhe e RSt B BRT ovahty s FT s ShafHeRs Lo-3000
pgaofddadd sterbiial ebrogergssuth an2l5-a0600501 of alstéroathl Estwogen.

pl ants, |eaves, flowers, fruits and so forth, and

conmbi nations thereof. Non-limting exanples of flavour
Thel ét&rdldml esdmgeapaewmthﬂth@bbsitiohm Boamuh7 of Ithe pteprpeialn’skﬂleton are

ove oil, bay oil, thynme oil, cedar

oogh 2 i eslye BRY Dereeiests Vit pr BindERofonas.
etl‘r‘in?[éstl%@lfd” estF&didledtrdrid, imesttandladstrial, estrid\suictiatie; estrone

ou sych as_van Ila

sulfaltol Aree P LA LT EPBR R S ERGnceerdinbéolefits Jacluding
thefdpRuBBslI0Bedptabik deri@atksf thetdofe B BRPAS prafetredigigbodiments of

appl e, pear, peach, strawberry, raspberry, cherry,

pl um pineapple, apricot and the |ike. These

flavourings can be used individually or in

conbi nation. Commonly used flavours include mnts such

as peppermnt, artificial 15 vanilla, cinnanon

derivatives, and various fruit flavours, whether

enployed |nd|V|duaIIy or |n conblnatlon Fl avouri ngs

o s
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25 citronellal (nodified, many types); decanal (citrus
fruits); aldehyde C-8 (citrus fruits); aldehyde C9

WO(200¢/100871f rui t s) ; al dehyde C-12 (citrus fruit PCI/EP2009/000904

2-ethyl butyral dehyde (bernrg fruits); hexenal, i.e.
trans-2 (berry fruits); tolyl aldehyde (cherry,

thgéﬂ%ﬂg ;(ﬁé %tsé%hgﬁhélga] rgyy'él&réd 8 (I')r estrac{n |n rr1>)a|;'ticular

etﬁmdiesbrtald;dloct anal (gr eenfrw t) and 2- dodecenal

(citrus, 30 mandarin); cherry; grape; essential oils,

i ke menthol; m xtures thereof; and the |ike. The
Ccmsnianmgoéstfddwlcnﬂ lihegseieqftbdyseefmdsal eslrmgdarh y)f a patit@ar 6drm of

h f
e A0 ar 0 ST ona o SrPuRE EmadeRy i R iy is about
2538007y, lmor‘eafareldullaﬁy@(ﬂBOOtp@ ofEstradiéInFhe asid dosdeei foae may

the f dyct . h . .
cobBrjt BEa8P iR AP B GOH BOB0HTSE- 5 AT EPHSHET SRtEAdipl AP as 30-
50 pé¢ ocapabdioll,tpreSereblthe 15k of éﬁtdadlﬁl tehge Fdutwa p@uibout 45 ug

the need fo perient ati ner al
or ahouh S0 H BheSBeuiE. GBI Bostis o ToPk FOr g pstratiol in a
"veh IwWTBirhbdntal. €. seolmoeldg oBeéﬁadbscyw&rs%@ ARQ6e, pgt bfeestradiol,
uni t dosa e form rrag@d?lso i ncl ude an_anti-foam

prafeipbly S 1pBAR e Suelz S 200t QK E5rHO. Yhben19Q bg, 115

Hgd 1NG NE30 B, 8F aBoOl §0RY flestlagicine and silicon
di oxi de. Simethicone acts as either an anti-foani ng or

de-f oam ng agent which reduces or elimnates air from

If effin{lebtFagieMeaatipdhate@nh ithé QAN dibage ot a‘@tbr‘dn@é Eb tHls
preventing the introduction of air into the

pa&%@eﬁmbeﬁlmwﬁ PfethgdDy @RtR M gh 8 gt @,Osmmfoandvpeﬁﬁw cpgtains
10a30 g rath My 1 €RPRAST L@ as Bb@u@lg*& Yor dBbLRMY p§ @M ng
dé-foam ng agent is conprised he unit dosage form
et"r‘r’ﬁyleééraﬂl%par ed and adhered to a second |layer, i.e. a
support or backing layer (liner) fromwhich it is
renoved prior to use, i.e. before 15 being introduced
Spesifis @RERieaPf dases §f arPBBf eF Q8tsubstitited @shart, 305(10)-triene as
dePREK 'aBGv?%@r"t*cﬂlarFysa pWﬁﬁ@ fchﬁéw%ﬁ] g gy comprlsmg

preferab consi st o pol yet hyl ene-ter eph%hal ate,
ot h&a-¥imyt-gptra- hat%(rlpmt@emeﬂ, @qr@lvm to the skill ed

Per SO Flviora-bb-Afly RERRRIVE sl SoNBRMhe-511 63N, d
gr ade d

preferably be a foo esive that s 'not 20
i ngd$arHpmoader vimdeshiar 13, bel0)ttnenprhpéatdiels of t he
act| S { ak JfAr f
1§%nggtg'[&dgbe\ﬂwl éveéngl’%r??%a? trfeé“reoﬁ&gfd -dip ‘rogen as
def iubadFlaboor8p-vinyleegiea-li 3,0( 10)-trideRt 3, 1§f‘@|-elot ive
agonig @nC Y S y or sole
thegag |8't[:°a P;k%%'t%@lgr g?{éf?b{r eé‘r?c% l%egght in the
uni @Bd\émgesﬁﬁ ) § 6r5(110[)1tr|ane>{31e7[3-dm:b,odn dermatoafestthereof
0
moP%nggFt*c‘Eﬁa n%Fber ffry ElugPée%g .F?l géotP{ 1. d§(1®n€£%¢% 3 16a-diol, or
deat/atleeasthaneofewmdgm“ayam cahphead;in thefilbg esdtrin.includes doses of

a0bt 1§45 20078: 38 At PUbPVBE S 71 584 3fpi 80, 120, 150, 180,

2001 @Spj ez0oBE),, 3501,d360$\40mr4§®$15061 540; €000633,, 700, 800, 875, 900,

1080 AP Ee 2r o f ol ek DB ASER R oolunepr ERFF biefinge agonist

Pavdutsr @caraplas g dfoeest bEERFB/eélétWe a@dsrﬂstevvhlch(mhhbe comprised in

nt i oned aboye. east _0 e b n
theggpmrrpgga( are %ﬁgsfdflaﬁpﬁggﬁ 28 35\0138 4(5j é‘ég 6:'& 652tg 98 J7§ 80,
2009/ 100871PCT/ EP2009/ 000904 27 Wil e the present
di sclosure is mainly concerned with wafers containing
a ERI 3 selective agonist, or derivatives thereof, it
Is contenplated that the invention can also be
practiced with other conpounds exhibiting estrogenic
activity, such as estradiol, ethinylestradiol,
estrone, estradiol, estradiol valerate, 1713-estradi ol
5 sul fate 17a estradl oI sul phate rrestranol estriol,

T .

. s o .
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15 Accordingly, in one aspect, the present invention

relates to a unit dosage formconprising a thin
WORAIHI08H| ubl e filmmatrix, wherein said fil mP€ATEN2009/000904

conprises a) a polyvinyl algohol -pol yet hyl ene gl ycol

graft copol yner (PVA- PEG graft copolyner) as a

r I e Y b I

90,308, 328, 1aPeaTB. 200 B8VER 00, soghka3, BESorfogo g of R
seRetigptagonistt a 20 (ERP) sel ective agonist, in

particul ar a ERbeta sel ective agoni st chosen fromthe

conpounds: 9a-Vinyl-estra-1,3,5(10)-triene-3, 16a-di ol
Thh?qbol%leumleotleaedfldnyés psstferaably Borsédmnd ol tvecdBlyldiesediloshould be

négrstglgg‘ghatathe a ove n‘?‘oneg’ ’d%ge ogret {n'd?c%?eég wlt(?\are%bgct’ to estradiol
etlibglestradiod -08 B3ERB sylecHsd agodisBas défihed nbene whid - nbtadsterified

in peaitien o7 P dnGistsioidal skeletons 16 RjarMaceHtcallydsegiale ester

of said active ingredients, is employed it will be understood that a dose WhICh is

therapgyHeqy, Sauikalenhla tee blated dBse bt la,ht e Hed S5t Strfe

ingredienas sNesidtbrenss. It ancbusimieciof thdbendkilldKinhthe @t to determine

th| ck ess ess t han, 300 Ther ti use and

PR NGB AT RSP URERIY S GAEET Spoaiot SHef qtRer TAfres When the
efﬂé@?\’ﬁgaoé@bﬁtlﬁé séuhﬁdﬁ%&ﬁ@r{e@ﬁeﬂt&s RABWAI St er eg t ;

I N e uni 0Sa ormils m ni.stere
Stefpel iRy dho PhoraREe e A e bl Arter Bl P radio| <
etﬁlhbfé@.ﬂ"élnﬂ loy aa@fs@géleatuve ageniet 8¢ depré&d @Bo&@as @h@ploydOit will be

§OO9/ 15) 871P§T 0Q9/ 000904 28 rrucosae t he
ungefstog 8'? |s|e§qt.gmp{a5k§pé Fé}:aqepr@ﬁpf the not esterified

acadmrrgréareﬂt:trwmd §uhlseagyﬂiv.@éann“at&hé bk eFptioAUSraRle not esterified
adm ni stration and pal atal adm nistration.

aciiye BIAPHINY anAring sy HaEvashaiee! 15 the SAaa st beleve Tisna

"tHephpb@iscallQ e'quw&ntdmagﬁt 0B Actife H@?ed@ﬁ@(ﬁl‘)%rfv@hve X" can
use as a di cament. In yet another aspect,

be fatcudated |qwmf°HHWr‘fk9 frelaio a3 unit dosage formto be
used in Hornone Repl acenment Therapy (HRT) and in
particular for treating, alleviating or Ereventi ng a
physi cal conditi of9SR A& ("‘éWa«lleenvaawng'Woa sed by 10
i nsufficient endogenous |evels of estrogen. Exanples
of such physical conditions include, but is not
where MW dndisatesshe spelesulias weightdefdheActingigrgdient in question. It
w.msenﬁm@r&eod \fﬁé@gvbpfhéXHMélm.calixmt@%@%na feey o 3h
atrophy, decrease in bone m neral dens
estrage as agtive dngredisnt shauldclee eonvssirs tqthq@nfeesppsdrngemtervals
angrdbgeggh Mg tMe%Y)%(/@'F?mH nIa 'ﬂ‘echfeclarsi]il gfen |Q'u9ed inits as a derivative.
wat er accor e present
It wil/e@undarstaed, Umowwutlwnbe @@edeff@rrm@lemammmheoapp“ed if the
V. D
bloEg/ﬁgH gErya R@@%A&&I Uﬁpg;siepﬁgb ﬁ%) %{Ié ﬁQIIIﬂ%F'f fe @strogen
anddhe wdegivetied in abemcsn pldusi duharabfsomttdm c_ufeh_‘her@tlmenaiez%tlve in
3 idify
QB PUET s PRl RS BBserpbR o Tnliegbtn B3'hEh, oy oML of the
esogengenvatibe eeqmretd wubchievg the pliasmadelellnfla givenrdoskef the

es{sBO8 aBhoish ™ Yarelet «RUE o e Binthhotih WRycivd it

anknwmntlon a b|oavallab|llty of nore than 50%
particularly nore than 60%is 25 achieved. This, in
turn, has the consequence that therapeutic effective
serum |l evels of an active ingredient, can be achieved
al though a significantly | ower dose of said active
ingredient is adm nistered as conpared to ora
adm nistration. This is for exanple the case when an
ER8 sel ective agoni st as steroidal estrogen according
30 to the invention is the active ingredient.
Evidently, the achieved bioavailability as well as the
serun1|eve| of the actlve |ngred|ent wi |l be dependent

' . o a1 I Y
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The drug delivery system equally defined as unit

dosage form according to the present invention, may be
wopoegewed by st andard nmet hods wel | known to t RET/EP2009/000904

phar maceutical technol ogisfyg 5 Typically, a drug

solution is prepared by dissolving the active

o8 i R YA 1o bR, B8R 868 moy

be\dﬂtejtmiredsnlthemase sfiah ea;Sro@ana(bee)hlﬂo,equwal:mrcblassész;ment of

e et pshaAktp PruisRen ' pE e PRy Balab A inn open

ran@draized 1 6ingd-dbde myl cropsbyerrintBurap&an J@abinel of Drug

Mol aaiPhiererlpeteo 2t 4 ok 109 ent 15 Can O

et hanol /water m xture. As will be understood, the time

and condltlo S nee eg t gl ssol ve the water-sol
ACRRTITS 81 yFBRT TR CHERDRE DR HELrSOTG ARt NGRS the unit
doS&he B3t E6@BrisddIHprob EstiPEE af 2TETe iM@redinel THO bYWt of

matri x pol ymer may dissolve easily at roomtenperature

prq%%ﬁdnmwr%q@ﬂyndeﬁﬂn@ desageifagn thﬁ dnyeptipnyis, obeuurse, also

debEndént! orb&éﬂs&%aéwov tﬁ@ s@llé@ie)ﬂ ;h@gbs@fmobufcl \ﬂmrgﬂ#ﬁ:rally be in the
stirring t pi cal enbodi ment

rangeef frem Q. 1539% é‘ﬂ/WbFa'EU'Qt%B'P §he breis&f ke ylnftoqlosslsslf?rm

TyRicHMYI the eﬁﬁoUﬁ‘tt of prd g%%#ﬁrﬁd@)ﬂpér‘%té&)trﬁtﬁ@ﬁhlt -Ebgaé;éfdr‘h‘\ 8fthe
Is typically stirred at atengerature of 60-80C, such

'n‘@é‘t'@Bdﬁlto % APW W), S4B 3982800 bMWenper at ure, t he
drug solution is poured into the matrix 20 pol yner
sol ution and m xed thoroughly. The resulting sol ution
Mqre partieijadyl the Wiy desagenris@dyf@MRIEE dergIeatretinarepinount

frofh oVo3 ol & rr"f’g fpf‘r\é’féi*ﬁb!l%z frdih€0. ¥25LPYS AGPMMSaLb. 1smgv@nizs mg or

rratnxg etc. are adjusted to reach a so
0. Eomgsrethynodinkedigsetiatadn solamewnt feemdbabt2 ai%o%efﬁyably 0.75-1.5
I % it r

B s, R BT s A o, R ok 0 RREL D Prferay

from@t@?ﬁ;Os;Zﬂ crtg sucheg bé meopd: bl nm,rmtlyndgorm@mgthlsterone)
\V: [ iy/qt n

in 2R St o oL s b, PRI ALF DI L3 4 o, SHER B 0.8%nEM0.5 mo

or dang; oarethirstrone ¢horethistarore) @getatﬁjnntaronmmnmtoem Oam@ mg,

e 1
pr%p{tﬁg#-g{rso@géség?gs qsrgtggﬁscr |'@gdn8 é\/é(Eer"%"un ;—F%gﬁadﬂt%@m 0.1-1
mg; cprefarablyi fsomm abreds Mmpesuasas Oihgaot QIS g ; (noogestingate in an
an‘?oq.,[nﬁtff’o% gl?"ﬁ% US‘fFﬁ rfa%{ rlsg?sb %gn@gn?@%?g ?O%/%g{rﬁ, 0.215 mg or
0.2mtng; mypod)tysmme ae&tete a'raan ad]qmté[:bmd Eeaghp@fer(albiyaz mg;

dlq(hg)gta nfn %Eg og.lgg?%nlggigg bé/re?@raghtftﬂ%# srt&g%‘ﬁ% an amount
froﬁﬁ)om«)by mve i preferabi@r&O0R06EMB7 3 PAT,/ SERHCHDD MIBADYG; add
'bl E’ an_al ter natéé_% eg’_o_f)di rrentc tshﬁ coating sol ution may
tibgions, g sty AGOHYE HOPLETT PUYhGSt412 Bt i ve i ngredi ent
or a derivative thereof, to an appropriate poI yrrer
ol ut, d_di
1f St A0S o s MR o BP s Ag kA D amspasalinie EgmpBRent, the
uniti c&mgulfongmtw Ehen gmmtg/r contattr)\hEI) .36la ey dMﬁF?EnmegtWCB d 1-4 mg
rdin e. abo eseri [ OCESS. r .
ar G BHO0Ey 9. GPopnd Tads sott 2 mEhP Bk 3 md frassitenape.

solution, the resulting solution (coating soluti on)

can be sedfor coati ng i nmredi at el or thin a
As e 350, b rrs VB Rty Be Dk higrhith 2
cy8b8extdinCardifptsd@dined WRRGH protédtivé agumtent of the
coating solution of about 5-50% by wei ght, preferably

10-40% by wei ght, in particular 20-35% by weight. 10
O her excipients, auxiliary conponents and/or active
drug substances nay be added during any of the above
nmenti oned steps. If needed, the coating solution is
degassed before being spread out on a suitable 15
support or release liner (liner). Exanples of suitable
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A. Waf ers according to the invention and preparation
thereof The follow ng exanples (1-4) of unit dosage

WOR290HH08npri sing a thin water-sol ubl e fil m n@GIVEL2009/000904

(wafer), as well as their ggthod of preparation, are
intended as a 5 illustrative not Iimting exanpl es of
unit dosage forns and their nethod of preparation
according to the invention. For the follow ng exanpl es
In @hevarheodimemtf ité igventioRBtise Livit tdogega fanm sont@énsaa active

| d -
ingf54ielEp BRERY Rsopiselo i 23 Ufag yuin  spionic polyrgegpacrvate
cowsmeﬁhsed@anieCﬂ\@fanyﬁ—_apflnuicde;elaIkel owtisdurylatedand neutral

d - | t t d
metBP e IE e G- g b e RS P eRTSEORe carpr: iR Hehroee
emmﬁmdheat tHeinvention eveddationic phily Afethiary(aesiid h @dpomer based
and 7 of the Bterm dal skel et on

both a - CH2-
ongfimgsnylamingethemsthRactyiate gpf .n@afragme%éﬁﬁaﬁem%'ew
estéﬂspﬁj&\eﬁ a@epé%nesrhsasbd d@ﬁdutﬂéta?ld@@lnr&ﬁetﬁﬂrmema@gﬁate;

(o if not different speci fi1ed arrlrcpl ?
mqthawﬂfefa&& me’cfh\@ estengndmetbecrplic geidRytyheder-ihearticular

préRAtddnEhtRAIUHSIOMetIdry Rite £5 ﬁolqtbmysﬁJeuﬁa@wae@n(tzaumagy|
0. 725 ERB sel ective agonist is

anang%@w i MEthaceylatignety wthaa’v&tﬁbﬁo? 1( J@%Ca&'ﬁa&

éﬁ'h'a@lgflatéspﬁéﬂt’f@{eoséﬁdﬂe' %ldafﬁy Wa@BAEEV i g tnh GkWBr mass in
PEG- Cop olg (Macrogol pol y(vi nyl

thear@'mapﬁ g‘gﬁhi@%@oﬁéo P%&ay SHAf @S?I'oa\geraee &nolecular mass in
thé‘@%{%é &f ﬁaﬂphoénoéb%e?:(m‘ O@@‘Dar @?_Ear?—a@er%@e%&e%@ér%éﬁs in the

roxypr ul ose dr oxypropyl
rarmaet af free nBK@@@ toHHRHO Mao m@r@blasfanaamﬁeia Meqlpgiar mass in

thé“ré‘ﬁ Sf f?%)n‘F 6o b@b'te doc2o00 t0én ee'aﬁr@ferg?éﬁ%laéﬂara?ﬁa% in the

st |r "2 hour's at 70C. After coo to room
ramgmpéfrathS OpﬁetOdJ;@O%IDﬂ, icd A apﬁr@gédnpmélarwss of about

156 0qd"Bh. §%ﬁl§:596h.e:¢%| %cm ew@'awanzm de?ﬁ%édu‘%Qa,

ut I on coat ution) can use for cg atlng
Germaeu; andeyther trafde nameiEtpd_mgaaﬁs In pmlcular Eudragit® E 100 is
F'%/ 4100871PCT/ EP2009/ 000904 32 Option B A coating
ution is prepared by dissolving 0.725 g ERB
sel ective agonist in ethanol (96% under stirring.

8 7
5l LS 5 i oL W SRR Y B
mgred@nt,npneﬁe'ebﬁ/ d)rfosPWén@E}c@upmhgdrwtl'( afar@@gﬁ)protectlve agent.

I f t t
e Vard SRR WS P bde B Bt shellac
waxaspenﬁad:@tdwcx;qmdopwlo&dax W egtalf ERG xes; stiytd aexgprasippl wax,

| ul HPMC th tr I T .
oaPBe i Bnfllr Rt Lo Mogs St WR $tarypg gice bran
wehtoaﬂch@;t w'éQmen'rﬁlaEaIWﬁmelst sugh s Lkertesimnwéxoatonten wax, ozocerite

or coah medi _at el

rhc’ can be Iused qﬁq 10 d xcr crystalline
W‘Vﬁ He%\ yady BaYeIeURE WEAFH T4 p%&f U} Wax gh\G gieracry
waT<h%n@loﬁritlﬁl@iéwbuéi,cs_fmhsascmgmmiananﬂaw EatherHTropdch waxes,

the aid fasr.aln box ont.o
estadirR Al o G2 e ar S S/ teBERFe e yaxss and polymerised a-
o|e$mgchw&ieola%ﬁe?eﬂ@d%>& BSdathagbd-Wwak) and dried for

24 hours at roomtenperature. Athin filmwhichis

about 40- 70 pmthick is produced. Wafers are obtained

If the SR ingeedietit i8aop Baed vith-ah protestiveagélt, iitois preferably
provided in the form of particles comprising the active ingredient and the
protective agent. Said particles should release as little active ingredient as
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20 The coating solution is degassed and coated as a
thin filmonto a pol yethyl ene- terephthal ate (PET)
WO 200%H008-H, g. Scot chpak(r) 9742 or Perl asi c(r) PCI7EPROGAG0904
in-line dried using an autgpated coating and dryi ng
equi pnent (Coatena Coating Machi nery GrbH, Dornagen,

pofSp [ the Aol e STREICH dft e Thor s ns AR S be
disgafvedsindhe se6mabh aindéar the iptestinenghisuaanszerpthisved, €97 by
n%%nd?'té& y&er 4 r{?*ﬁsd.ahp th%eﬂloké’c'ﬂ%g é?e'ﬁ%@:glt a(\;ﬂﬂe in such a

avin OW Ng €O
wq{yrmaaltbei a(:Hxaleredlelnam‘ prezanbin 3aolid dispersion in W@ protectlve

0 009 04 | .
oo F 7 ST PUACHBE) adr R dE b af Bl oo
catmmenial;onethdﬁxydam eAIttanStl\ERﬁ el mwevag@mntshawafeeaqated with
PVA- PEG-
thé ReRelith 008t i PO DB ATLHLaNY oFafEPieg Bfieh the
préde¢ativée bgehtiiscd wam. Acti ve i ngredi ent s ERB sel ective
agoni st O her ingredi ents PVA-PEG Copol yner ( Macrogol

pol y(vi nyl alcohol) grafted copolyner) Purified water*
Thetgurticles Qﬁﬂﬁpr&lr@&d’r@ctﬁﬁ&ﬁﬁréﬁgem and thesprodettiweagent have a dgg

palgtg redl e t um IIEI) an |n greg)trlr?gcgs%og%gn n(t)f tl?lreolgsgr‘?tlon the
partlcles have a dgg particle size of <175 pm, such as a dgo particle size of <150
pm. As can be seen from the examples provided herein, the particle size of the
particles comprising the active ingredient and the protecting agent is, at least to a
certain extent, dependent on the applied protective agent. For example, if the
protective agent is a cationic polymethacrylate copolymer, the particles
comprising the active ingredient and the protective agent typically have a dgg
particle size in the range of from 50-200 pym, more typically in the range of from
50-150 um, such as in the range of from 75-150 pm. Specific examples of dgg
particle sizes include values of about 50 ym, about 60 pm, about 70 um, about 80
Hm, about 90 ym, about 100 um, about 110 ym, about 120 pm, about 130 ym,
about 140 um, and about 150 ym. Analogously, the dso particle size is typically in
the range of from 5-80 um, more typically in the range of from 10-75 pm, such as
in the range of from 25-60 ym. Specific examples of dso particle sizes include
values of about 5 ym, about 10 ym, about 20 pm, about 30 pm, about 40 pm,
about 50 pm, about 60 pm, about 70 pm, and about 80 pm. On the other hand, if
the protective agent is a wax, the particle size is significantly smaller. Thus,
according to this embodiment of the invention, the particles comprising the active
ingredient and the protective agent typically have a dgo particle size in the range
of from 0.1-40 pm, such as 0.2-30 pym, e.g. 0.4-25 uym, preferably 0.5-20 pm,
such as 0.75-15 pym, e.g. 1-10 um. Specific examples of dgg particle sizes include
values of about 1 ym, about 2 ym, about 3 ym, about 4 pm, about 5 pm, about 6
Mm, about 7 ym, about 8 um, about 9 ym, about 10 pm, about 15 pm, about 20
Kum, and about 30 pm. Analogously, the dso particle size is typically in the range of
from 0.1-10 pm, more typically in the range of from 0.5-7.5 ym, such as in the
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Total mass : 10.000 ng *evaporates during

manuf acturing 10 Exanple | b ERB sel ecti ve agoni st
WO/RMPEI0087I50 pg (wi t h PVA- PEG Copol yner WMatri x)PCTERAP/000904

active ingredient concentrgfion 1% Name of ingredient

Quantity Function Active ingredients ERB sel ective

00, bl S R PER SHBSLE ABEes or

ab&iitheusolm9akbud1 1650, aiout?2 860 abpul 3spmgaboutid tinv,eabout 5 pm,
oobF5 5 B [ BB T e SRS 4 b BICES B

When used herein, the term "dgg particle size" is intended to mean that the
particle size distribution is so that at least 90% of the particles have a particle
diameter of less than the specified value, calculated from the volume distribution
curve under the presumption of spherical particles. In a similar way, the term "ds
particle size" is intended to mean that the particle size distribution is so that at
least 50% of the particles have a particle diameter of less than the specified
value, calculated from the volume distribution curve under the presumption of
spherical particles.

Therefore, it is important to note that whenever the terms "particle size", "particle
size distribution"”, "particle diameter", "dgo", "dso", etc., are used herein it should
be understood that the specific values or ranges used in connection therewith are
always meant to be determined from the volume distribution curve under the
presumption of spherical particles. The particle size distribution may be
determined by various techniques, e.g. laser diffraction, and will be known to the
person skilled in the art. The particles may be spherical, substantially spherical, or
non-spherical, such as irregularly shaped particles or ellipsoidally shaped particles.
Ellipsoidally shaped particles or ellipsoids are desirable because of their ability to
maintain uniformity in the film forming matrix as they tend to settle to a lesser
degree as compared to spherical particles. The particle size distribution of the
particles comprising the active ingredient and the protective agent, when
incorporated in the wafer, may be determined by dissolving the film forming
matrix, separation of the protected particles, and drying the protected particles.
The particle size distribution of the resulting particles may be determined as

described above, e.g. by laser diffraction.

The unit dosage form of the invention is most preferably in the form of a thin film,
which dissolves fast mainly due to the large surface area of the film, which wets
quickly when exposed to the moist oral environment. Contrary to fast-dissolving
tablets, which are usually soft, friable and/or brittle, the film is solid and strong,
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*evaporates during manufacturing WO

2009/ 100871PCT/ EP2009/ 000904 34 Exanple |c ERB
WOs2D¥t8 e agoni st wafer, 62.5 pg (with PCT/EP2009/000904

PVA- PEG Copol yner Matrix),»» cnR, active ingredient

concentration 0.25% Nane of ingredient Quantity

1.0 il Ve t Cl | .Sk 4
o EHEPERBIE 48 5P A B TR Rk Fa e i e
papehty pockdt, alatiethort pocketftioed. copol yner) Purified water*
Et hanol 96% 0.0625 ng 24.9375 ng g.s. (.S. Active
i ngredient Matrix polyner Process solvent Process

Tha dilmemnby Bet @dplicdamder 2. d0henmngus, teethepappdrasalatime, g the
innnearncvw%gl% glr’ Iaﬂg o%lanquﬁlcgsail(gissue, of the female mammal. The film may be
rectangular, oval, circular, or, if desired, a specific shape, cut to the shape of the
tongue, the palatine or the inner cheeks, may be applied. The film is rapidly
hydrated and will adhere onto the site of application. It then rapidly disintegrates
and dissolves. An active ingredient can for example be released for oral mucosal

absorption.

Concerning the dimensions of the unit dosage form of the invention, the water-
soluble film forming matrix is formed into a dry film which typically has a
thickness of less than 300 um, in particular less than 250 pm, preferably less then
200 pm, such as less than 150 pm. More preferably, the thickness is less than
125 pm, such as less than 100 um. Stated differently, the thickness is typically in
the range of from 10-300 um, in particular in the range of from 15-250 pm,
preferably in the range of from 20-200 ym, such as in the range of from 25-150
KMm. More preferably, the thickness is in the range of from 25-125 ym, such as in
the range of from 25-100 um, e.g. in the range of from 30-90 pm, in particular in
the range of from 40-80 um. Specific, and preferred, examples include
thicknesses of about 30 ym, about 40 pm, about 50 pm, about 60 ym, about 70
pgm, about 80 um, about 90 uym or about 100 pm. Specific, and particularly
preferred, examples include thicknesses of about 40 pm, about 50 pm, about 60

Hm, about 70 um or about 80 pm.

The surface dimension (surface area) of the film matrix is typically in the range of
from 2-10 cm?, such as in the range of from 3-9 cm?, e.g. in the range of from 3-
8 cm?, more preferably in the range of from 3-7 cm?, in particular in the range of
from 4-6 cm?. Specific, and preferred, examples of the surface area include
surface areas of about 2, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5 or 7 cm?.

The total weight of the film matrix will typically be in the range of from 5-200 mg,
such as in the range of from 5-150 mg, e.g. in the range of from 10-100 mg.
More preferably, the total weight of the film matrix is in the range of from 10-75
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comprises an absorption enhancer. Absorption enhancers have demonstrated their
effectiveness in delivering e.g. high molecular weight drugs, such as peptides,
that generally exhibit low buccal absorption rates. Such absorption enhancers may
act by a number of mechanisms, such a increasing the fluidity of the cell
membrane, extracting inter/intracellular lipids, altering cellular proteins or altering
surface mucin. The most commonly used absorption enhancers include azone,
fatty acids, bile salts and surfactants, such as sodium dodecyl sulfate. Specific
examples of absorption enhancers include, but are not limited to, 2,3-lauryl ether,
aprotinin, azone, benzalkonium chloride, cetylpyridinium chloride, cetyltrimethyl
ammonium bromide, cyclodextrin, dextran sulfate, glycol, lauric acid,
lysophosphatidyicholine, menthol, phosphatidylcholine, polyoxyethylene,
polysorbate 80, polyoxyethylene, phosphatidylcholine, sodium EDTA, sodium
glycocholate, sodium glycodeoxycholate, sodium lauryl sulfate, sodium dodecyl
sulfate, sodium salicylate, sodium taurocholate and sodium taurodeoxycholate,
sulfoxides. The absorption enhancer is typically incorporated in the film matrix in
an amount corresponding to 0.1-50% by weight of the film matrix, such as 1-20%
by weight of the film matrix, e.g. 1-10% by weight of the film matrix. The
absorption enhancer is typically comprised in the film matrix, i.e. the absorption
enhancer is typically dissolved or dispersed in the film matrix. Preferably, no

absorption enhancer is comprised.

In addition to the water-soluble matrix polymer and an active ingredient (and
optionally one or more absorption enhancer(s)), the unit dosage form of the
invention may include a variety of various auxiliary components, such as taste-
masking agents; organoleptic agents, such as sweeteners and flavours, anti- and
de-foaming agents; plasticizing agents; surfactants; emulsifying agents;
thickening agents; binding agents; cooling agents; saliva-stimulating agents, such
as menthol; antimicrobial agents; colorants; etc. Such various auxiliary

components are comprised in the film matrix and is typically dissolved or
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Quantity Function Active ingredients ERB sel ective

agoni st O her ingredi ents PVA-PEG Copol yner (Macr ogol
WORHP9/1008Ty| al cohol ) grafted copol yner) Puri f iPEd/ERI009/000904

Et hanol 96% 0.625 ng 24.37% ng g.s. Qg.s. Active

ingredi ent Matrix pol ymer Process sol vent Process

. Vv Taot 25. 000 * t duri
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875 pg (with PVA- PEG Copol ymer Matrix), 7 cnR, active
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exampdssef suitable sweeteners include, e.qg.:

a) water-soluble sweetening agents such as sugar alcohols, monosaccharides,
disaccharides, oligosaccharides and polysaccharides such as maitit, xylit, mannit,
sorbit, xylose, ribose, glucose (dextrose), mannose, galactose, fructose
(levulose), sucrose (sugar), maltose, invert sugar (a mixture of fructose and
glucose derived from sucrose), partially hydrolyzed starch, corn syrup solids,

dihydrochalcones, monellin, steviosides, and glycyrrhizin;

b) water-soluble artificial sweeteners such as the soluble saccharin salts, i.e.,
sodium or calcium saccharin salts, cyclamate salts, the sodium, ammonium or
calcium salt of 3,4-dihydro-6-methyl-1,2,3-oxathiazine-4-one-2, 2-dioxide, the
potassium salt of 3,4-dihydro-6-methyl-1,2,3-oxathiazine-4-one-2,2-dioxide

(acesulfame-K), the free acid form of saccharin, and the like;

c) dipeptide-based sweeteners, such as L-aspartic acid derived sweeteners, such
as L-aspartyl-L-phenylalanine methyl ester (aspartame), L-alpha-aspartyl-N-(2,
2,4,4 5 tetramethyl-3-thietanyl)-D-alaninamide hydrate, methyl esters of L-
aspartyl-L phenylglycerin and L-aspartyl-L-2,5, dihydrophenylglycine, L- aspartyl-
2,5-dihydro-L phenylalanine, L-aspartyl-L-(1-cyclohexyen)-alanine, and the like;

d) water-soluble sweeteners derived from naturally occurring water-soluble
sweeteners, such as a chlorinated derivatives of ordinary sugar (sucrose), known,

for example, under the product description of sucralose®; and

e) protein-based sweeteners such as thaurnatoccous danielli (Thaurnatin I and
I1).

In general, an effective amount of sweetener is utilised to provide the level of
sweetness desired for a particular composition, and this amount will vary with the
sweetener selected. This amount will normally be from about 0.01% to about
20% by weight, preferably from about 0.05% to about 10% by weight, of the film
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O her ingredi ents PVA- PEG Copol yner (Macr ogol

pol y(vi nyl al cohol) grafted copol yner) Purified water*
WOROPHHY$7196% 0.875 ng 34.125 ng gq.S. (.S. ActPGI&P2009/000904

i ngredient Matrix polymer Jkocess sol vent Process

sol vent Total mass : 35.000 ng *evapor at es during

RLERELH AR e B L0 Bl R ke
independsht froantheaftavourbevetachiezet fred anyi orgudriaeflavour oils used.

procedures descri bed herein. WO
2009/ 100871PCT/ EP2009/ 000904 36 Exanpl e 2a Estradi ol ,

Uséﬁu@ flagoisi (o fBVAuF?E@a@thﬂ)ymﬂndé/hbtum) and aetificialaftdvioues. These

flay megdslt g;e]gtp_«bp%gf Cq%%tnk?%rlp\?s&n?qé Vé)ﬁ{ré)llgﬁn%a%v(ﬂurmg aromatics,

anB&3F ditkd bRdoerelsinsCa kb xtigcte efigdd dHdm plants, leaves, flowers, fruits
and so forth, and combinations thereof. Non-limiting examples of flavour oils
include: spearmint oil, cinnamon oil, peppermint oil, clove oil, bay oil, thyme oil,
cedar leaf oil, oil of nutmeg, oil of sage, and oil of bitter almonds. Also useful are
artificial, natural or synthetic fruit flavours such as vanilla, chocolate, coffee,
cocoa and citrus oil, including lemon, orange, grape, lime and grapefruit, and fruit
essences including apple, pear, peach, strawberry, raspberry, cherry, plum,
pineapple, apricot and the like. These flavourings can be used individually or in
combination. Commonly used flavours include mints such as peppermint, artificial
vanilla, cinnamon derivatives, and various fruit flavours, whether employed
individually or in combination. Flavourings such as aldehydes and esters including
cinnamylacetate, cinnamaldehyde, citral, diethylacetal, dihydrocarvyl| acetate,
eugenyl formate, p-methylanisole, and the like may also be used. Further
examples of aldehyde flavourings include, but are not limited to acetaldehyde
(apple); benzaldehyde (cherry, almond); cinnamicaldehyde (cinnamon); citral,
i.e., alpha citral (lemon, lime); neral, i.e. beta citral (lemon, lime); decanal
(orange, lemon); ethyl vanillin (vanilla, cream); heliotropine, i.e., piperonal
(vanilla, cream); vanillin (vanilla, cream); alpha-amyl cinnamaldehyde (spicy
fruity flavours); butyraldehyde (butter, cheese); valeraldehyde (butter, cheese);
citronellal (modified, many types); decanal (citrus fruits); aldehyde C-8 (citrus
fruits); aldehyde C-9 (citrus fruits); aldehyde C-12 (citrus fruits); 2-ethyl
butyraldehyde (berry fruits); hexenal, i.e. trans-2 (berry fruits); tolyl aldehyde
(cherry, almond); veratraldehyde (vanilla); 12,6-dimethyl-5-heptenal, i.e.
melonal (melon); 2-dimethyloctanal (greenfruit); and 2-dodecenal (citrus,
mandarin); cherry; grape; essential oils, like menthol; mixtures thereof; and the
like.

The amount of flavouring employed is normally a matter of preference, subject to
such factors as flavour type, individual flavour, and strength desired. The amount
may be varied in order to obtain the result desired in the final product. Such
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O her ingredi ents PVA- PEG Copol yner (Macr ogol

pol y(vi nyl al cohol) grafted copol yner) Purified water*
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i ngredient Matrix polymer ppocess sol vent Process

sol vent Total mass : 25.000 ng 5 *evaporates during

ur i a ; t el i
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PVA- PEG Copol yrmer (Macrogol poly(vinyl alcohol)
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and/or de-foaming agent, such as simethicone, which is a combination of a
polymethylsiloxane and silicon dioxide. Simethicone acts as either an anti-foaming
or de-foaming agent which reduces or eliminates air from the film composition.
Anti-foaming agents will aid in preventing the introduction of air into the
composition, while de-foaming agents will aid removing air from the composition.

Preferably, no anti-foaming or de-foaming agent is comprised.

The unit dosage form may be prepared and adhered to a second layer, i.e. a

support or backing layer (liner) from which it is removed prior to use, i.e. before
being introduced into the oral cavity. Preferably, the support or backing material
is not water-soluble and may preferably consist of polyethylene-terephthalate, or

other suitable materials well known to the skilled person.

If an adhesive is used, it should preferably be a food grade adhesive that is not
ingestible and does not alter the properties of the active ingredient(s).

In a particular form of embodiment of the invention, a steroidal estrogen as
defined above, more particular a ERB selective agonist, or a derivative thereof, is
the only or sole therapeutically active drug substance present in the unit dosage

form.

In another embodiment of the invention, the unit dosage form of the invention
comprises more than one drug substance, in particular at least an estrogen and at
least a progestin. Particularly preferred progestins are 16,17-carbolactone
derivatives (for example drospirenone), and levonorgestrel, dienogest, gestodene,
and cyproterone acetate. Other specific examples of progestins which can be
comprised in the wafer according to the invention were explicitly mentioned
above.

At least one active drug substance is comprised in the film matrix.
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2009/ 100871PCT/ EP2009/ 000994 37 Exanpl e 3a Et hi nyl
estradiol, 15 pg (w th PVA-PEG Copol yner Matrix), 5

iSRS SRS b RRPRERRH D R P s o e
selettivengyomist, raiCHeIr!va&/bEIthenegf edisea:ttrnted%W\atE&(Eh&bﬂtd ywention can
aIsémzcéfagglcg\g%éeﬁgtﬁ%ﬂgﬁ%{p%glgaas)exﬂ %nggst‘%%’emé’”%lf ?/lty, such as
estradiol, ethinylestradiol, estrone, estradiol, estradiol valerate, 17p-estradiol
sulfate, 17a-estradiol sulphate, mestranol, estriol, estriol succinate, including
therapeutically acceptable derivates or compounds exhibiting progestinic activity
such as levonorgestrel, norgestrel, norethindrone (norethisterone), dienogest,
norethindrone (norethisterone) acetate, ethynodiol diacetate, norethynodrel,
allylestrenol, lynestrenol, norgestrienone, ethisterone, promegestone, desogestrel,
3-keto-desogestrel, norgestimate, gestodene including therapeutically acceptable
derivates. In general the present invention can be practiced with an active
ingredient being a steroid in which the positions 6 and 7 of the steroidal skeleton

are both a —-CH,- residue.

Accordingly, in one aspect, the present invention relates to a unit dosage form
comprising a thin water-soluble film matrix, wherein said film matrix comprises

a) a polyvinyl alcohol-polyethylene glycol graft copolymer (PVA-PEG graft co-

polymer) as a water-soluble matrix polymer;

b) a 8B- or 9a-substituted estra-1,3,5(10)-triene as a Estrogen Receptor beta
(ERP) selective agonist, in particular a ERbeta selective agonist chosen from the
compounds:

9a-Vinyl-estra-1,3,5(10)-triene-3,16a-diol,
17p-Fluoro-9a-Vinyl-estra-1,3,5(10)-triene-3,16a-diol,
18a-Homo-9a-vinyl-estra-1,3,5(10)-triene-3,16a-diol,
16a-Fluoro-8B-vinyl-estra-1,3,5(10)-triene-3,17a-diol,
16a-Fluoro-8B-vinyl-estra-1,3,5(10)-triene-3,17p-diol,
16B-Fluoro-8B-vinyl-estra-1,3,5(10)-triene-3,17B-diol,
8B-Vinyl-estra-1,3,5(10)-triene-3,17B-diol, or derivatives thereof; and
said film matrix has a thickness of less than 300 pm.

Therapeutic use and administration

It will be understood that the unit dosage form of the invention is administered
intraorally, i.e. the unit dosage form is administered to the oral cavity and the

active drug substance is subsequently absorbed via one or more of the oral
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0.015 ng 24.985 ng q.s. g.Ss. Active ingredient Matrix

pol ynmer Process sol vent Process solvent Total mass :
WO280900871g *evapor at es duri ng manuf act uri ng PETHP2M9I0€0904

3b Ethinyl estradiol, 29 pg (wth

PVA- PEG Copol ynmer Matrix), 5 cn2 10 active ingredient

concentratipn _0..08% Nane, qQf i ngredj ent ant i - .
miiec: DI oachr ety gradirtingtentd i SRl it Bmigistration,
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al cohol) grafted copolyner) Purified water* Ethanol

96% 0.020 ng 24.980 ng g.s. q.s. Active ingredient
Acddridirigly pial aHoeherPsspees stheghreeait iRventss relatesaiota unit dosage form

of the invention for use as a medicament.

In yet another aspect, the present invention relates to a unit dosage form to be
used in Hormone Replacement Therapy (HRT) and in particular for treating,
alleviating or preventing a physical condition in a female mammal caused by
insufficient endogenous levels of estrogen. Examples of such physical conditions
include, but is not limited to, osteoporosis, headaches, nausea, depression,
vasomotor symptoms, symptoms of urogenital atrophy, decrease in bone mineral

density, and increased risk or incidence of bone fracture.

The drug delivery systems in the form of thin water-solubie films (wafers)

according to the present invention can be favourable used for contraception.

The unit dosage forms of the present invention have a considerable higher
bioavailability than orally administered tablets particularly with reference to
steroidal estrogens.

Thus, a bioavailability of more than 30% will typically be achieved for such an
estrogen. More particularly, a bioavailability in the range of from 30-100%, such
as 40-90% will typically be achieved. In an interesting embodiment of the
invention, a bioavailability of more than 50%, particularly more than 60% is
achieved.

This, in turn, has the consequence that therapeutic effective serum levels of an
active ingredient, can be achieved although a significantly lower dose of said
active ingredient is administered as compared to oral administration. This is for
example the case when an ERP selective agonist as steroidal estrogen according

to the invention is the active ingredient.

Evidently, the achieved bioavailability as well as the serum level of the active
ingredient will be dependent on the actual design of the unit dosage form as well

as the drug load and the applied active ingredient.
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Typically, a drug solution is prepared by dissolving the active ingredient, or a
derivative thereof, in an appropriate solvent. The solvent is preferably a relatively
volatile solvent, such as an alcohol, in particular ethanol. A matrix polymer
solution comprising a PVA-PEG co-polymer is then prepared by adding the water-
soluble matrix polymer to a suitable solvent, such as water or alcohol or a mixture
of an alcohol and water. Preferably, the solvent is an ethanol/water mixture. As
will be understood, the time and conditions needed to dissolve the water-soluble
matrix polymer will depend on the polymer and the solvent used. Thus, in some
cases the water-soluble matrix polymer may dissolve easily at room temperature
and with only gentle stirring, while in other cases it will be necessary to apply
heat and vigorous stirring to the system. In a typical embodiment, the mixture is
stirred for 1-4 hours, preferably for about 2 hours, or until a solution is obtained.
The solution is typically stirred at a temperature of 60-80°C, such as about 70°C.
After cooling to room temperature, the drug solution is poured into the matrix
polymer solution and mixed thoroughly. The resulting solution (coating solution)
can be used for coating immediately or within a few days. The various amounts of
solvent, matrix polymer, etc. are adjusted to reach a solid content of the coating
solution of about 5-50% by weight, preferably 10-40% by weight, in particular
20-35% by weight.

In an alternative embodiment, the coating solution may be prepared directly by
adding the active ingredient, or a derivative thereof, to an appropriate solvent,
preferably an alcohol, in particular ethanol, followed by addition of water and
subsequent addition of the matrix polymer. The mixture is then processed as
described above until a solution is obtained. The resulting solution (coating
solution) can be used for coating immediately or within a few days. The various
amounts of solvent, matrix polymer, etc. are adjusted to reach a solid content of
the coating solution of about 5-50% by weight, preferably 10-40% by weight, in
particular 20-35% by weight.
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thé&dag it 23)61)7 g Exteampl €9&1) umrer istiodng.rA pbRRmer solutron |s prepared

oV BB S 394 AR OBEL RGP BBy T B rc

copﬁ!t/mer) pnto Bl agsofleealaeer/ethanat MeXtu8e Gf tiie I'ailcsﬂllr or 2§9.275 g of

iydtormsopREe s S e TRtosb? hiFch PRel s Py BluE Snto 710

g ofiad eatev@sthaapl abedre BBtl'mgraiBi Ladi 76he bemmwddras;cﬂvmaafter stirring

dj ssol ved | of e 9 with stirrin nder .
forsheh BT ScbrTRICr AYes” CaBIAREY radin deatatird ehgid s8litfon i
ponHd in‘tb QIS? bbB/m@éreibrl]tuU‘brEaﬁmﬁd\rQeBQhwughd/l S‘hgrr&ﬁdltnngdalutron

of 8 et han and. .then a
(cqRyinerSTySpedn B UaRS o At TSR RHY of MOULD B fe-gev=.
speed and tine were adjusted to obtain a honbgenous

di spersion (coating solution). Subsequently, the

et hanol sol ution was added (coating solution). 20

Exanpl e 7: Preparation of wafers The preparation of

wafers fromthe coating solutions according to exanple

6 is perfornmed according to Exanple 1, Option 2 (see

above) :
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WO 2009/ 100871PCT/ EP2009/ 000904 42 Drug delivery
system (waf er) conprising PVA-PEG Copol yner and at
WO 200510081 active ingredient conpl exed with aPCT/EP2009/000904
cycl odextrin and/or conmbinggl with a protective agent:
5 The follow ng exanples (7], 7k, 71,70, and 7p) were
0 glkatnaé ned by preparing particles according to exanple
, Il owed by the preparation of coating solutions
A aatiogdiohgtidroiseprapptezisby dsdlvirge 0 p2&pa ERBI sehe abifveveafomigt in

BRI T BIRAS, e g w5351 LBSD AP YPene

re@”\c;_gﬁpé rpecn/gﬂa’i is%d@ﬁé&&&)?@ ethiaad! gad ©i78|3zsvaleni drie used in case
- me tr 7.
of P ekt crpRvtEn Partppol B b iahel 9ratiesh onopgmer) as the

matBAGdlyraer. T R84 @bhard) pdAL 38 ¥ efvatarespiusedanedsé of

Active ingred ent Eudragit E 10012. 0 Pr ot '

HYEEQ??YPF%Y'C%HB%% e o W&%W@%W%WF%QE@%EHS&B &S the

méétﬁayﬁid*meflofhéd_lﬁél lyféiraé 28déd and YidswuEs| Ftefkstirring for 2 hours at
i nyl estradio

i .15 pg.and Drospirenone, 3 as

705k o 6 resh{3ad £pikies)(chalinh SHOHOPLES THBCRSAEPT REdTd)
immcdidelyn&r RithpNa AsR WAl Euncti on 30

Et hi nyl estradi ol 0. 015 ngActive ingredient

(unprotected) Drospirenone3.0 ngActive ingredient
PrésrBabR af Wa¥arsO ngProtective agent for Drospirenone 35

KolTicoat(r) TR43.985 ngMatri x polynmer Total 50 nqg WO

100871PCT/ EP2009/ 000904 43

The coating solution is degassed and spread out with the aid of a spreading box

onto a polyethylene-terephthalate (PET) liner (e.g. Scotchpak® 9742 or Perlasic®
LF75) and dried for 24 hours at room temperature. A thin film which is about 40-
70 um thick is produced. Wafers are obtained by punching out samples of 2-7 cm?2
size.

Option 2

The coating solution is degassed and coated as a thin film onto a polyethylene-
terephthalate (PET) liner (e.g. Scotchpak® 9742 or Perlasic® LF75) and in-line
dried using an automated coating and drying equipment (Coatema Coating
Machinery GmbH, Dormagen, Germany). A drying temperature of 40-120°C is
applied. A thin film which is about 40-70 pym thick is produced. Wafers are

obtained by punching out samples of 2-7 cm?2 size.

Using the above-mentioned manufacturing methods, wafers having the following

composition were prepared (examples la-f, 2a-b, 3a-b, and 4):
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_—hom hydrato*()
Nameﬁungngd@to ngAct Q@aPHgYedl gFuNEti®mgi t (r) |E

Exanple 71 Ethinylestradiol, 15 pg (conplexed with
bet a- cycl odextrin) and Drospirenone, 3 ng (as
WO/ 8988d particles) (wth PVA- PEGCopol yner MNSIVEBZP(9/0p0904
cn2 5 | ngredi ent Anount Funcg4on Et hi nyl estradi ol
bet adex* 0.130 rTgActlve |ngred| ent Drospl renone3. 0

inveatigner Total50 ng *as beta- cyclodextrln cl at hr at e;
corresponds to 0.015 ng ethinylestradiol; thus it is
to be understood that ethinyl estradi ol is not

Exeﬁﬁhbnﬁd with a protective agent 15 Exanple 70

CeiRchive) aqamist WAlkroge 68 SaTS v ATET:SdPelV by Matho,
2 énﬂg; adt.eatuﬁgwatemrminahtaatuamo asgioal

155 rm tLve | nnr adli ant / ||nnr at oct od)

tectTve |ggent or DrioSpr renone

Acﬁ'%%#gpiw)'&l R34. 845 ngMat ri x pdl ymer 25 Total 50 ng
ERB setactive@godistt o 0. 15(0.035&ag r adi|AictiE imgriedienp

La 0 pg and| Drospirenone, 3 ng (as pratected
Otﬁg‘-' gé)& ta"%évlth PVA- PEG Copol ymgr Matrix), 7 cm2 30
PVAnlyfce{ﬂO@ntymaunt Funct jDA7Es0g adi gMatexipejydnert e* (. 124

Act ve in [ (unprot ected) 35 Drospirenone3.0
(M 9%' W@YE%F‘Z@%” Car nauba wax3. 0 ngProtective agent
gréf@éd Ehsmﬂwnnee)wone Kol I'j coat(r) 1 R43.876 ngMatri x

PUE@?¥ -E‘Ot al50 mg * q(_:g.r responds Procegs JS%R/e'rW

Ethanol 96% g.s. Process solvent

Total mass : 10.000 mg

*evaporates during manufacturing

Example 1b
ERB selective agonist wafer, 150 pg (with PVA-PEG-Copolymer Matrix),

3 cm?, active ingredient concentration 1%

Name of ingredient Quantity Function

Active ingredients
ERB selective agonist 0.150 mg Active ingredient
Other ingredients
PVA-PEG-Copolymer 14.850 mg Matrix polymer
(Macrogol poly(viny! alcohol)
grafted copolymer)

Purified water* g.s. Process solvent
Ethanol 96%%* qg.s. Process solvent
Total mass : 15.000 mg

*evaporates during manufacturing



WD 2009/ 100871PCT/ EP2009/ 000904 44 C. Drug delivery
system (wafer) w thout PVA-PEG Copol vier for

WO H08itli ve tests: The foll ow ng exanpl es ( SLITBP26G9/000904
waf ers without a PVA-PEG cgpol yner were 5 obtai ned
preparing a coating solution according to Exanple 1,
Option A or B and the foll ow ng preparation of said
waf er according to Exanple 1, Option 1 or 2 as

Exéenple bed above. Exanpl e 8a 10 ERB sel ective agoni st

erfheleceis SoBidh bbb LSRRIV PRB: EC Bl matrio
5 tW3) G@thn@téaieﬁUcﬁhWﬂraﬁoﬁcmzwld ngr edi ents ERB

cg:|=gr‘f Lve agaoni st rhor inaradiants

Ehydeosxypropy
Namlelqﬂ wedmnh ed watQuankityanol | Femgtien 0875 ng

‘g ﬁ,@_ . S. ACtTve Tngrgdient MArTi X pol yner
ce vent Procefs sol vent Total nmass : 35.p00 ng

Ewﬁam@@wmagpmmru ng man@f&2bungng |Active ingredient
Other ingredients
PVA-PEG-Copolymer 24.9375 mg [Matrix polymer
(Macrogol poly(vinyl alcohol)

grafted copolymer)

Purified water* q.s. Process solvent
Ethanol 96%%* g.s. Process solvent
Total mass : 25.000 mg

5 *evaporates during manufacturing

Example 1d
10 ERB selective agonist wafer, 250 pg (with PVA-PEG-Copolymer Matrix),

5 cm?2, active ingredient concentration 1%

Name of ingredient Quantity Function

Active ingredients
ERB selective agonist 0.250 mg Active ingredient

Other ingredients
PVA-PEG-Copolymer 24.750 mg Matrix polymer
(Macrogol poly(vinyl alcohol)
grafted copolymer)

Purified water* q.s. Process solvent
Ethanol 96%%* qg.s. Process solvent
Total mass : 25.000 mg

*evaporates during manufacturing
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Exanpl e 8b 15 ERR sel ective agoni st wafer,
cellul ose Matrix),
WO 00/ 8d8nt concentration 1% Nane of

(wi th Hydroxypropyl

7 cnR, act

350 pg

ive

i ngr edi eMCT/EP2009/000904

Quantity Function Active iggredients ERB sel ective

agoni st O her

E Pur i If i
xgmpiey

d wat er*

Et hanol

I ngredi ents Hydroxypropyl
96% 0.350 ng 34.650 ngy g.s.
%ive | ngredi ent Matrix pol ymer

Process sol

cel I ul ose

vent

ERB selectivecagenist Wwatdr, 625 pug (36ith RV AIPEG-CopqlyneercMatrix),
1PCT/ EP2009/ 000904

5 Gi®

in

. f ' [
E?gﬁggggggg%tg‘g?'b%%gggﬂéﬂgg% waf er, 875 pg

RgTedient opyT C

| hgredi ént concentrat

NaHe of ||

M
QLehet,

dnction/ cNZ, act
ne of ingr edi ent

Acfivaninigrediemts: i on Act
kg 10 6

Other ingredients

ve ingred

F06Ssgr o

ents ERB sel ecti \

XARABANGreefidrtul 0s§

PVA-PEG-Copolymer 24.375 mg |Matrix polymer
(Macrogol poly(vinyl alcohol)

grafted copolymer)

Purified water* g.s. Process solvent
Ethanol 96%%* qg.s. Process solvent
Total mass : 25.000 mg

ive

e

*evaporates during manufacturing

Example 1f

ERB selective agonist wafer, 875 pg (with PVA-PEG-Copolymer Matrix),

7 cm?, active ingredient concentration 2,5%

Name of ingredient Quantity |Function
Active ingredients

ERB selective agonist 0.875 mg [Active ingredient
Other ingredients

PVA-PEG-Copolymer 34.125 mg |Matrix polymer
(Macrogol poly(vinyl alcohol)

grafted copolymer)

Purified water* q.s. Process solvent
Ethanol 96%%* qg.s. Process solvent
Total mass : 35.000 mg

*evaporates during manufacturing

As will be understood, analogous wafers which contain other amounts of a ER-B

selective agonist, can easily be manufactured using the procedures described

herein.



Et hanol

i ngredi ent Matrix polynmer Process
WOs20D%/#871Tot al nass : 35. 000 ng

manuf acturing 5 Exanpl e 8d3gRB sel

96% 0.875 ng 34.125 ny (.

Active
Pr ocess

S. Q.s.
sol vent

*evapor at es REOYER2009/000904

ective agoni st

wafer, 875 pg (w th Hydroxypropyl methylcellul ose
Matrix), 7 cnR, active ingredient concentration 2.5%
Nane of ingredient Quantity Function Active

Exargpksiant s ERB sel ective agoni st Qther ingredients

essiopial, $58%e (jtn Byt EongliiersioiR o ot on

c®Yirent
active ingredient concentration 0.6%

Name of ingredient Quantity Function
Active ingredients

Estradiol hemihydrate 0.155 mg Active ingredient
(~ 0.150 mg estradiol)

Other ingredients

PVA-PEG-Copolymer 24.845 mg Matrix polymer
(Macrogol poly(vinyl alcohol)

grafted copolymer)

Purified water* qg.s. Process solvent
Ethanol 96%%* g.s. Process solvent
Total mass : 25.000 mg

*evaporates during manufacturing

Example 2b
Estradiol, 80 ug (with PVA-PEG-Copolymer Matrix), 5 cm2
active ingredient concentration 0.3%

Name of ingredient Quantity Function
Active ingredients

Estradiol hemihydrate 0.083 mg Active ingredient
(~ 0.080 mg estradiol)

Other ingredients

PVA-PEG-Copolymer 23.917 mg Matrix polymer
(Macrogol poly(vinyl alcohol)

grafted copolymer)

Purified water* g.s. Process solvent
Ethanol 96%%* g.s. Process solvent
Total mass : 24.000 mg

10 *evaporates during manufacturing



Matri x pol ymer Process sol vent Process sol vent Total

mass : 35.000 ng *evaporates during manufacturing 10
WOR0aI10871Se Addi ti onal formul ati ons were prepRCIERRGH0G0904

ot her polynmers, such as polgyvi nyl pyrrolidone (PVP) or

pol yvi nyl al cohol (PVA) (grade: 4-88), with sane
E)&f'ﬂgféﬂg e as described above. 15 In some fornulations

addi tives, such as plasticizer (e.g. propylene

Ethiigybestradiol, 15 pg (yith tRVA-PEGTOpolymert Mbtrix)ebxm?

éﬁts%h%éﬁéﬁ%%éﬁ%&?tf%e%‘i{%d?&;' Such 5

SNEBf (Agredient I i n) , OQuaNtityX| dalkEndtion .

hllf hvl hvdroxvtol uol ( RI—IT\ or—prop /I g hdded
Active tgrediepts ed anouft . Exan'pl e "Bf 5 Placebo wafbrs
EtWFN eSRadibACt ured accopdimomy by A&sel iMpRrdiaw yners
additives in ethapol/water 2:1 to receive the
oﬂlﬁ't'ﬂggeglﬂ'lhsl on. Fromthis coatipg sol utions, wafers
PVARPEG] @mm@raccordl 94 (g 5EHGNP! eMé-trlx%Wﬁl'érl as
descri above. 10 Stabilising effect of the dru
(%W%W'&dy’ﬂ%ﬁic@{nﬁbel) on the active ingredient | The
rstdlichbsivhsersf fect of [the drug de]ivery system
9 accorgF gtor?t he i nveption on the| 15 drug substange
Purifiegrwated™in it, was i®@westi gat ed| RiecessisHadyant( r oom

EtA9So1a5gepker at ed condlih ns (40C/ 75,94&&5)50[\]3}& dru
substance conprised i the unit d in the
Totaimpes®f 0. 25- 2. 5% i N2wS0§hing Th conpound

4 3, SI 1\.1 =t 3, TOoot | O|
%Eoﬁ‘éﬂd}’ﬁnﬁdn?wa?%'t@d uni t aosé\ge forms and shoul d

5 be considered as a non-limting exanple of a steroid
in which the positions 6 and 7 of the steroidal
skel eton are both a -CH2-. Although HPMC i s the nost
commnl y used filmmatrix polyner, several other 25
ynmers were investigated under the sanme conditions
E)@ﬁ“ﬁ!ﬁ?!’cm ar (HPC (Kiucel (r) EF); PVP (Kol lidon(r)
EtRihyl edtdadion, !zéflﬁ%xw.tﬂ PVAFEG-copotymeraatrid),Us cm2

concentration o 25% in_the polymer matrix according

10 actiye ingredient coneqpirptiemBRARY0 21, 8% of the drug was
N%%ﬁjlwgu % 1 [TTOTIL IQFhHEﬁVE al Mi&{ at ed

con /5% . h
Active ingredients

(@]

«

Ethinyl estradiol 0.020 mg Active ingredient
Other ingredients
PVA-PEG-Copolymer 24.980 mg Matrix polymer
(Macrogol poly(vinyl alcohol)
grafted copolymer)

Purified water* qg.s. Process solvent
Ethanol 96%* q.s. Process solvent
Total mass : 25.000 mg

*evaporates during manufacturing
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30 Moreover, common stabilizing techniques

(antioxi dants, cyclodextrins (CD)) known to inprove
WO/ 084 stability were al so tested. However POGTGR2009f000904

t he known techni que achi eveg an i nproved stability of

the steroidal ERB sel ective agoni st
E)(’Iﬁ?gq- E%éor 0-9a-vinyl-estra-1, 3,5(10)-tri ene- 3, 16a-di ol .

BY0d/ 100871PCT/ EP2009/ 000904 47 Even cycl odextrins,

Levouirigesprely L25rgg 4 with RMATPEG -CoplolymeEmiatifik)ch con?

o % PR ah A B Bt oL, o7, L ST Ty
N@weDf fiigiéldient Ne st abQliantity! ( NEFum@sem steroid |

was_found to be superj in-a b5 w

Agtiye aredigots ner . " Dr {ig content of ERR selective
Le@SHEr! treD di fferent matybisxmpol y s §ive ihgredfiéhii t hout
stabi'l i zers before ang after “open| storage (drug cpnc.
Othertingredientsr matri x] 0.25% conpared to a drug
QPEENE oM nit dosage g¥d £.ar m BESPEANGmp t he
PVEJAI‘ EE@%M&@E& on com)?i@ési %g VA- PEG ng%o?ryrrer.
(Magrggad poky (Yl Blopbel)O| nonth, A) of |abel claim| ponth

% of | abe¢l claimloss in drug content, %
gréﬁﬁﬁgg@gnﬁ)m_ 8 HPMC + gamma CO¥ 95.5 73.6

Purified water* g.s. Process solvent
Ethanol 96%#%* qg.s. Process solvent
Total mass : 25.000 mg

*evaporates during manufacturing

As will be understood that analogous wafers which contain other amounts of an
active ingredient being a steroid in which the positions 6 and 7 of the steroidal
skeleton are both a —-CH,- can easily be manufactured using the procedures

described herein.

PVA-PEG co-polymer used in the above compositions given as an illustrative
example was Kollicoat® IR which comprises 75% polyvinyl alcohol units and 25%

polyethylene glycol units.
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21.9 HPMC + Beta-CD** 93.1 70.8 22.3 HPMC +

HP- beta-CD** 96.5 71.2 25.3 HPMC + Propylgallat (10%
WOA0B10¥F12 21. 4 HPMC + BHT 0. 01% (+ Propyl eng/PEaaP20@%)0904

100.3 78.4 21.9 HPC 93.9 7§923.9 PVP (+ BHT 0.01%

85.5 65.2 20.3 PVA (+ BHT 0.01%

B. Preparation of wafers comprising at least an active ingredient
complexed with a cyclodextrin. and/or combined with a protective
agent according to the invention

Further examples (5-7) of unit dosage forms comprising a thin water-soluble film
matrix (wafer) in which at least an active ingredient is complexed with a
cyclodextrin, and/or combined with a protective agent, as well as their method of
preparation, are reported below and are intended as a illustrative, not limiting

examples of unit dosage forms according to the invention.

Example 5 Preparation of particles comprising drospirenone as active ingredient

and a protective agent

Example 5a: Drospirenone/carnauba wax

80 g of carnauba wax (Pharm. Grade) was dissolved in 1 kg of n-heptane at 60°C
in a 2 litre double-walled glass beaker while stirred at 400 rpm until a clear

solution was obtained.

80 g of micronized drospirenone was added slowly to the solution to avoid
clumping while the stirring rate was adjusted to 600 rpm. The mixture was cooled
to 20°C at a cooling rate of 20°C/hour to yield the drug containing microparticles

coated with Carnauba wax.

The drospirenone-containing microparticles were filtrated using a cellulose acetate
filker membrane and a glass filter unit. The microparticles were subsequently
washed with 300 ml ethanol (96%) to remove n-heptane residues and non-
encapsulated drospirenone. The filtered microparticles were transferred to a glass
bowl and dried for 2 hours at 30°C. The resulting protected particles, wherein the
drospirenone is coated with the protective agent, had a dso particle size of 2.2 pm
and a dgo particle size of 4.8 pm.

Example 5b: Drospirenone/Eudraqit® E 100 prepared by milling

20 g of drospirenone and 80 g of Eudragit® E 100 were dissolved in 200 ml of a
mixture of ethanol and acetone 7+23 (w+w) in a 300 ml glass beaker while

stirring at 200 rpm at room temperature for 1 hour. A clear solution was obtained.
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95.1 72.4 22.7 PVA-PEG Copol ynmer 94.9 78.4 16.5

ratio of active/CD 1:2 **ratio of active/CD 1:5 As
wocloestdog7iappear s from the above results (0. 25%CAVER2009/000904

conc. in the polymer 15 majpi x), nost polynmers

reveal ed a Ioss of active about 20% after 1 nonth

st or age at ce erated diti ns PVPr . .
i UK s HiES LRl Eed Blia SisR b S fion was dried
unalet lamﬁnerw’rcpﬁ’rcembﬁsamodi heod fort § iays to esrmovaithé acbone. A sensual

B ST I SR gb e oL LB Sl g

a t&mﬂ@ieds @fg agfewt rli’ngllm‘eeéierttnd Wuglfﬁairmrallg ¢veledrethta pastsest about 10
ext.ent o egr adat.i on . 5% | pss. of active

et These PapSo0e Segaec ERbR o8 Gomon b RETRA it

ceﬁtﬁﬂd?@fén GﬁIIIMd(DS&\dEfr c@@tlhg’ﬁbltr’a@ryalcdf OtheCr@8altingf protected

5% in the matrix. This. was Iso confirned

paatt'clﬁ$ giBerein Uge egqfeér Pag iHAresRAL |fbﬂ§8€ gdispesgjen in the

pr@@ctloé%geﬁt reRPs e phRidd18ize dp2essd ahPund Br dg p‘a@ﬂtl@rsﬁze of 80-
of ERB Selective agonist in different matrix ymers

108 ¥R- dRAQ RRPtasERA PaitigRS ‘Frzee?t§rft$’eP'E9|t%Ct8ﬂ(§r%{f‘th@|a?(§ﬁé’r1 ina

refider-ae®) GHfiMEIrRcQsel N the polymer natrix: 1%
conpared to a drug content in a unit dosage form
according to the present invention conprising

ExBMIEEE BPesHiveRine/ ERIraAR® E01 00 Bidbardd 8 dppdRdryfi@i m 3

nonths room cond. , Y% of Tabel claimloss in drug
20 g of drospirenone and 80 g of Eudragit® E 100 were dissolved in 200 ml of

ethanol 96% in a 300 ml glass beaker while stirring at 200 rpm at room

temperature for 1 hour. A clear solution was obtained.

The solution was spraydried at about 35°C. The resulting protected particles,
wherein the drospirenone is present in a solid dispersion in the protective agent,
had a dsg particle size of 5-50 um and a dgg particle size of <100 pm. The
protected particles are stored protected from heat (e.g. in a refrigerator) until

further use.

Example 6: Preparation of a coating solutions comprising an _estrogen in which the

positions 6 and 7 of the steroidal skeleton are both a —~CH,- group and particles

containing drospirenone and a protective agent

Example 6a: Kollicoat® IR matrix/Ethinylestradiol/Drospirenone particles

43.985 g of Kollicoat® IR was dissolved in 78 ml of purified water in a glass beaker
at 60-80°C while stirring at 100 rpm for 2 hours. A clear solution was obtained

(polymer solution). After cooling, the evaporated water was replaced.

15 mg of ethinylestradiol was dissolved in 2 ml of ethanol (96%) with stirring

under ambient conditions (ethanol solution).
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20

content, % HPMC + Propylgallat (10% HPMC + BHT 0.01%

(+ Propyl englycol 10%9 HPC PVP (+ BHT 0.01% PVA (+
WOBTY/30871%) PVA- PEG Copol yner 95.6 102.0 102. 2C3&FP2009/000904

96.5 96.3 92.9 96.8 94.9 8341 92.6 93.6 3.6 5.2 7.3

5.1 3.9 2.7 Tight primary packaging (e.g. alum nium

| am h .
BRI SRUSBAhr67 AR e St Bl sdf I H AR o
e PV DG, Conal vt v canf i ettt 36 s ene:
t he. PVA- | . . ] .
THSSUREPG SBacR Gag e averh S SftRgHo TRty he SR Py dispgesion
(costiey s€ldtion).tSubseghbmstipaihevethanol solution was added (coating

solution).

Example 6b: Kollicoat® IR matrix/Estradiol/Drospirenone particles

43.907 g of Kollicoat® IR was dissolved in 78 ml of purified water in a glass beaker
at 60-80°C while stirring at 100 rpm for 2 hours. A clear solution was obtained

(polymer solution). After cooling, the evaporated water was replaced.

93 mg estradiol hemihydrate was dissolved in 2 m! of ethanol (96%) with stirring

under ambient conditions (ethanol solution).

6 g of the particles prepared in Example 5a were dispersed in a mixture of 8 mi
ethanol and 12 ml water and then added to the polymer solution while stirring.
The stirring speed and time were adjusted to obtain a homogenous dispersion
(coating solution). Subsequently, the ethanol solution was added (coating

solution).

Example 7: Preparation of wafers

The preparation of wafers from the coating solutions according to example 6 is

performed according to Example 1, Option 2 (see above):
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WO 2009/ 100871PCT/ EP2009/ 000904 49 Drug content and
inmpurities of ERB selective agonist in HPMC as a
wome0y/ioespol ynmer contai ni ng BHT (0. 010/ 0) as stPEIVEE29@r000904
before and after 1 nonth syerage in tight primary
packaging (drug conc. in the polyner matrix: 2.5%

F Qﬁd at le

” H \ A €
acﬁ@\fﬁﬁj‘fédléﬁt ﬁﬁﬂd@Texmif WEh alcmbufddxtls M comﬁlﬁéd%fh a protective
4OtC PVA- PEG Copol yner HPMC 96.3 96.3 96.3 95.8 96. 3
7 96.1 95.6 |IMPURITIES, %

The following examples (7j, 7k, 71,70, and 7p) were obtained by preparing
particles according to example 5, followed by the preparation of coating solutions
according to examples 6 and the preparation of wafers according to example 1,
Option 2 as described above.

Example 7i: Ethinylestradiol, 15 pg and Drospirenone, 3 mg (as protected
particles) (with PVA-PEG-Copolymer Matrix), 7 cm?

Ingredient Amount Function

Ethinylestradiol 0.015 mg Active ingredient

(unprotected)

Drospirenone 3.0 mg Active ingredient

Eudragit® E 100 12.0 mg Protective agent for Drospirenone
Kollicoat® IR 34.985 mg Matrix polymer

Total 50 mg

Example 7k: Ethinylestradiol, 15 pg and Drospirenone, 3 mg (as protected
particles) (with PVA-PEG-Copolymer Matrix), 7 cm2

Ingredient Amount Function

Ethinylestradiol 0.015 mg Active ingredient

(unprotected)

Drospirenone 3.0 mg Active ingredient

Carnauba wax 3.0 mg Protective agent for Drospirenone
Kollicoat® IR 43.985 mg Matrix polymer

Total 50 mg
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START after 1 nonth storage 25C 30C 40C PVA- PEG

Copol yner HPMC 3.7 3.7 3.7 4.2 3.7 4.3 3.9 4.4 The
wochoogglodgdti very systens in the formof thin PCT/EP2009/000904

wat er-sol uble filnms (wafergy, 10 conprising a

PVA- PEG copol yner offer superior stability of the

| t4 ' [ .

A 1 EhIY RSradiBl 15 Ul campletdif uifl Betd yclodextrin)
ambbrospirenonan3 mgo(as peotdctedipiaiticdés) twith BVA-PEGT a

-CH2- . This .all gws L onger shelf |ife and higher
Corpe‘flygbef"l P‘Psr'b(b’ ?hcé“%josage form 15 Accept abigl ity of

t he drug delivery system (wafer) according to the
Ingredidnton The accepAmodntty of theFwaédonaccording to

the invention was tested independently 20 fromthe
Ethielyieseraidig betadends. 0.hB6 mgpr oach ahdtbweishgaediemal uat i on

of the dosage formﬂ} I_gar aneters i.ch were,therefore
Drospie3ns ndependent3-Pr8fh t hose deri ¢ MOERieRE
Carhgs@saamat i on of timoaayi ve i ngr edPrebéctival dganit'fgr BRospirenone
Ko(ﬁ\i/c%ra?"; IIRSeI ection olB.%Qemg Matrix polymer

Total 50 mg
*as beta-cyclodextrin clathrate; corresponds to 0.015 mg ethinylestradiol; thus it

is to be understood that ethinyl estradiol is not combined with a protective agent

Example 70 Estradiol, 150 pg and Drospirenone, 3 mg (as protected
particles) (with PVA-PEG-Copolymer Matrix), 7 cm2

Ingredient Amount Function

Estradiol hemihydrate” 0.155 mg Active ingredient

(unprotected)

Drospirenone 3.0 mg Active ingredient

Eudragit® E 100 12.0 mg Protective agent for Drospirenone
Kollicoat® IR 34.845 mg Matrix polymer

Total 50 mqg

* Corresponds to 0.150 mg estradiol

Example 7p Estradiol, 120 pg and Drospirenone, 3 mg (as protected
particles) (with PVA-PEG-Copolymer Matrix), 7 cm2

Ingredient Amount Function

Estradiol hemihydrate” 0.124 mg Active ingredient

(unprotected)

Drospirenone 3.0 mg Active ingredient

Carnauba wax 3.0 mg Protective agent for Drospirenone
Kollicoat® IR 43.876 mg Matrix polymer

Total 50 mg

* Corresponds to 0.120 mg estradiol



preferred form Pharmaceutical fornulations directed
to the oral cavity, and in particular wafers with
WO 200/908d nout hf eel are of paranount i nport an@®E€TVEP2609/000904
long 25 termuse and a hi ghgacceptability is required.
WO 2009/ 100871PCT/ EP2009/ 000904 50 Wafers vvere

mgara!pueebsgsn 8) W|th respect to handl [ ng and
adm ni stration. For both properties 5 follow ng

features were evaluated: Handling:- flexibility
Thadfallowiig etdroples (8a<) of agifeﬂsi witho wetcth EVAFR@-@:bpolpeﬂatveare

aste 10 Es eci a rinma
5 obtdppd eerpaiig Patte saeien astafline P EsAPRIS, OetignA g7 B and
théQoI&)WuﬁbQﬂamraﬂahwf@a&I whtdr ddaerdiag epExbiriplé ¥, Qptibhel or 2 as
4 &lonfor | ong term use. The filmthickness
deaﬁ'a F98XPHT1ity were additionally quantified and
correlated to the 15 in-vivo evaluation. The film
t hi crness was nmeasured by a M ni Test 600, Erichsen,
ExXamele 88cr many The mechanical properties were
10 ERB'8Blddtividagunitanif&)B1.5qkg (Adth erjairoxypropybediialvde

elongation (Zwi ck Material Testin U m rrran and
MEHFEL 2 £ AtIe IndTedipat cancentiation 0125% b

romn._ 20, nsr | ot AF / =
Née;?ionqa |onEi j Lo Wt QE?E dul ug: o[&e asti cCi tv
AdtWoeiimgrediedts us) F:force (| n N) japplied to the bbj ect

{0ss-sectj ea |t t he
E@O?e%&g)e %pr]% ed AL: am)unts @9 %Q'?qngl en of the
Othlerdagrediengss LO: ori gi nal Iength of the obj ect 30

Hydroxypropy! cellulose 34.9125 mg |Matrix polymer
Purified water* qg.s. Process solvent
Ethanol 96%%* g.s. Process solvent
Total mass : 35.000 mg

*evaporates during manufacturing

Example 8b
15 ERB selective agonist wafer, 350 pg (with Hydroxypropyl cellulose
Matrix), 7 cmz2, active ingredient concentration 1%

Name of ingredient Quantity Function

Active ingredients

ERB selective agonist 0.350 mg Active ingredient
Other ingredients

Hydroxypropy! cellulose 34.650 mg Matrix polymer
Purified water* g.s. Process solvent
Ethanol 96%%* g.s. Process solvent
Total mass : 35.000 mg

*evaporates during manufacturing
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WO 2009/ 100871PCT/ EP2009/ 000904 51 Eval uati on of

flexibility of placebo wafer formulation Polynmers /
WORHM/t0¥ds +++ (in all directions) ++ (90-180)PCE/ER2GD)000904

HPMC 6 2 0 HPMC + 20%°G 5 350 HPMC + 20%9EC 7 1 HPMC

+ 5% ganma CD O
Example 8c

ERB selective agonist wafer, 875 pg (with Hydroxypropyl cellulose

Matrix), 7 cmz?, active ingredient concentration 2.5%

Name of ingredient Quantity Function
Active ingredients

ERB selective agonist 0.875 mg Active ingredient
Other ingredients

Hydroxypropy! cellulose 34.125 mg Matrix polymer
Purified water* g.s. Process solvent
Ethanol 96%%* g.s. Process solvent
Total mass : 35.000 mg

*evaporates during manufacturing

Example 8d

ERB selective agonist wafer, 875 pg (with Hydroxypropyl methylcellulose

Matrix), 7 cm?2, active ingredient concentration 2.5%

Name of ingredient Quantity Function
Active ingredients

ERB selective agonist 0.875 mg Active ingredient
Other ingredients

Hydroxypropyl

methylcellulose 34.125 mg Matrix polymer
Purified water¥* q.s. Process solvent
Ethanol 96%* qg.s. Process solvent
Total mass : 35.000 mg

*evaporates during manufacturing

Example 8e
Additional

formulations were

prepared with

other

polymers, such

polyvinylpyrrolidone (PVP) or polyvinylalcohol (PVA) (grade: 4-88), with same
procedure as described above.

In some formulations also additives, such as plasticizer (e.g. propylene glycol
(PG), triethylcitrate (TEC)) or stabilizers (e.g. different grades of cyclodextrins
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6 2 HPMC + 2. 3% Propylgallat 6 2 0 HPC (Kl ucel (r) EF)

8 0 0 PVA-PEG Copolyner 8 0 O Determ nation of the
worlopanoosiitckness, the mechani cal properties and®OToER2DHN00904
of elasticity of placebo wgger fornulation Polyners /
Additives Filmthickness, pmF, N AL/Lo, % E, MPa HPMC

(CB§ su3ch as gamma-Cyclodextrin), or antioxidants (e.g. buthylhydroxytoluol
(BHT) or propylgallate) were added in the indicated amount.

Example 8f

Placebo wafers were manufactured accordingly by dissolving polymers and
additives in ethanol/water 2:1 to receive the coating solution. From this coating
solutions, wafers were prepared according to example 1, Option 1 as described

above.

Stabilising effect of the drug delivery system (wafer) on the active

ingredient

The stabilising effect of the drug delivery system according to the invention on the
drug substance comprised in it, was investigated at ambient (room) and
accelerated conditions (40°C/75%r.h.).

The drug substance comprised in the unit dosage form was in the range of 0.25-
2.5% in weight.

The compound 17B-Fluoro-9a-vinyl-estra-1,3,5(10)-triene-3,16a-diol was used in
the tested unit dosage forms and should be considered as a non-limiting example
of a steroid in which the positions 6 and 7 of the steroidal skeleton are both a
-CH,-.

Although HPMC is the most commonly used film matrix polymer, several other
polymers were investigated under the same conditions in particular (HPC (Klucel®
EF); PVP (Kollidon® 30); and PVA (4-88) .

In a HPMC wafers, at a drug concentration of 0.25% in the polymer matrix
according to the example reported above, 21.8% of the drug was degraded after
1 month storage at accelerated conditions (40°C/75%r.h.).

Moreover, common stabilizing techniques (antioxidants, cyclodextrins (CD))
known to improve steroids stability were also tested. However, none of the known
technique achieved an improved stability of the steroidal ERB selective agonist
17p-Fluoro-9a-vinyl-estra-1,3,5(10)-triene-3,16a-diol.
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39.1 3.0 10.8 2.3 520 71 HPMC + 20%°G 52 4 25.8

0.9 9.3 0.3 447 12 HPMC + 20%EC 51 3 15.5 2.1 6.6
WOR009/88871 4 HPMC + 5% gamma CD 81 10 37.6  3.PCTEE2009/000904

0.7 414 14 HPMC + 2.3% Prgpyl gal | at

Even cyclodextrins, usually providing a pronounced stabilizing effect on steroid
hormones, revealed no effect on the stability of the above compound in an HPMC-
matrix.

Surprisingly, the stability of the chosen steroid in was found to be superior in a

wafer comprising a PVA-PEG-Copolymer.

Drug content of ERB selective agonist in different matrix polymers with
and without stabilizers before and after open storage (drug conc. in the
polymer matrix: 0.25%) compared to a drug content in a unit dosage
form according to the present invention comprising PVA-PEG-Copolymer.

1 month

o, 0 month, ° o loss in drug
Polymer + Additives % of label claim 40°C/75 Ar.h:, content, %
% of label claim
HPMC 95.8 74 21.8
HPMC + gamma CD * 95.5 73.6 21.9
HPMC + Beta-CD ** 93.1 70.8 22.3
HPMC + HP-beta-CD ** 96.5 71.2 25.3
HPMC + Propylgallat (10%) 94.6 73.2 21.4
HPMC + BHT 0.01%
(+ Propylenglycol 10%) 100.3 78.4 21.9
HPC 93.9 70 23.9
PVP (+ BHT 0.01%) 85.5 65.2 20.3
PVA (+ BHT 0.01%) 95.1 724 227
PVA-PEG-Copolymer 94.9 78.4 16.5

ratio of active/CD 1:2
** ratio of active/CD 1:5
As clearly appears from the above results (0.25% drug conc. in the polymer
matrix), most polymers revealed a loss of active about 20% after 1 month storage
at accelerated conditions.
PVP revealed already an initially stronger degradation of the active compared to
other polymers, even with the addition of stabilizers (e.g. Butylhydroxytoluol
(BHT)).
However, surprisingly, a PVA-PEG-Copolymer according to the present invention
revealed a lower extent of degradation (16.5% loss of active) compared to all
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51 4 35.9 1.7 10.6 0.7 554 35 HPC (Klucel (r) EF)
46 2 6.3 0.8 23.9 8.1 51 12 PVA-PEG Copol yner 49
wOoR0091098711. 2 25.8 7.5 105 43 5 Usi ng HPC oPCT/EP2009/000904
PVA- PEG Copol yner as a pol yger matrix the resulting
waf ers were nuch nore flexible than wafers containing
I r 0 FYd
otk o ety €3 AR 1ofEh adtiveeth iRl oo B B ioRp d boymer
maixtri ethylcitrate (TEC) up to 20% . The neasurenent
 cal .
TR e SAEFOr SR aOREE LhEPcRichlraBBarkdBholl frorpae periods
as%tepbriradan ithe tiAed bebowruch i ncreased for HPC and
PVA- PEG Copol yner wafers conpared to all other
formul ati ons.
Drug content of ERB selective agonist in different matrix polymers with

and without stabilizers before and after open storage (drug conc. in the
polymer matrix: 1%) compared to a drug content in a unit dosage form

according to the present invention comprising PVA-PEG-Copolymer.

0 month, 3 months loss in drug

Polymer % of label claim % r:fo Ir:b(;cl,r;?a;;m content, %
HPMC + Propylgallat (10%) 95.6 92.9 3.6
Zpyrgp;leBrEygéT o ) 102.0 96.8 5.2
HPC 102.2 94.9 7.3
PVP (+ BHT 0.01%) 88.2 83.1 5.1
PVA (+ BHT 0.01%) 96.5 92.6 3.9
PVA-PEG-Copolymer 96.3 93.6 2.7

Tight primary packaging (e.g. aluminium laminate pouches) can be used to
protect the wafers from humidity. In that case, the stability is generally improved.
However, the stabilizing effect of the PVA-PEG-Copolymer was confirmed in tight
primary packgaging even at high drug concentrations as reported in the table

below.



WO 2009/ 100871PCT/ EP2009/ 000904 52 Disintegration tine

of placebo wafer fornulation after adm nistration
wWO(200%/1h@871zed to a wafer thickness of 50 pnm) PSITYER2069/000904

Addi tives Time, s HPMC 18. 4gHPMC + PG 14.2 HPMC + TEC

19.0 HPMC + ganma CD 17.7 HPMC + Propylgallat 19.1 HPC

DVVA- P : T, :

Dryl] E6fidhe g Hielrities o 2 BRIoCERIe ot i HBMERE a matrix
pdlymerxdantainmng BOT3(Q.0106]ag Stdbilizecbefercandafter 1 month

Addi t L for ¢ o N _

stptsyd WSttt nfi iy P RIPNG. Corkla,cofi, 0. Q¢ Bblyifgr matrix:

2.8P6) coapartechto i umit (dosage-ivioh accoldling+tdthe igresent jnvention
SOe rolonged the disintegration tine

ol r
> coﬂﬂﬂfﬁ}ﬂa?g%%.%'%ymﬁ{tordi ng to the results of the
DRUBBONRENE, Ranel 10 rated, di sint ggeratheitnistdrage Of
approx. 15 - 25 sFaemds|—preferably—about—20—seconds
are perceived Jas pleasant. £9C 30°C. 40°C
PYRWECLOGE RG] EPGRYST 000004 453 ATNETENCeed g The oo
pal ate o aclebo wafer |fornmulation after
adm HPBICr ati on 96.3 95.8 95.7 95.6
IMPURITIES, % after 1 month storage
START
25°C 30°C 40°C
PVA-PEG- 3.7 3.7 3.7 3.9
Copolymer
HPMC 3.7 4.2 4.3 4.4

The drug delivery systems in the form of thin water-soluble films (wafers),
10 comprising a PVA-PEG-copolymer offer superior stability of the active ingredient,
particularly in the case said active ingredient being a steroid in which the positions 6
and 7 of the steroidal skeleton are both a -CH,-. This allows longer shelf life and

higher reliability of the dosage form.

15
Acceptability of the drug delivery system (wafer) according to the
invention

The acceptability of the wafer according to the invention was tested independently
20 from the active ingredient. This approach allowed an evaluation of the dosage
form on parameters which were therefore totally independent from those derived
from the incorporation of the active ingredients allowing an overall selection of the
preferred form. Pharmaceutical formulations directed to the oral cavity, and in
particular wafers with improved mouthfeel are of paramount importance in a long

25 term use and a high acceptability is required.
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Pol yners / Additives Very good good |low HPMC 1 4 3
HPMC + PG* 3 4 0 HPMC + TEC * 2 5 0 HPMC + ganma CD 1
wWOR009/HP8AT + Propylgallat 2 4 2 HPC (Kl ucel (r) PERJER3009/000904

50

Wafers were prepared according to example 8f.

The acceptability of the placebo wafer formulations were evaluated in a human
test panel (n=8) with respect to handling and administration. For both properties
following features were evaluated:
Handling: - flexibility
Administration: - disintegration
- adherence (to palate)
- taste
Especially the mouthfeel, primarily represented by taste and disintegration time,
seem to be a relevant parameter for the acceptability of the formulation for long

term use.

The film thickness and flexibility were additionally quantified and correlated to the
in-vivo evaluation.

The film thickness was measured by a MiniTest 600, Erichsen, Hemer, Germany
The mechanical properties were quantified by measurement of the tensile strength
and elongation (Zwick Material Testing, Ulm, Germany) and calculation of the

modulus of elasticity, E, by following equation:

E tensile strength _  F/A
elongation AL/ Ly
with
E: modulus of elasticity (Young's modulus)
F: force (in N) applied to the object
Ap:  original cross-sectional area through which the force is applied

AL:  amount by which the length of the object changes
Ly :  original length of the object



2 0 PVA-PEG Copol yner
wafer formul ation after

530

adn ni stration

* n=7 Taste of placebo
Pol ynmers /

WORH0/1008ds enj oyabl e tol erable (neutral) bad RECTHA2609/080904
acceptable HPMC 1 5 2 0 HPyg + PG O 6 2 O

Evaluation of flexibility of placebo wafer formulation

. +++ ++ +

Polymers / Additives (in all (90-180°) (<90°)
directions)

HPMC 6 2 o
HPMC + 20%PG 5 3 o
HPMC + 20%TEC 7 1 o
HPMC + 5% gamma CD 0 6 2
HPMC + 2.3% 6 2 o

Propylgallat

HPC (Klucel® EF)

PVA-PEG Copolymer

Determination of the film thickness, the mechanical

modulus of elasticity of placebo wafer formulation

properties and

. Film F, N AL/Lo, % E,
Polymers / Additives |thickness, MPa
pm

HPMC 68 + 3 39.1+3.0| 10.8+2.3 | 520+71
HPMC + 20%PG 52+4 |25.8 +0.9| 9.3+0.3 447 + 12
HPMC + 20%TEC 51+3 |155 +2.1| 6.6+0.9 385+4
HPMC + 5% gamma CD| 81+10 |37.6+3.1| 9.3+0.7 414 + 14
HPMC + 2.3%

51+4 |359+1.7]| 10.6+0.7 | 55435
Propylgallat
HPC (Klucel® EF) 46 + 2 6.3 +0.8 ] 23.9+8.1 51+12
PVA-PEG Copolymer 49+6 |14.7:+1.2|25.8+7.5| 105143

Using HPC or PVA-PEG-Copolymer as a polymer matrix the resulting wafers were

much more flexible than wafers containing HPMC as a polymer matrix, even those

containing high amounts of plasticizers (e.g.

propylene glycol

(PG) or

10 triethylcitrate (TEC) up to 20%). The measurement of the mechanical properties

confirmed, that the modulus of elasticity was strongly decreased and the

%-elongation (AlL/Ly) much increased for HPC and PVA-PEG-Copolymer wafers

compared to all other formulations.
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HPMC + TEC O O 1 7 HPMC + gamma CD 0 2 6 0 HPMC +
Propylgallat 0 4 4 0 HPC (Klucel (r) EF) 3 6 0 0
WORN#/PgZ1Copol yner 0 7 1 0 5 PCT/EP2009/000904

52 -

Disintegration time of placebo wafer formulation after administration

(normalized to a wafer thickness of 50 ym)

Polymers / Additives | time, s
HPMC 18.7
HPMC + PG 14.2
HPMC + TEC 19.0
HPMC + gamma CD 17.7
HPMC + Propylgallat 19.1
HPC (Klucel® EF) 28.8
PVA-PEG Copolymer 20.9

The mean value for the time until complete disintegration of the wafers was
20.3 seconds (S.D.: + 5.3 seconds). Additions of relevant amounts of liquid
additives (e.g. plasticizers) resulted in a decrease of the disintegration time (e.g.
HPMC vs. HMPC+PG). However, some polymers also prolonged the disintegration
time remarkably (e.g. HPC). According to the results of the human taste panel
rated, disintegration times of approx. 15 - 25 seconds, preferably about 20

seconds are perceived as pleasant.
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In general the taste of the fornulation was related to
the polynmer matrix. Most additives altered the taste

woafo/tvestior mul ati ons significantly such that {POI/RP269600904
turnedbad, or even inacceptgble (e.g. Triethylcitrate
(TEC), ganma- Cycl odextrin %garrma CD)). 10 WO

i G Tkl i s 0 A
PqIFb14fELE AaciTR] Vehe ammct | cnsbrbe b rofvs + |+ - +
WPU 1t

HPMC + PG *

HPMC + TEC *

HPMC + gamma CD

HPMC + Propylgallat

HPC (Klucel® EF)

Nl ] N =] N| W| =
Wl N| & | 1] ] &
O] O] N| #| O] O] W

PVA-PEG Copolymer

* n=7

Taste of placebo wafer formulation after administration

Polymers / Additives| enjoyable :gf::r';lsl bad [ oo™ e
HPMC 1 5 2 0
HPMC + PG o 6 2 0
HPMC + TEC o ) 1 7
HPMC + gamma CD 0 2 6 o
HPMC + Propylgailat 0 4 4 0
HPC (Klucel® EF) 3 6 0 0
[PVA-PEG Copolymer 0 7 1 0

In general the taste of the formulation was related to the polymer matrix.
Most additives altered the taste of the formulations significantly such that the
taste turned bad, or even inacceptable (e.g. Triethylcitrate (TEC),

gamma-Cyclodextrin (gamma CD)).
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HPMC + Propylgallat + + + + + HPC (Kl ucel (r) EF) ++ -
WO0-2009/10887++ PVA- PEG Copol yner PCT/EP2009/000904
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Overview of results of the in vivo evaluation of placebo wafer

formulations

n: Disintegra-
Polymers / Additives| fexibility | Stickiness tion Adherence | Taste

time

HPMC + + + - +
HPMC + PG + - =% +
HPMC + TEC + + -
HPMC + gamma CD - + + -
HPMC + Propylgallat + + + +
HPC (Klucel® EF) ++ - -%2 ++ +++
PVA-PEG Copolymer ++ - + ++ ++

*1: too short, *2 to long

The overall evaluation of the results revealed surprisingly a correlation of the
perceived taste of the formulations to their flexibility, as seen for HPC and PVA-
PEG-Copolymer. Thus, the flexibility of the film seems to have a crucial impact on
the perceivable taste.

Moreover, also the adherence to the palate was improved with improved flexibility

of the formulations.

In conclusion, more flexible films will result therefore in wafers with higher
acceptability by the patients due to a higher comfort during administration related

to an improved taste and adherence to the mucosa.

The present wafers demonstrate improved mouthfeel and taste, by defining

favourable thickness and elasticity, able to confer improved patient acceptability.

Therefore unit dosage forms (wafers) with improved acceptability according to the
invention comprise a thickness preferably in the range of about 45pm to 80um
and have a modulus of elasticity < 200 MPas or particularly < 150 MPas and/or a
%-elongation > 15%, or particularly> 20%. Preferably the modulus of elasticity
should be in the range of 20 - 200 MPas, particularly 40 - 150 MPas and/or the
%-elongation should be in the range of 15 - 100 %, particularly 20 - 50 %.
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++ - + ++ ++ *1: too short, *2 to long 5 The overal
eval uation of the results revealed surprisingly a
wOc29pY/H1081i on of the perceived taste of the forREIVER2D@§0904
totheir flexibility, as segn for HPC and
PVAPEG- Copol yner. Thus, the flexibility of the film
e . L.al, i i .
TS8P ReddratBy s 10 GhE ok e Rrn i s AR KB peceptabily
aswdefinedpaboezl andt With rep thoickeneds| eorinmalizetytol 8baiit 5@eum is preferably
ormul_at | - clusion, nore flexible films wll
be&\ggﬁq\ ta%PHgﬁgfa&PgZ#gg%r@grs wi th higher acceptability
by the patients due to a higher confort during
admini stratiqn rel ated.to an Lnprov { n ,

A neReR s retae ity of boyrcRisBiBal RS Rafl®) according to the
inetionsiva 8 ttestiedin deeeh dentlly el thenaktivesingredigntdeddnmpriged therein
favourabl e thickness .and elasticity, able to confer .
to] MANRIEPHRITRALS ML eLn T deRrnaent e Do, ficpripsalign of active

ingredmgnté waf ers) with i nproved acceptability according
to the 20 invention conprise a thickness preferably in
the range of about 45pmto 80pm and have a nodul us of
Hcﬁbe’v\i%frd/ | €hé ?J/urﬁtI 208adédsrres (ﬂ?féﬁsb;tdoa‘idrjsirrg la&loa&ﬂ%ézogngredients and
and/or _a % el ongation > 15% or particularly> %
PVBY BT GRAGJYTRE HRRsIG tgrthe) sATBR, § ©nd. e dBsCieg pove were
mamirdetrebd 20 meOaldPane Rjuliretndras |of BHicknetbl didiagration time,
and/or the % el ongatjon should be in the range

elashigity, efjglpgqttcm qudy thg othep mechapical and orga olggtic%l? properties

coRROB Y IBFARETLERBARLEMEPAY dafindhabdiel nt egrati on
time for unit dosage forns (wafers) with inproved
acceptability as defined above and with a thickness
normal i zed to about 50 pmis preferably between about
15 and 25 seconds. 5 As reported above the
acceptability of unit dosage forns (wafers) according
to the invention was tested independently fromthe
active ingredients conprised therein to eval uate
paraneters which are i ndependent fromthe
i ncorporation of active ingredients. 10 However, the
unit dosage fornms (wafers) conprising an active
i ngredi ents and PVA- PEG Copol yner according to the
exanple 1 to 7 as described above were manufactured to
neet al so the requirenments of thickness,
di sintegration tinme, elasticity, elongation and the
ot her nmechani cal and organol eptical properties
conferring an inproved acceptability as defined above.
15 WD 2009/ 100871PCT/ EP2009/ 000904 56 CLAIMS 1. A unit
dosage formconprising a thin water-soluble film
matri x, wherein 5said filmmtrix conprises
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a) a polyvinyl alcohol-polyethylene glycol graft
copol ynmer (PVAPEG graft co-polyner) as a water-sol uble

WOra809/10908 ol yner ; b) an active i ngr edCdyiP2009/000904

being a steroid in which thg positions 6 and 7 of the
steroi dal skeleton are both a -CH2- residue; and
10said filmmatrix has a thickness of |ess than 300
pm 2.The unit dosage formaccording to claiml,

CMAEMSi n said active ingredient is a steroidal estrogen

in which the positions 6 and 7 of the steroidal
skel eton are both a -CH2- residue. 15 3. The unit

.dosagenftcdasagetmndicugwurircg aithinlwatehaotibie §ihdnalotx, weherein

i ngre %ﬁ@“ stﬁa sterclnl dal estrogen in which the
posi¥ "ANE P ¥e steroidal skeleton are both a

- Clr—]|2 resd)due apdlywiriyh aa:lthHpglyetl'p/lewggs})Iegratﬁtrcdm)Iymer (PVA-
et her ar in osli tl on t ster a ton

20 4 The B prerEE sl e SRR RO B BPThPR s

wher ei nf 18 d aarlt hotevd ig@r@:ﬂeembemg_aslﬂieemaed wHichTthidpositions 6
group o e estrad] o st r adi Str

o P obandag of 7 stesidp] rdieiananehah et Heresidue; and

sul faiefilm MatrikHdsad tifbksassiottiess tlﬂaa.em pAi.ol sul fate,

estradi ol val erate including therapeutically
accept abl e 25derivates thereof. 5. The unit dosage

for mhaceRf dbsane Fbrﬁ‘l &d&?dln\gﬁtﬁrc%lm §aWdeﬁélﬁrs@Idj@étlve ingredient is

estrogen |n whi ch ositions_ | and

St eroRaRIOREEAH ArEBithe ROSiERPS & 2ad daS e skeridsl skeleton

or e pobsti 1CHLGesRLEA- 1, 3,5(10)-triene as ER13
sel ective 30agonist. 6. The unit dosage form accordi ng

to clainms 5, wherein said steroidal estrogen is

.sel efeaghit HQ%d@@rﬁé’é&r@iﬁg to claim 1, wherel? said active ingredient is

9a-Vinyl-estra-1,3,5(10)-triene-3, 16a- d
351 P1skereidal estongen inywbigh the pesitions f0and viak the stargidadskeleton

ol , ar%o@@gglél-@ %Zé.@@a%l%ﬂ@%%@ﬁ%oéﬁ an ester or an ether group
18a- Hono- 9a- vi né)ehestra 3, 5(10)-triene- 3, 16a- di ol

16aiwIpgsitiongd of thenstereigak skeletans( 10) -t ri ene- 3, 17a- di ol

16a- Fl uor o- 813- vinyl-estra-1,3,5(10)-triene-3,1713-di o

.|, The unit dosage form according to claim 1, wherein said active ingredient is

161%&% r}oﬁqgtﬁfé &bﬁuge:%f‘(étﬁ rf'y'lé)ﬁtll%d:l&) e&%‘é@@?e%&r@-%gét‘?anol,

estra- triene-3
i ncletﬁtflqigetitlﬁ@r‘ ap@qnatcaestyora@§@kﬁat@b|1éﬁwtra¢eqle‘»ylfate 17a-
t herd
wher gﬁ%dlsol?glfé’t{é'é sg'gaﬁgga[e%t@ |ﬁEI%9frFéj %rgﬁetﬁ‘c%'ll{)%c@eptable
1713leFivatasotheseafi nyl - estra- 1, 3, 5(10) triene-3, 16a-di ol
i ncludi ng therapeutically acceptable derivates
t hereof. The unit dosage form according to claim1,

-wherTéierurgddsage fioven acegraidgdntclais2a vategeioi stad steroidal estrogen

pr o i Y X t U
ot et ilich Lk ¥ogfins SO of LRE BidoHE e eion' g both 3 -cr
dosargsdﬁensraa&ﬁemrcﬂmgubstitotai est8y- 1y &f B0 ntrsexiedas ERP selective
steroidal progestin is selected fromthe group of

I evc?r?gpbsést rel, norgestrel, norethindrone
(norethisterone), dienogest, norethindrone

‘hor SARMBLARTC T eCeFundi sy hGRM S8 steroisal estrogen

nor geséllec&rdoﬂnem thiehgretiprofne, pronegest one,

des str I t estre rgesti mat e,

gest ? ebia- tﬁ ﬁqgiggﬁg 'f%h‘?a? Yording to anyone of
cl al1WI[32FIU6r0790W13V|ee§treS—aI 31 5( 1 0 trieate-B X 6eedl,i ses a
further active agent being a progestin. The unit
dosage formaccording to claim 10, wherein said
progestin is particularly a 16, 17-car bol act one
derivative in particular drospirenone. The unit dosage
formaccording to claim 10, wherein said progestin is

sel ected fromthe group of |evonorgestrel, norgestrel,
norethlndrone (norethlsterone) dlenogest

- . . T L 1
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pronegest one, desogestrel, 3-keto-desogestrel,
WOoRopyeesilmat e, gest odene, tibol one, cypr ot er orRET/EP2009/000904

acetate. 13. The unit dosage form according to any one

of claims 1 to 12, wherein at 5l east one active

contarenomd R R L SR PREES TRRMRLD! | oge

for m&mEmpddr@@ Vioybastrm1e3,cﬁ(16)-ameme-3 14n-tpl, wherein

cyclle%:x UI%IP%%? \Iémg E{Egé?gﬁ %339%%'%?4\}? 1?r%r edi teEt al S

contliGgelluvare18pavipybesicai1ye, %g@htrlerifsB Igediohi t dosage

for cordl n. 13 or 14, wherein
sai ggﬁgmy\ll Pr%g# §d$@r¢t)q '%Prg gﬁvﬁlh a protective
agernihcludingi theessadically bbeeptable derivates themedfi. cl es
within the filmmtrix. 15 16. The unit dosage form
according to claim1, wherein the polyvinyl alcohol-

7.pol ylatelwrlneaes@ge/mhw gtavirtlingapallaines 6, whemie saidastefdddal estrogen

or 600/ 70Y% 09 9 said .
dosd5e 7PainiTosbe Minvirrstiant . A e ens 6P iy cing
cl aithedapewkica®y Beceptsblbidenivatdy ther@dfso conpri ses at

| east a further water-soluble matrix pol ynmer sel ected
fromthe group of a cellulosic material, a synthetic

8.Pol YIRY uni@ dgs4ge ﬂ)rﬁf @éc%lrdllng&oscﬂéifrﬁh wﬂegilhlcééfdi adtfle |ngred|ent is
m xtures thereof. unit dosa e for m accord

o Gt eTRIEe o0 I RS PRIt B A HHESTSEOIgg Skeleton

of b Ghoth &r atHalresiRileogen, or der|vat|ve t hereof 19.
The unit dosage form according to any one of the

preceding clains, wherein said filmmatrix has a

9.t hi clqRasst Gﬁség@ﬁ)rmé’&oz&gg RBcldih Qf whefein %Qfdhs’tﬁréltge@l progestin
pm 20. The unit dosage form accord |n to anr one of

t he IHFeIeERd GO ierar oURipd feyanosgesireli nﬁm&tne ynargthindrone

sur f(ﬁSPetﬁfs?&oﬁfe%fdué@o Set@hdne GHetHidteRined a@:etate
cn2.” WD 2009/ 100871 /EP2009/ 000904 59 21.The unit

dos &§eynestieh daeipts, MPredhyangranadestrenol plyaesiieng,
cl a:d&?eélﬁghaﬂe SethRkéldhel grdrhsgés@m%réésogéﬁewsw&ow,

he range of from 1 , In~t range of
frorﬁeiggwr@lgno'fgeﬁgmﬁﬁé, gﬁﬁth@tﬁsage formaccording to
any one of the preceding clainms, having has a nodul us

of elasticity < 200 MPas or < 150 MPas or < 100 MPas.
10. The unit dosage form according to anyone of claim 2 to 7, wherein said film

matrix comprises a further active agent being a progestin.

11. The unit dosage form according to claim 10, wherein said progestin is
particularly a 16,17-carbolactone derivative in particular drospirenone.

12.  The unit dosage form according to claim 10, wherein said progestin is
selected from the group of levonorgestrel, norgestrel, norethindrone
(norethisterone), dienogest, norethindrone (norethisterone) acetate,
ethynodiol diacetate, dydrogesterone, medroxyprogesterone acetate,
norethynodrel, allylestrenol, lynestrenol, quingestanol acetate,
medrogestone, norgestrienone, dimethisterone, ethisterone, chlormadinone
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23. The unit dosage form according to any one of the

precedi ng clainms, having a % el ongation > 15% or >
WO02009/10087124. The unit dosage form accordi ng t ®CAYEP2009600904

of the preceding clains, wggrein said dosage form

conpri ses an absorption enhancer. 25. The unit dosage

15ersaraer MebtahBLdBinpogsont farudbat, s RetpidRhodtbere,

mat rrioxgeétﬁnatfé,Lgeistodﬂmeagbofooentmoderbnaeaxtetateany one

of clains 1 to 25 for use as a nedi canent. 20 27. A

unit dosage formconprising a thin water-soluble film
13mat rMmhe, unibebsadge Etﬂhdacfdolrdmg‘étbrairw eronpf tlaims d)toal 2, wherein at

(it s R Ed a5 Cob e the Wit o SRR A Fombinec

pol yATer a prptevtivacigeve, | ngredl ent 25said filmmatrix
has a thickness of |less than 100 pm 28. The unit
dosage formaccording to claim 27, having a nodul us of

14el agtheCiriy dbﬁbdéﬂ)rﬁﬁé@%r@lﬁgﬁﬁ aﬂy2<§}0e MPaaimsQ 39 T heherein at
unlt dosage form accordi n% q da 27 or@%ﬁ?, havi n% a
% ell@ARGAN B VENGRRAIRRING COFPIXd WIHR 6YClAgeXFHR ai; gt least an
dos a@eivé OfdRedfctRlisl combiredanith @NSrobéctivikeagdrti N5 27 to
29, wherein with a thickness normalized to

about 50 pmthe disintegration tinme of said 35unit

15dosage dME Abs éaﬁirws&oa&xagttola% yask 8bclsre®Idor 14 herein said
2009/ 100871PCT/ EP2009/ 000904 60 31.The unit dosage

£ or ACHEE JFafeAIETE SOMNSshBItBra PFRICEIIVA AQEntrsdiskRgSed in the form

haVIdmme r@j&rﬁa@em&ﬁ@tﬁé fifn Hatgn@, or of 3-7 cn@, or
of 5 32. The unit dosage form according to any

one of the clains 27 to 31, having a weight in the
16" ang$eQfnif H88Ag P &&ording to claim 1, wherein the polyvinyl alcohol-

polyethylene glycol graft copolymer is more than 50%, or 60%, or 70%, or
80%, or 90% by weight of said dosage form.

17.  The unit dosage form according to claim 1, wherein said film matrix also
comprises at least a further water-soluble matrix polymer selected from the
group of a cellulosic material, a synthetic polymer, a gum, a protein, a

starch, a glucan and mixtures thereof.

18. The unit dosage form according to any one of the claims 2 to 7, comprising

1-5000 pg of said steroidal estrogen, or derivative thereof

19. The unit dosage form according to any one of the preceding claims,
wherein said film matrix has a thickness of less than 200 um, or of less
than 100 pm.

20. The unit dosage form according to any one of the preceding claims,
wherein said film matrix has a surface area of 2-10 cm?, or of 3-7 cm?, or
of 4-6 cm?.
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The unit dosage form according to any one of the preceding claims, having
a weight in the range of from 5-200 mg, or in the range of from 10-100

mg, or in the range of from 10-50 mg.

The unit dosage form according to any one of the preceding claims, having
has a modulus of elasticity < 200 MPas or < 150 MPas or < 100 MPas.

The unit dosage form according to any one of the preceding claims, having

a %-elongation > 15%, or > 20%.

The unit dosage form according to any one of the preceding claims,
wherein said dosage form comprises an absorption enhancer.

The unit dosage form according to claim 24, wherein said absorption

enhancer is dissolved or dispersed in the film matrix.

A unit dosage form as defined in any one of claims 1 to 25 for use as a

medicament.

A unit dosage form comprising a thin water-soluble film matrix, wherein
said film matrix comprises
a) a polyvinyl alcohol-polyethylene glycol graft copolymer (PVA-
PEG graft co-polymer) as a water-soluble matrix polymer;
b) an active ingredient
said film matrix has a thickness of less than 100 um.

The unit dosage form according to claim 27, having a modulus of elasticity
in the range of 20 - 200 MPas.

The unit dosage form according to claim 27 or 28, having a %-elongation in
the range of 15 - 100 %.

The unit dosage form according to any one of the claims 27 to 29, wherein
with a thickness normalized to about 50 pm the disintegration time of said
unit dosage form is between about 15 and 25 seconds.
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31. The unit dosage form according to any one of the claims 27 to 30, having a
surface area of 2-10 cm?, or of 3-7 cm?, or of 4-6 cm®.

32. The unit dosage form according to any one of the claims 27 to 31, having a
weight in the range of from 10-50 mg.



