WO 2006/ 087177 PCT/ EP2006/ 001358 - 1 Solid peroral contraceptive drug
Description Field of the invention 5 The invention relates to a solid oral
pharmaceutical formfor contraception which conprises 17a-cyanonet hyl -
17-(3- hydroxyestra-4, 9-di en- 3-one (dienogest) equal to or less than 2.0 ng
and 17a- et hi nwoesboadiogl71et hi nyl 10 estradiol) | essptingnrf008Poowasend
where the dienogest is released proportipnately in two phases and one of
the phases is released with a tine delay relative to the other phase. The

pharmaceutical form additgenabl pereedRr st rackataleelgyl estradi ol content
intended for 15 non-slow (rapid) rel ease, Ceneral prior art Oal

contraceptive conpositions consistiﬁ?ﬁﬁrﬁPtﬁﬁFprogestogen conponent and of
an estrogen conponent were marketed for the first time in the early 1960s.
Three essential .properties characterize the profile of the "contraceptive
pill": contra%éﬁ%ﬁv@grEFFaBPWFF§}°3 very good cycle control and a mini mum
of side effects. 25 Since the introduction of hornonal contraceptives,

research has en directed at the possibility.o raducin har praceuti cal
orma whi ch. AR & HET Kt F0BbEvest o abbt iy Rt cOLREmBBALE OFE om0
good, reducesfommaited csirte seffpeciton silclrlasqoforiSés exanpteananéenyal and
venous t hronbgses _ i.0f | i Ng._of carbohydr at.e LLipid bolism -
caused by a E?g%eﬁ§ggﬁ?%ﬁg%%% %fgggéﬁgggnggﬁd Zg Fgggﬁs%ﬁaneggégedkofor
contracept i onorWD<g8/ 0042692 dP suosadi riter- et iy mst maddoadie sty ati on of
a combi najig on.at 2500710 reck Matd 1 pdheRggeshanthdl Uhe 20oH0a0L:
ethinylestradiol for contraception. In_order to achieve the essentral
reduction in fHe NitsAssbnpPrapeptiveasedoild auA mhsrsdedapér angclef while

mai ntaining 9e0d QHdLs is released with a time delay relative to
the other phase. The pharmaceutical form additionally
comprises a total ethinylestradicl content intended for

15 non-slow (rapid) release.
General prior art

Oral contraceptive compositions consisting of a

20 progestogen component and of an estrogen component were
marketed for the first time in the early 1960s. Three
essential properties characterize the profile of the
“contraceptive pill”: contraceptive reliability, a very
good cycle control and a minimum of side effects.

25 Since the introduction o©f Thormonal contraceptives,
research has been directed at the ©possibility of
producing pharmaceutical forms  which, while the
contraceptive reliability and cycle contrel remain
good, reduces unwanted side effects such as, for

30 example, arterial and wvenous thrombeses and influencing
of carbohydrate and lipid metabolism - caused by a
higher content of progestogen and estrogen than needed
for contraception. WO 98/004269 digclose inter alia the
oral administration of a combination of 250 pg - 4 mg

35 of dienogest and 10 ng - 20 pg of ethinylestradieol for
contracepticn. In order to achieve the esgsential
reduction in the total contraceptive stercid

azdministered per cycle, while maintaining goecd cycle



2- control, the | ow dose progestogen/estrogen conbination is adm nistered
for 23 to 25 days of a 28-day nenstrual cycle. However, the patent does not
di sclose results and information proving that the inventive idea is also 5
successful, and what is the desired node of release of the steroids. WO

01/ 015701 cl ai ns a pharnmaceutical conposition also for oral admnistration
of 21 days of a 28-day nenstrual cycle, which conprises drospirenone and 10
et hi nyl est r adicaintrait,er thki d cal-sosien povgaosasen t et roies picioaha fe dieirng

present in micronized form_ .Partigcular tention_is diirected in this case
at rapid rel éas& Bt S1% oi@%%.ﬂJEPt% %%3‘%%% af sg| gge ay SW&SIH&E}I cal
tabl et which 5 lwmas Hophuermacdilogi pakkptacidae nngretizmicfe cedsaliltet core
and whose out : eﬁ%ﬁyi By, ' inte ' [ e

et hi nyl est radi%gjlégggfro er elét}ﬁ d%%l‘ﬁgc}ﬁgp#%élr%?\égégﬁtf e?ggg ?tés i%lﬁ%ouenced
by microcbystslddansiodl | dudewhad Le itsealdss kegwmadmtoft redeabsoladt el y
necessary wthyd awdoseoral contraceptives to pay attention to intake

being in the same period each day. If this period is not conplied with, the
ef fective act W JlngHédi%nt cleshEerdt r RRREMAFSUBRFBW (IR MRclesEar wlfser or al

25 contracepti}y, afdspralhaeentikacerti-en iss nozhopget nsurgd. SEhig eans
that the user is required to keep _track of her intake cycle very
del i beratel y AFPSHTIRL greatlear eWn3ghpetcaiied Sfisscl $5ofel BENPRE | mcht i on

The inventpon dshibasied andihe objiaekrofatigatding ainpossibidddas f orreeduci ng
t he conventional di.enogest/  ethinylestradiol active. ingredient conbination
for oral 35 cSHPREFIVES alPd t hOTESTE i mélensBACAGTIEEH r adéPtive
ef fi cacy anal ggous dud saonvendnonal D& akii reontgaceptihies. cdbé sagbjregtid s
achi eved according Lo the,lnventlan by a

EP 0 803 250 discloses a pharmaceutical tabklet which

15 has a pharmacologically active ingredient-free tablet
core and whose outer sugar coating may comprise inter
alia dienogest and ethinylestradiol and where the
desired rapid release thereof is influenced by
microcrystalline cellulose.

20 It is also known that it is absolutely necessary with
locw-dose oral contraceptives to pay attention to intake
being in the same period each day. If this period 1is
not complied with, the effective active ingredient
concentration is Dbelow that necessary for oral

25 contraception, and oral contraception 1is no longer
ensured. This means that the user is required to keep
track of her intake cycle very deliberately and with

great care.
30 Detailed disclosure of the invention

The invention is based on the object of creating a

possibility for reducing the conventional dienogest/

ethinyvlestradiol active ingredient combination for oral
35 contraceptives and at the same time ensuring

contraceptive efficacy analogous to conventioconal oral

contraceptives.

This object is achieved accerding to the invention by a

solid oral pharmaceutical form for contraception which



solid oral pharmaceutical formfor contraception which 3 conprises as
active ingredient conmbination dienogest equal to or less than 2.0 ng and
ethinylestradiol less than 0.030 ng, where the pharmaceutical form

di enogest is released proportionately in at |east two phases and 5 of these
at | east one of the phases is released wigh_-a tine delay relative to the

ot her phase(s). In the pharmaceutical formof the invention, preferably the

di enogest has @fAfigkd NaR- Shew) veN MidFoi {8l eas@uutiddti it heikhbgk sphase
and a delayed (sloqw) in vitro 10 release within the second phase and the
et hi nyl est r adissiUaast @ €bnvERFI GHAD rafl d'9 PRt #Bhip¥leateadthe less

phar maceut i calt Hepf o aglvaniqgequsk¥ treprmsefiscaut add et fhami Ag eack@iltet core
with a proportion,. i ded for_slow rfl ease, of the total %5 di eno%gst
, i-d)

inte
content and alcgoaﬁlr%a%‘i]hp’éoﬁ?’éﬁb?’?ﬂ)ﬁ Y Rt &rddfFTr Ton-BIORFEr &P
rel ease, of the ttiade & ehegest caenveEnttantlaadat als et bl aytedt wadhola
content intended for,_non-slqw_ (rapi rel.ease. .The blet may be a
filmcoated tgﬁmeet ,d(%allr?ywrﬁe?ha &ase%o(lz@kf%eoﬁloe ipﬁbasiesgsg filmcoating. The
phar maceut i callrf orhe gdeomiagputioccahefémventf i bhe pneketabhy porperséedyt he

active ingredient I ion. .With - tQ 2. j g 0. 015
my to 0.020 r?g%{éofl gﬁ#ﬁ%%s?ﬁgdi%l Féﬁgdrgrﬁogl %rlg’f“g?rg% %fln‘gt gfgt%gg{gglo%
preferably 30%ishindi ehegdstrsto prastowng dd sdellevddoutsbdwk hent abltec core

after noregt hg% 3Q Jg nut g’ﬁth% det eq, i nedsgé(oﬁ%ea 2%1.?&%% utiqpdest wth use

1
of water at 37C as _dissolution mediumand wt Irring _speed of 50 rpm
30 The det er matdinoH asdkeslifllacddh R cofdaneet WPEAL PhrapEdr . 10sVAGTS

rotating baskets1apparat usrid th miserdf-d@O0-a ofwat er gathgrdbesaluti on of
the proportion of dienogest an the total ethinylestradiol ¢content from

of
the film 35 é—’c?étrier?@qtsg at? | 1553 HeF ndr et R At 45CHTR, with a

proportion, intended for slow release, of the total

15 dienogest content and a coating with a proportion,
intended for non-slow (rapid) release, of the total
dienogest content and a total ethinylestradiol content
intended for non-slow (rapid)} release.

The tablet may be a film-coated tablet, in which case

20 the coating is a film coating.

The pharmaceutical form according to the inventicn
preferably comprises the active ingredient combination
with 1.5 mg to 2.0 mg of dienocgest and 0.015 mg to
0.020 mg of ethinylestradiol.

25 It 1is preferred for at least 10%, preferably 30% of
dienogest to be slowly dissolved out of the tablet core
after more than 30 minutes, as determined by the
digsclution test with use of water at 37°C as
dissolution medium and with a stirring speed of 50 rpm.

30 The determination takes place in accordance with Ph.
Eur. using a rotating basket apparatus with use of 1000
ml of water.

The dissolution of the proportion cof diencgest and of
the total ethinylestradiol content from the film

35 coating i1s at least 75% 1in neot more than 45 min,
preferably 70% in 30 min, as determined by the
dissolution test with use of water at 37°C as
dissolution medium and with a stirring speed of 50 rpm.

It has been found that ethinylestradicl is stabilized



preferably 70%in 30 mn, as determ ned by the dissolution test with use of
water at 37C as dissolution nediumand with a stirring speed of 50 rpm It
has been found that ethinylestradiol is stabilized 4 by ascorbic acid as
soon as it is added to the active ingredient-containing filmcoating. The
proportion of ascorbic acid in this case 4s.0.02 to 1.0% preferably 0.025
to 0.25x. 5 A preferred pharmaceutical formaccording to the invention

constitutes ths nuderbDé daibyadosdmids iwhiieh LRI 58 the gewhkration

of di enogest and ef.hinylestradiol bheing 21, 22, 23, 24 or 25 and the
nunber of dai Iﬂpgtf(f‘éeﬁ?ﬁl'tq?qﬂﬁldﬁ%d%]i’g§%%@‘i ve 10 ingredient being 7,

6, 5, 4 or 3. Thee predpaseiof dheastoavbicel ®ase prophiti oasef ithe. odi emogest

active ingredient, can caontrall ir ge nunber of rel ease-slow ng
pri nci pl es. E%d@p“l’e?roefbﬁ%ﬁ eqé/eodr'eqezgsagng'oévaa"n‘g principles are inert plastics

15 matriceS, Bydrooafdreld, pbarezchangend, Slow r dsassiimpattogsithe

gastro- 1 esi St anl, G8UNOSe-BELLGL I XML CRunp X €8,01 M 4 ADL GG cand/ or

granul es, mcrocapsulés, “osnotically controlled systens; erosion-controlled
systems, diffudiig® conempried sydrenscamdizanbbmat Péns dxnaedrsteof arfat - and
wax- cont ai ni ng ARLLICRS i1t ata{e%gf B sHOWRLA N bhe pxagpl es,arepyarious

enbodi ments of the“pharnmaceutical formaccording to the invention. The

tabl et forns WEReEs 0Bl SiRf babFess dirlteonddicvabf@rrassar e aBF&t VRor ns

which in {fei rin%&em@ﬂtglyeqtﬂ%n;,i nf | uence d+he erosion behavi our of
hydrophilic matrices.. It has been found that, surprisingly, the _partly
del ayed rel eas&of *GlERGFesCf r 5RCt nE 1 pHaFFeCEEE cRFCPPOFAPRaKES | 6Wedosage

of the di enogesidreickisty| agtiadi oindPedethve tagr ash erdorgadlinal | @y passi bl e
with the sane. contraceptive effi' cacg/ af convent i onallor aIE con&r ace%ti ves
conpri si ng di&ﬁ&é@%fl %Hqﬁrﬁﬁ_eas -glowing principles. Examples ¢

these release-slowing principles are inert plastics
15 matrices, hydrocolloids, ion exchangers, slow-release
coatings, gastro-resistant coatings, pellet mixtures,
mixtures of minitablets and/or granules, microcapsules,
osmotically controlled gystems, erosion-controlled
systems, diffusicn-controlled systems and ccmbinations
20 therecf, fat- and wax-containing matrices.
The tablet forms shown 1in the examples are various
embodiments of the pharmaceutical form according to the
invention. The tablet forms such as oblong tablets are
conceivable, as are tablet forms which in their
25 configuration influence the erosion behaviour of
hydrophilic matrices.
It has been found that, surprisingly, the partly
delayed release of dienogest from the pharmaceutical
form makes low dosage of the dienogest/ethinylestradiocl
30 active ingredient combination possible with the same
contraceptive efficacy as conventional oral
contraceptives comprising dienogest and ethinyl-
estradiol, and ensures intake reliability without it
being absolutely necessary to pay attention to intake
35 being in the same period each day.
With suitable embodiments of the pharmaceutical product
according to the invention, the number of daily dose
units can be 21, 22, 23, 24 or 25 daily dose units, and

the number of active ingredient-free daily dose units



estradiol, and ensures intake reliability wthout it being absolutely
necessary to pay attention to intake 35 being in the sane period each day.
Wth suitable enbodi nents of the pharmaceutical product according to the
i'nvention, the nunber of daily dose wunits can be 21, 22, 23, 24 or 25 daily
dose units, and the nunber of active ingsedient-free daily dose units 5 is
then 7, 6, 5, 4 or 3 in the 28-day nenstrual cycle. Further enbodi nents
with a nunber D§ dlaéhy7dose ®nitsorof 28 oheazauﬁaypmengtr281 Egblexanple 2
to 3 tinmes 28, mh%ch co rlse |eno st e

Rl

o) ess_t
thinyl ost r aci G2 FREE ERER oStbre” Ty FEF Ten bRt et e
progest ogens sothZaserf armuéxapfﬁlleepfl é@ondpge@qampleg@sttmde?ne:mms oXders

and/ or estradW + galg %§se“nicré%%%?§ué&&9%0 %qu:fgé Qor e 2r¢p&&cenent

(al so sequenti €s con I on are al $6° pOSSi
enbodi nent $ sh@m ¢phihel exbnpfiesl cansal shahel. 03Pivd &netepasibilethe

dosage. The Propecti oBrobadlbraagest: i thesecantens! ouenl ease phase ought

preferably to be greater than 30% of 15 dose. This includes
enbodi ment s wi $FRBBYE 4006VABWISIRCbr SEHLAsIencal §8f o CeRAADI B FO%  75%

80% of the total: 4h£n00esicrase, %H@ch'g@e‘@uWQh%ﬁetQQ§@“HH¥tH6¥h@$e
di enogest in the second, sIom#refease phase IS ompl etely rel eased vari es

in the exanpl e5CP+IRFABDE i (150 t HLBET i AL L %@@éad%hm@r%em%@%r

rel ease tiyes af@na@g§op@§s@§méeved by varlatlons of the exanples. Owing to
t he usual rang% of gllon of active %%gdlent r Iease, the. rel ease tine
is reported in UrSS f ‘m@kaﬁﬁﬂe €h e§aﬁp §5h, €@h aL58 hPe7 h
etc. It has enmge@ldt hﬁrﬁ th@rra@twe i tige edi@ge ontrtnat imopentide of

phar maceut i cal groduct accordhﬁ% to the |nv§pt|on has be i des t he

cont racept i on, “30"2%¢F andtBge pPESEFEY es Sany CREFEFST e KT De USEATi n

preferably to be greater than 30% of the dienogest
15 dose. This includes embodiments with 35%, 40%, 45%, 50%
or 55%, but also for example 70%, 75%, 80% of the total
dienogest dose. The time in which the proportion of
dienogest in the second, slow-release phase is
completely released varies in the exampleg from 18C min
20 to 3260 min. However, shorter or longer release times

can alsc be achieved by variations of the examples.

Owing to the usual range of wvariation of active
ingredient release, the release time is reported 1in
25 whole hours, for example 1 h, 2 h, 3 h, 4 h as 6 h, 7 h
etc.
It has emerged that the active ingredient combination
in the pharmaceutical product according Lo the
invention has, besides the contraception,
30 antiandrogenic properties and therefore can be used in
the prophylaxis and therapy of androgen-induced

disorders, especially acne.

Brief description of the drawings
35
The invention is described in detail with reference to
the following drawings, in which
Fig. 1 1is a plot representing the release profile of

vValette® with 2 mg of dienogest and 0.030 mg of



the prophyl axi s and therapy of androgen-induced disorders, especially acne.
Brief description of the drawings 35 The invention is described in detai
with reference to the following drawings, in which Fig. 1 is a plot
representing the release profile of Valette with 2 ng of dienogest and
0.030 ng of 6 ethinylestradiol, producedsand neasured in accordance wth
Exanple 1; Fig. 2 is a plot representing the rel ease profiles of

filmcoated tabteisyheshradaglof micshugebt andd re20rey i8 ofccordance
ethlnylestrad|Q£ hpEQQM ed and neasured in accordance wth Exanples 2 and
3; Fig. 3is F re resenflng the release profiles of filmcoated
tablets with 1F59ng2oﬂ5dﬁén©é@§tIﬁﬁﬁes@nﬁ}gghgﬂv¥ sehpayredmcoddilsis pfoduced

and nmeasured ip;1Q-asgordansg1vkkhyExanpl eg8.orThe dHRkat ldNne geekhngg at
30 and 45 nln clearl¥gshoms the rel ease of proportions of dienogest |n 2

phases, i.6& a°sl owtFBIBYSESEREAClnon- BFEWICESDI d)P el edRE BV Hent . 1A

rel ease behaV|@ueor@§n@é wggﬁtE15&@QéstgeaﬁgtBye |ngred|ent dose within 15
not nore than 45 m bly 70% in 3Q mn a | ed rapi.d rel egse.

Fig. 4 is a plot9re ré§eﬁilﬂg Fhéepéﬁé§§€lﬁﬁbf?W% 5? ﬁaS?HQﬁp %t Phbl et
mqtﬂ éxs nF ogfdnﬁnogesgdanda®1&i& Iﬁlﬂﬁ e1h5nmgesbﬁadgmfﬂdgigﬁpr%ﬁﬂce

wi t anmpl e vari [ na to _variants 0 anpl es
Bl o 17 25 Belbri D81 60\t Bl Y oY ShATSL gHr. SR S B 1 o
oral contirfacepttondagoapriishnE-an@i80: ). ofhet brnkkesfiiadi olarianyL. 8ty of
dienogest in a3hablal GOreWifh I8, CRUSLOURY L12.84030 COPLALPL Ag,gheat h.

30 Test of the rel'ease pro
of dienogest in 2 phases, i.e. a slow release and a

non-slow {rapid} release evident. A release behaviour

of at least 75% of the active ingredient dose within
15 not more than 45 min, preferably 70% in 30 min, 1is

called rapid release.

Fig. 4 is a plot representing the release profile of a

film-coated tablet with 1.5 mg of diencgest and 0.015

mg of ethinvlestradiol in accordance with Example 8,

20 wvariant 8.5 in analogy to variants 8.1 to 8.4.
Examples

Example 1

25 Description

Valette is a conventional sugar-coated tablet for oral
contraception, comprising 0.030 mg of ethinylestradiol
and 2.0 mg of dienogest in a tablet core which is
covered with a sugar-coentaining sheath.

30 Test of the release profile

- Dissclution test of Ph. Eur., 4th edition, main
volume 2002, 2.9.3, paddle stirrer apparatug,
50 rpm, dissolution medium 1000 ml of water
- Measurement of the amount of dienogest and
35 ethinylestradiocl released by high pressure liquid
chromatography
Figure 1 shows the typical release profile of such
contraceptive combinations of progestogen and estrogen

to be evident. Such behaviour with release c¢f at least



Di ssolution test of Ph. Eur., 4th edition, main volune 2002, 2.9.3, paddle
stirrer apparatus, 50 rpm dissolution nedium 1000 m of water Measurenent
of the anobunt of dienogest and 35 ethinyl estradiol released by high pressure
Iiquid chromatography Figure 1 shows the typical release profile of such
contraceptive conbi nati ons of progestogenianrd estrogen to be evident. Such
behaviour with release of at least 7 750 of the active ingredi ent dose
within not noreé>thafi the mative efreyadlyersf J09%6 i wiBDim mot gnae | eldafh ast

rel ease. 5 Exagp 2 ogest d f ethi r W th
del ayed rel ease 01? 3 nﬁfgfagjnl?g;eg? a7n(%pf églt Og%n;ggge elsh ngg%ﬁ a%%%%ogest
and 0.02 ng ofr%@ﬁ@ﬁ?}estradlol Description 10 The exanple descri bes a
filmcoated tablet with matrix core. The core of the filmcoated tabl et
conprises 1 ng_ of dienogest in a hydrophilic erosion matrix with the basic
i ngredi ent Vet BX@®eleThe active ingredient dienogest is released slowy

fromthis natrgxm The QQéﬁogéswﬁanao@t@d W@I&faéHHﬂHQDééHﬁéahdlngwithn1
which conpris i eng estradi ol . For

est and 0. I
protection fro i?éﬁ@ngﬁﬁéaﬁﬁlﬁé)iaW@dQFléiﬁn%%ﬁﬁEoiP d%%%Q1%F TR Eher
qui ckly dissob¥i ngmgobpusieenbayet &0APOLSENGgi 6ONe0Kifelc2Qrptgment .

Conposi ti on ﬁﬁre Fllglcoatlng Film1l - active Ganules 1
i ngredi ent-co nogest 1.000 ng Di enogest 1.000 ng Metol ose
90SH- 4000 1D 500hayeEahrphyl estscaditals & 0201 mygcodaed osebienohyidriatea 241900 ngy
Met hocel 5 2-2§9rgg Tﬁgiégrét@ECQh%4f999w%%aE%%pt%ﬁ%g%'H%mprises 1 mg
of dienogest in a hydrophilic erosion matrix with the
basic ingredient Metolose. The active ingredient
dienocgest is released slowly from this matrix. The core
15 wag coated with a quickly dissolving film which
comprises 1.0 mg of dienogest and 0.02 mg of
ethinylestradiol. For protection from light, the film-
coated tablet was ccated with a further gquickly
dissolving coloured layer comprising iron oxide

20 pigment.

Composition
Core Film coating

Film 1 - active
Granules 1 ingredient-containing
Dienogest 1.000 mg Dienogest 1.000 mg
Metolose 90SH-4000 7.500 mg Ethinylestradiol 0.020 mg
L.actose monohydrate 21.000 mg Methocel 5 2.250 mg
Maize starch 14.000 mg Taic 0.450 mg
Povidone K25 {(10% 1.500 mg Titanium dicxide 0.280 mg
in ethanol
Granules 2 Film 2 - Coloured

layer
Lactose monohydrate 54.000 mg Methocel 5 3.375 mg
Maize starch 27.100 mg Talc 0.675 mg
Maltodextrin 6.900 mg Titanium dioxide 1.875 mg
{25% in water}
Outer phase Iron oxide, red 0.075 mg

Carboxymethyl- 1.500 mg
starch sodium
Magnesium stearate 1.500 mg



Povi done K25 (10% 1.500 ng Titani um di oxide 0.280 ng in ethanol G anules 2
Film2 - Coloured |ayer Lactose nonohydrate 54.000 ng Methocel 5 3.375 ngy
Mai ze starch 27.100 ng Talc 0.675 ng Maltodextrin 6.900 ng Titani um di oxi de
1.875 ng (25%in water) CQuter phase Iron oxide, red 0.075 ng

Car boxynet hyl - 1.500 ng starch sodi um Maggesi um stearate 1.500 ng 8 -
Production - Ganules 1. Dissolve povidone in ethanol and use this solution
to granul ate thec@hbeiosubstances in a fluidized bed granulator 5 -
Granules 2: Dissolvg nal {Logeét_riﬁ. in ¥vat er _and use . thi gﬁlSOl #lti %% to

granul ate the ot her stbstaRces im *& 1Y HPZ4a°bed gt aRul'ator 29 x*§F anul es
1, granules 2 and ouhg&s phaseibn ac goathailaee mheeother SCorsmeadcas xiure
into tablets (136 , u nm curvature 4.5 mm - Film1:
Coat tablets with sn%sggﬁg?g%egfB%%bg?g%%gtgfn water in a drumcoater - Film
2: Coat fil5m coat edGrabhées @it Risgspursimontoti®xsf isubst arscey iandwatee in a
drum coater Testing.9fstBeinelgase PLebihl.gaPssalution 1 %ﬁ}bsoffalgéles%w 4th
edition, main volume 2002, 2.9.3, rotating basket apparatus, 0 rpm

di ssol uti on nedi um 200burfizaedwaedropanulakasur ement of the amount of

di enogest and . et hi pykesti-adil@s re egji«sﬁu@}éshlzghaﬂae%we% I;?Halgg in a
chromat ography Exanple 3,25 2 ng of dienogest and 0.02 ng o

et hi nyl estradi ol , wrpRtainer mixexr

10 - Convert mixture intc tablets (136 mg, oblong punch

4.0x10.0 mm, curvature 4.5 mm)
- Film 1: Coat tablets with suspension of substances
in water in a drum coater
- Film 2: Ccat film-coated tablets with suspension
15 of substances in water in a drum coater

Testing of the release profile

- Dissolution test of Ph. Eur., 4th editicn, main
volume 2002, 2.9.3, rotating bhasket apparatus,
50 rpm, dissolution medium 1000 ml of water
20 - Measurement of the amount of dienogest and
ethinylestradiol released by high pressure ligquid
chromatography

Example 3

25 2 mg of dienogesgt and 0.02 mg of ethinylestradiol, with
delayed release of 1 mg of dienogest and fast releasge
of 1 mg of dienogest and 0.02 mg of ethinylestradiol.

Description

The example describegs a film-coated tablet with matrix
30 core. The core of the film-coated tablet comprises 1 mg
of dienogest in a hydrophilic erosion matrix with the
basic ingredient Metoclose. The active ingredient
dienogest is released slowly from this matrix. To avoid
interactions between slow-release core and the active
35 ingredient-containing film, the core was coated with a
barrier layer before the active ingredient-containing
film was applied. The active ingredient-containing film
comprises 1.0 mg of dienogest and 0.02 mg of

ethinylestradiol plus iron oxide pigments as protection



del ayed rel ease of 1 ng of dienogest and fast release of 1 ng of dienogest
and 0.02 ng of ethinylestradiol. Description The exanple describes a
filmcoated tablet with matrix 30 core. The core of the fil mcoated tablet
conprises 1 ng of dienogest in a hydrophilic erosion matrix with the basic
i ngredi ent Metol ose. The active ingredieny _di enogest is released slowy
fromthis matrix. To avoid interactions between slowrel ease core and the
active 35 ingreédoeniighntaining film the core was coated with a barrier

| ayer before the active ingredient-containing filmwas applied. The active
ingredient-containing film conprises 1.0 ng of dienogest and 0.02 ng of

et hi nyl est r adi ©dmgpisisibnon oxi de pignents as protection 9 - fromlight.
Conposi tion e Filmcoating G anules Barrier Ia er Di enogest 1.000 ng
Qpadry AMB whi ) 7.000 ng Metolose 908%%3@65—57—%% ng consi sting of:
Lact ose 31. OOOGmLH@Isyw nyl al cohol - part Bamphehydnetre hydrol ysed Mize

starch 24. 000 i um di oxi de, P, ne ya |l egi (10%
in ethanol Xanthan g%%’?er phase Ac%lé\ide/d an gregg % Q%B{Bqt %se 21. 0%%6 %13
cont ai ni ng filYemdcsel SPEH140016. 2000thyoDi encgesstmDGF:ny  Magnesi um
stearate 1.300 5w FEhi nyl estradi g @@@%% ngpo&/%m;ﬁlalgogogw ng.-dal c 0.430

ny Tltanlumd|OX|de0280 ny lron oxi red O. mg Production 5 -
Granul es: Di ssSBIRREYIG¢r8one in et hanol and use th| s sol uti on"Y& YrEd at e

the other subsgaiesthhfch 24.000 mg Titanium dioxide
Povidone K25 2.000 mg Sova lecithin
{10% in ethanol Xanthan
Cuter phase Active ingredient-
Tablettose 21.000 mg containing film
Avicel PH 102 16.200 mg Dienogest 1.000 mg
Magnesium stearate 1.300 mg Ethinylestradicl 0.020 mg
Methocel 5 2.250 mg
Talc 0.430 mg
Titanium dioxide 0.280 mg
Iron oxide, red 0.020 mg
Production
5 - Granules: Dissolve povidone in ethanol and use

this solution to granulate the other substances in
a fluidized bed granulator
- Mix granules 1 and outer phase in a container
mixer
10 - Convert mixture into tablets (104 mg, oblong punch
4,.0x10.0 mm, curvature 4.5 mm)
- Barrier layer: Coat tablets with suspension of
substances in water in a drum coater
- Active ingredient-containing f£ilm: Coat film-
15 coated tablets with suspension of substances in
water in a drum coater

Testing of the release profile

- Dissolution test of Ph. FEur., 4th edition, main
volume 2002, 2.9.3, rotating basket apparatus,
20 50 rpm, dissolution medium 1000 ml of water

- Measurement of the amount o¢f dienogest and



a fluidized bed granulator - Mx granules 1 and outer phase in a contai ner
m xer 10 - Convert mxture into tablets (104 ng, oblong punch 4.0xl1 0.0 nm
curvature 4.5 nm - Barrier layer: Coat tablets with suspension of
substances in water in a drumcoater - Active ingredient-containing film
Coat film 15 coated tablets with suspensipn of substances in water in a
drum coater Testing of the release profile Dissolution test of Ph. Eur. 4th

edition, main vol L@@hﬂ@mes&&dﬁolr@teatehegdbagkeﬁzi@pp@&@ts@slre 201 Yid pm
di ssol uti on nedi um ter Measurenent of the anpbunt of di enogest
and 10 et hi nyl estr% %IFa %ﬁgjé%% by high pressure liquid chromatography
The filmcoated tablets of Exanples 2 and 3 differ in 5 the structure of

the film coat "fﬁge }L_@maﬁ la\eétgﬁ]l r%q;lee[q:rsa cgé TI ng 2f |AI{1& dgs%ol Aes ra idly

and quickly relféasest and “t He proportl on of the
di enogest @oseth&he statuetued | agér ithe Exéni;)ﬂne Zdatkewd se @hssolaesivapidly.

It ensures tha{n%p (ltmgnglégﬁ E]q%t abketis @fggﬁ@@é e % ectgdsfrom

light. The barri ayer suppresses [ nteractions ‘between

active ingredi@aicikbnt a¢¢11$1@5¢$l nrheand thencor et zadi off ssitses st e Stow y

than the active ohagt gh ept- EHQt awhageétl BbsBOt Bk lumieeated tAapl.ets, 15
have a matri x core consistin i c erosion matri Xx. "Thi s erosion

matrix slow y FetBases? t Hé@%@e r%}?e%%%v?ﬁrefﬁ@ﬁdéw t et dPBRYEESt ‘dete.

Figure 2 showsthbermeasysedeickeBserphaf bkespetn120 ;oM ct anded-shown.
The fil m coat ed. t.abl ets of both . exanpl es reFease about 30% of the

et hi nyl est r adi bt9%ose TRt hiR 45 SH n Gbolt 58FFBPEhe diBHIYISHose
within 45 m n.idberserboms ndeprepor tacniwf theredient-containing film

and the core and dissclves more slowly than the active
ingredient-containing film. Both film-coated tablets
15 have a matrix core consisting of a hydrophilic erosion
matrix. This erosion matrix slowly releases the slow-

release portion of the dienogest dose.

Figure 2 shows the measured release profiles of
20 Examples 2 and 3 shown. The film-coated tablets of both
examples release about 80% of the ethinylestradiol dose
within 45 min and about 50% of the dienogest dose
within 45 min. The zremaining proporticn of the
diencogest dose is released within 360 min in the film-
25 coated tablet from Example 2 and within 180 min in the

case of Example 3.

Example 4

In Example 4, the release of the slow-release
30 proportion of dienogest is controlled with a lipophilic

matrix.

Description

The example describes a tablet comprising 2 mg of
dienogest and 0.020 mg of ethinylestradiol with a
35 lipophilic release-slowing principle. 1 mg of dienogest
is incorporated intc a lipophilic matrix by spraying.
The fast-release proportion of dienogest and the

ethinylestradiol are admixed with this matrix.



di enogest dose is released within 360 min in the film25 coated tablet from
Exanple 2 and within 180 mn in the case of Exanple 3. Exanple 4 In Exanple
4, the release of the slowrelease 30 proportion of dienogest is controlled
with a lipophilic matrix. Description The exanple describes a tablet
conprising 2 ng of dienogest and 0.020- nMgi of ethinylestradiol with a 35

| i pophilic release-slowing principle. 1 ng of dienogest is incorporated
into a |ipophifémpemitisnby spraying. The fast-rel ease proportion of

di enogest and n S r W|th t hi-s trpix. - 11 -
Conposi tion D%ﬂ%n% Q%I Kilgt %Eﬁ%?%lgogﬁ?lgg}l?ﬁg 00 stdear yl al cohol
(in 9.00 ny e@%%lﬁbﬂs’ii%aébluﬂ%‘hl)m];a&%%se m)nohydrate 57. 598%/(?'@“9 Mai ze starch
10.00 ng D ensgestol: O0s8nucEbhinyl estradiol 0.02 ng Maltodextrin (20%
solution in water) 9.00 Na car boxymnet hyl starch 1. 00 Magnesi um
stearate 1.00 ¥F ‘?‘?%dﬁ%ﬁglﬁ)% dragfssol ve sl ow rel ease pri?ngyr & ih of di enogest
and 5 cetyl stiearyé atg£ekiel in ethanol at 50C - Spray diennpesd/cetyl stearyl
cohol solutio onto | act ose and mai ze starch in fluidi egﬁ)ed gr anul es,
and dry - AdmiX*®FTYtestradiol, 2nd half of the di enoée D dose dry -
Di ssol ve mal t celexityhestra@ier - Ganulate mxture in the dd uigli zed bed with

mal todextrin %géfééég&trin {20% solution in water) 9.00 mg
Na carboxymethylstarch 1.00 mg
Magnesium stearate 1.00 mg
Production

- Dissolve slow-release proportion of dienogest and
5 cetylstearyl alcohol in ethancl at 50°C
- Spray dienogest/cetylstearyl c¢ohol solution onto
lactose and maize starch in fluidized bed
granulegs, and dry
- Admix ethinylestradiocl, 2nd half of the dienogest
10 dose dry
- Dissclve maltodextrin in water
- Granulate mixture in the fluidized bed with
maltodextrin solution
- Admix Na carboxymethylstarch and magnesium
i5 stearate
- Tablet to give tablets of diameter 5.5 mm and mass

S0 mg

Example 5
20 In Example 5, the release of dienogest is controlled by
use of different particle sizes.

Description

The example describes a tablet in which dienogest 1is
employed with different particle fractions. Targeted
25 adjustment of the particle size takes place by

fracticonal crystallization.



-- Adm x Na car boxynet hyl starch and magnesium 15 stearate - Tablet to give
tablets of dianeter 5.5 mmand mass 90 ng Exanple 5 20 In Exanple 5, the
rel ease of dienogest is controlled by use of different particle sizes.
Description The exanple describes a tablet in which dienogest is enployed
with different particle fractions. Target®ed 25 adjustnent of the particle
size takes place by fractional crystallization. 12 - Conposition D enogest
(average partiCtepaszei@1667 ng 3 n) Dienogest (average particle size 0.667
ng 180 m Di Y r z 67 ng 27
Ethlnylestrad?%?gﬁé%Eé@ ?éégg?ggeﬁ%%%§%§%r2%2e47 18 ny %h??g starch 24.00
ny Nhltodextr$n#%20@6solutlon in water) 9.00 ng Magnesium stearate 0.80 ny
Producti on; Handate thecsabstancescyet i pal todextring Fegohition - Dry

t he granules -_Adm x_magnesi um stearate - Convert mxture into tablets
(diameter 5.5 Y wBh  nmass 80 ng) 10 Exanple 6 A chemi cal problemarises

when t he eth|nyi@@@gggtotavgg§§el§afgg@§@d315@e |ncreaseo|@6d|h@t|on of the
active |ngredé$8t |n t he pharnaceutical form speeds up its

Ethinylestradiol 0.02 mg
Lactoge monochydrate 47.18 myg

Maize starch 24.00 mg
Maltodextrin (20% solution in water) 9.00 mg
Magnesium stearate 0.80 mg
Production:

- Granulate the substances with maltodextrin

5 solution

- Dry the granules
- Admix magnesium stearate
- Convert mixture into tablets (diameter 5.5 mm with
mass 80 mg)
10
Example 6
A chemical problem arises when the ethinylestradiol
dose is reduced. The increase in dilution of the active
ingredient in the pharmaceutical form speeds up its
15 chemical decomposition during storage, possibly even
during production of the pharmaceutical form.
Surprisingly, ascorbic acid hags emerged as effective
stabilizer for ethinylestradiol. Example 6 shows the
efficacy of ascorbic acid as stabilizer in formulation

20 examples.

Description

The example describes the stabilizing effect of
agscorbic acid on ethinylestradiol by means of

25 formulation examples in a stress test.



15 chem cal deconposition during storage, possibly even during production
of the pharmaceutical form Surprisingly, ascorbic acid has energed as
effective stabilizer for ethinylestradiol. Exanple 6 shows the efficacy of
ascorbic acid as stabilizer in fornulation 20 exanples. Description The
exanpl e describes the stabilizing effect b -ascorbic acid on

et hi nyl estradi ol by neans of 25 fornul ation exanples in a stress test. - 13
- Conposition YerPapiteon 6.2 6.3 6.4 6.5 Ascorbic - 0.02 ng 0.20 ny - -
acid, in binder solution Ascorbic - - - 0.02 ng 0.20 ng acid, in mxture

O

D enogest 2. 00 1mg—2- 00 g2 00 g 200 Tg 2700 ng—Erhinyt=—07062 g 6-02 ny
0.02 ng 0.02 g Q. rragntest r adfel [Lact o§e247. 18 fg347.16 byl 46.98 Ap547. 16
ng 46.98 ny monohydrate Waize stanch 34. 00|y 24.00'mgy 24. 00 ng 24. 00 |ngy
24.00 ng Malfodextrin 6.(?0 ny 6.00 mg 6.00|ng 6.00 ny 6.00 my Magnesium
0.80 ng 0.80 n¥F¥.8G"ny 0./80 ny 0.$0 ng s e}arate Pquducti on |5 - Mx

| act ose, mai zeL,st@anch and |di enogest in a gtanul ator) spray vm"L:h a sol ution
of ethinylestradiol in ethanol, and dry - (Pranul ate{m xture with

mal t odextrin bEadElsol utlion_in water, drytand mix with magnesium 1

stearate - Taph&todpixture to give-tablets E)f mass 80|y .apdng | 0.20 mg

acid, in

mixture

Dienogest 2.00 mg 2.00 mg 2.00 mg 2.00 mg 2.00 mg
Ethinyl- 0.02 mg 0.02 mg 0.02 mg 0.02 mg 0.02 mg

estradiol

Lactose 47.18 mg | 47.16 mg| 46.98 mg | 47.16 mg| 46.98 mg

monohydrate

Maize starch | 24.00 mg| 24.00 mg | 24.00 mg| 24.00 mg| 24.00 mg

Malteodextrin £.00 mg 6.00 mg 6.00 mg 6.00 mg 6.00 mg

Magnesium 0.80 mg 0.80 mg 0.80 mg 0.80 mg 0.80 mg
stearate
Production
5 - Mix lactose, maize starch and dienogest in a
granulator, spray with a solution of

ethinylestradiol in ethanol, and dry
- Granulate mixture with maltodextrin binder
solution in water, dry and mix with magnesium
10 stearate
- Tablet mixture to give tablets of mass 80 mg and
diameter 5.5 mm

Test of the content in a stress test

The tablets are stored in an open vessel at 60°C and
15 80% relative humidity. After the storage time of
42 days has elapsed, the tablets are removed and
investigated. The ethinylestradiol content is measured

by HPLC and set in relation to the initial content.



di aneter 5.5 nm Test of the content in a stress test The tablets are stored
in an open vessel at 60C and 15 80% relative humdity. After the storage
time of 42 days has el apsed, the tablets are renoved and investigated. The
et hi nyl estradi ol content is measured by HPLC and set in relation to the
initial content. - 14 Varlant 6.1 6.2 6 1346—4 6. 5 Ascorblc - 0.02 ng 0.20
ng - - acid, jna-bindet sotutton—Ascorbi = 02026+ g—=actdy; in
m xture ContentVaz9an®o 90. 1% 9L P% 91. 6% 6 9% 614‘1 er 42 days Exanﬁl@ 7
Description |In.dhis exanple, the stabilization,qf.  ethinylestradiol 5 in the
active ingredient-containing |layer of fiFm coa ed tablets is descri be(h.
Conposition |Gl 102 rm Di enogest 0. 750 ([ng Metol pse 90SH 4000 7. 500 |ny
Lact ose nonohygdf,ais 45250 ng Muize starch 10. 000 pg Povi dgne K25 (1(P%i n
water) 2.000 ng Tabletitose 30.000 ng Avijcel PH 102 7.200 ng Magnesium
stearate 1.3005%p:BArdier layer| 6 ny Fudragit Rl RO D (as doating dr

matter) 3.500 Q@--Maer ogol 600Q P. 700 ng_ _ 0.02 mg 0.20 mg

acid, 1in

mixture

Content 79.1% 90.1% 91.9% 91.6% 96.5%
after 42

days

Example 7

Description

In this example, the stabilization of ethinylestradiocl
5 in the active ingredient-containing layer of film-

coated tablets is described.

Composition

Core 104 mg
Dienogest 0.750 mg
Metolose 90SH-4000 7.500 mg
Lactose moncohydrate 45.250 mg
Maize starch 10.000 mg
Povidone K25 (10% in water) 2.000 mg
Takblettose 30.000 mg
Avicel PH 102 7.200 mg
Magnesium stearate 1.300 mg
Barrier layer 6 mg
Eudragit RL 30 D (as coating dry matter) 3.500 mg
Macrogol 6000 0.700 mg
Talc 1.800 mg
Letive ingredient-containing film 3 mg
Dienogest 0.750 mg
Ethinylestradiol 0.015 mg
Ascorbic acid 0.200 mg
Methocel 5 1.6875 mg
Talc 0.2375 mg




Tal ¢ 1.800 ny
Et hi nyl estrad

Active ingredient-containing film3 ny
0.015 ng Ascorbic acid 0.200 ng Methocel

i ol

D enogest
5 1.

0.750 ny
6875 ny

Talc 0.2375 ng 15 Titaniumdioxide 0.210 ng Coloured layer 3 ng Methocel
5 1.500 ngy PEG 6000 0.300 ng Talc 0.300 ng Titanium dioxide 0.850 ny

lron oxide, r

ed 0.050 ng Production - Dilnogest,

o ol ar o
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Dienogest, Metolose 90SH-4000,

the core was adapted to the

lactose monohvydrate

and maize starch are granulated with the agueocus

povidone K25 and maltodextrin solution

Tablettose,
are admixed with the dry granules

The mixture is tabletted

in a drum coater

Example 8

Description

Avicel PH 102 and magnesium stearate

The tablets are coated with the appreopriate films

Five variants of film-coated tablets with a total dose
of 1.5 mg of dienogest and 0.015 mg of ethinylestradiol
are described. The <film-coated tablets consist of a
slow-release matrix core and a quickly dissolving film
coating and of a coloured layer. In two variants, a
barrier layer was additionally provided between core
and active ingredient-containing film.

In the five wvariants of the film-coated tablet, the
of cthe

varied in the range from 33% to 66%.

slow-release proportion dienogest dose was

The formualation cof

the core was adapted to the desired release profiles.



-- 16 -
D enogest

Conposition Variant 8.1 8.2 8.3 8.4 Core 104 ng 104
0.750 ng 0.500 my 1.000 ng O.750 ng Metol ose 90SH 4000 7.500 ng

ng 104 ng 104 ny

7.500 nmg 7.500 ng 9.000 ng Lactose 45.250 ng 39.500 ng 45.000 ng 29. 750 ny
nonohydrate Mai ze starch 10.000 ng 10.000 ng 10. 000 ng 24.000 ng Povidone

K25 (10% 2.000 ng - 2.000 ng 2.000 ny iwﬂ@%ﬁer) - 8.000 ng - - Maltodextrin
(25% 30. 000 ng 30. 000 ng 30.000 ng 21.000 ngy

in water) 7.200 ng 7.200 ny

7.200 ng 16. 200cmpesTabbettose 1.300 ng 1.300 ng 1.300 ng 1.300 ng Avicel
PH 102 Magnesiymistgarate Barrier layerg § ng 6 ny g 7| Eudraggts RL 30 D3,
ng 3.500 ng (jgs coating dry mat{er) 0- 700y 0-760 Ty NHLIUQUI 6660—1—800
my 1.800 ngy [T&kxe Active ingred enl 1@: 3 ng R04gex’i ng 166 i ngOfj hen
Di enogest 0. 750, 4H§§% <000 ng 0.5 1@0 g E@@l egtbgglﬁ% O{pygong%_
0.015 ng 0. 015 015 th1oce| 1. 3875 1. 8848 1. 687
my Talc 0.337I5€trﬁj0(9e299%HTﬁj9Q§) 3700- 5‘ﬁj3 (37} 3757%001% ani’urf 8i Bx{ dé -0.0210¢ ny
0.18650 ng 0.2302 Jgg 0.210 ny Cohound ayens3sow 3y Ms30h8 3 Mo Mebhage
5 1.500 ng 1.500 ng 1.500 ng 1.500 ng P :6000 0. 300! ng 0. 300 png 0. 300 ny
0.300 ny Tal [@O*FOGTAHS0. 300 my 0. 300 ny o 300 ng T|tani um di oxi de 0.850
mg 0.850 ng 0.:85Q:e18:0r880 Ny |[rom aud dg,| red. 0005 M 00060560ngy 20..050 #Y
0.050 mg 17 - Example 8,z Vadant 8,54, mg -| 2.000 mg| 2.000 mg

in water) - 8.000 mg - -

Maltodextrin (25% 30.000 mg 30.000 mg| 30.000 mg| 21.000 mg

in water) 7.200 mg 7.200 mg 7.200 mg| 16.200 mg

Tablettose 1.300 mg 1.300 mg 1.300 mg 1.300 mg

Avicel PH 102

Magnesium stearate

Barrier layer 6 mg & mg - ~

Eudragit RL 30 D 3.500 mg 3.500 mg

(as coating dry

matter) 0.700 mg 0.700 myg

Macrogeol €000 1.800 mg 1.800 mg

Talc

Active ingredient- 3 mg 3 mg 3 mg 3 mg

containing film

Dienogest 0.750 mg 1.000 mg 0.500 mg 0.750 mg

Ethinylestradiol 0.015 mg 0.015 mg 0.015 mg 0.015 mg

Methocel 5 1.6875 mg 1.4987 mg | 1.8848 mg| 1.6875 mg

Talc 0.3375 mg 0.2988 mg| 0.3700 mg| 0.3375 mg

Titanium dioxide 0.210 mg| 0.18650 mg | 0.2302 mg 0.210 mg

Coloured layer 3 mg 3 mg 3 mg 3 mg

Methocel 5 1.500 mg 1.500 mg 1.500 mg 1.500 mg

PEG 6000 0.300 mg 0.300 mg 0.300 mg 0.300 mg

Talc 0.300 mg C.300 mg 0.300 mg 0.300 mg

Titanium dioxide 0.850 mg 0.850 mg 0.850 mg 0.850 mg

Iron oxide, red 0.05C¢ mg 0.050 mg 0.050 mg 0.050 mg




Conmposition Variant 8.5 Core 104 ng D enogest 0.675 ng Metolose

90SH- 4000 9.000 ngy Lactose nonohydrate 42.925 ng Mize starch 15.000 ng
Povi done K25 (10%in water) Maltodextrin (25%in water) 6.000 ng Tablettose
8.500 ng Avicel PH 102 7.000 ng Magnesium stearate 0.900 ng Barrier |ayer
Eudragit RL 30 ID (as coating dry matter)7Macrogol 6000 Talc Active
ingredient-containing film D enogest 0.825 ng Ethinylestradiol 0.015 ng
Met hocel 5 4. 0BRamgleTal evBrB36tng.sTitani um di oxi de 0.264 nmg Col oured

Ti t ani um di ox-SSTB2B56-HE—i ron-oxi der—ted 0-053-mg—&-Pr oduct | on Di enogest
Met ol ose 90SH- 4&0{xnd act ose nonohydrate gnd nmi ze s&a’r ch are granul ated
wi th the aque us. . povi done K25 and mal todextrin qj tn!lm Tabl ett ose, Avi cel
PH 102 and nagﬁeﬁ#m—&t—e&F&t—e—]:B—&Fe—adﬂ*ed—m—Mh%ﬂry granul es

Dienogest 0.675 mg

Metolcose 90SH-4000 9.000 mg

Lactose monohydrate 42.925 mg

Maize starch 15.000 mg

Povidone K25 (10% in water)

Maltodextrin {25% in water) 6.000 mg

Tablettose 8.500 mg

Avicel PH 102 7.000 mg

Magnesium stearate 0.900 mg

Barrier layer -

Eudragit RL 30 D (as coating

dry matter)

Macrogol 6000

Talc

Active ingredient-contailning

film

Dienogest 0.825 mg

Ethinylestradiol 0.015 mg

Methocel 5 4.060 mg

Talc 0.836 mg

Titanium dioxide 0.264 mg

Coloured layer

Methocel 5 1.500 mg

PEG= Macrcgol 6000 0.300 mg

Talc 0.300 mg

Titanium dioxide 0.850 mg

Iron oxide, red 4L7 0.050 mg

5 Production

- Dienogest, Metolose 908H-4000, lactose monohydrate
and maize starch are granulated with the agueocus
povidone K25 and maltodextrin solution

- Tablettose, Avicel PH 102 and magnesium stearate



The m xture is tabletted The tablets are coated with the appropriate filns
in a drumcoater 5 Testing of the release profile Dissolution test of Ph.
Eur., 4th edition, main volune 2002, 2.9.3, rotating basket apparatus, 50
rpm dissolution medium 1000 m of water Measurenent of the amount of

di enogest and 10 ethinylestradi ol rel easd® by high pressure liquid

chromat ography Exanple 9 Variants of filmcoated tablets with a total dose
of 15 2.0 ng of didifoqeltixaill WL U153y BIY drmidesSstradi ol are descri bed,

produced and testedda ranad 09y 10 418 etatd ants in Exanple B. The
contraceptive efficacy of formul ations conprisin 20 di enogest and
et hi nyl estradiol cafhe-yehehst paEedRred r’l‘(ﬂé'z“t i’%?ﬁ i BABTOPHE2ERafpllESi n a

random zed open climiLalmgt usbatehhi s entail s various bi ochem cal and
function-testi i,nvestigations bein c%.ried out. To detect the

ovul ation-t nhi%ﬁﬁ@—éﬁ—gﬁl&%ﬁ&m radi ol , progesterone,

"spi nnbar kei t"- and ierguIng:- iagre tenvesif gahed.Ewol | | ¢kld madiladd Onmiadn

exam ned by neans f ul ound j nvest i i,on. Ln _additi HBG, CBG
total testoster one,vocilru%% ycztedrolaz?ies%'cglﬁgl’estrgggl ,l%ﬁDL, as%ﬁ%, 88&85?5“’%1 serum
are determ ned, and®lmod 30 grElssuie; tesdium rlditd) mpodyf weiigdt and bl eedi ng

behavi our are reconged,, \WQ 2006/ 9871¢( PCTLEP2006/ %@135&eﬁo%§st daizp 1.

Solid oral pharmaceutical ftformfor contraception, conprisin o
17a- cyanoh®t hyl - | 7-9-Hyatieefesdialy, nelgprend 3bgndidl eppgestye eqdaitdo or
less than 5 2.0 nmy @nthrkfasptdpnyl estradiol (ethinylestradiol) |ess than
0.030 ng, where the dienogest is released proportionately in at |east two
phases

Example 9

Variants of film-coated tablets with a total dose of
15 2.0 mg of dienogest and 0.015 mg of ethinylestradiol
are described, produced and tested in analogy to the

variants in Example B.

The contraceptive efficacy of formulations comprising
20 diencgest and ethinylestradiol can be demonstrated in
investigations, for example in a randomized open
clinical study. This entails various biochemical angd
function-testing investigations being carried cut. To
detect the ovulation-inhibiting effect, FSH, LH,
25 estradiol, progesterone, “spinnbarkeit” and ferning are
investigated. Follicle maturation 1is examined by means
of an ultrasound investigaticn. In addition, SHBG, CEBG,
tctal testosterone, triglycerides, cholestercl, HDL,
LDL, gluccose 1in serum are determined, and blood
30 pressure, heart rate, body weight and Dbleeding

behaviour are recorded.



and of these at |east one of the phases is released with a tine del ay
relative to the other 10 phase(s). 2. Pharmaceutical formaccording to
Qaiml with a proportion, intended for slow rel ease, of the total

di enogest content and a proportion, intended is for non-slow (rapid)

rel ease, of tHEOt2A%F/ 08 EHbgest content. 3. Phar mac ARH/FH2 G0/ HeLHH di ng
to either of Cains 1 and 2 with a propariion, intended for 20 slow

rel ease, of the total dienogest content and a proportion, intended for
non-sl ow (rapid) release, of the tot alClaigrogest content and a total

ethinyl estradipl conteng 95?”%0 e| e"‘x&’lc% O‘Afofrﬁa?b gro‘?'lt‘?aah%%lp

Phar maceut i cal™ f orm accor | ng al ne
phar naceuti cal for ReEpFesErds 10t @M%W%l&w%y&rwt\mﬂ :a9‘

proportion, intendetkAos-Show (818R88es0f tBEuLOt akodi @R0geslss30 G ent
and a coati ng V\nths%a (}groportl on,_ intended for non- sI ow (rapid) rel ease, of
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Lor non-sl ow (rapi deg€l eagan 350 503?%;;3;%&@& frag m @@éﬁbgelgg t o Ll ?I m
, conprising as actjve ingredient .co ation i enogest equal .to or less
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phar maceutical for mmiaprceSertthse@e fidum cosded dsdbl eif witte adialdeat core with
a proportion, |ntendfdagé) reI gase, o t he attail di ghoggst _ cont ent
and a filmcoating W aprop rtlon I%el He& non- s?owfral

rel ease, @P the tqlHEsaishogest content and a tot aI et hi nyl est r adi ol
content intended for non-slow (rapid) release.

2. Pharmaceutical form according to Claim 1 with a
propertion, intended for slow release, of the
total dienogest content and a proportion, intended

15 for non-slow (rapid) release, of the total

dienogest content.

3. Pharmaceutical form according to either  of
Claims 1 and 2 with a proporticn, intended for
20 gslow release, of the total dienocgest content and a
proportion, intended for non-slow (rapid) release,
cf the total dienogest content and a total
ethinylestradicl content intended for non-sliow
(rapid) release.
25
4. Pharmaceutical form according to either of Claims
1 and 3, where the pharmaceutical form represents
a tablet having a tablet core with a proportion,
intended for slow release, of the total dienogest
30 content and a c¢ocating with a proporticn, intended
for non-slow (rapid) release, o¢f the <total
diencgest content and a total ethinylestradiol

content intended for non-slow (rapid) release,

35 5. Pharmaceutical form according to Claim 4,
comprising as active ingredient combination
dienogest egqual to or less than 2.0 mg and

ethinylestradiol 1less than ©.030 mg, where the



10 6. Pharmaceutical formaccording to any of Clains 1 to 5, where the
active ingredient conbination conprises 1.5 ng to 2.0 ng of di enogest and
Q.015 ng to 0.020 ng of ethinylestradiol. 15 7. Pharmaceutical form
according to any of Clains 1 to 6, where at |east 10% preferably 30% of

di enogest are slowy dissolved out of thettablet core after nore than 30
mnutes as determned with the dissolution test with use of water at 37C as
20 di ssol ution mediRRFERCEOC Pt as % ri HEPEpEERLESE. Pharfiddeidaadd f orm

according to any Oftzﬂvﬁéﬂs Witho a? VIST & ascHrdi a0l d 4 s @dded-ason,
stabilizer of the ethin s%r ad| to the acti vg éﬂ%r edi ent- 25 cont ai ni ng
filmcoating. 9. Phja??r%l& % 8F F H’i dE&SdiSg ¢ P8 2 IMfEr L og $rt

proportion of ascordbgtasctd drsd 0.202 fiaml. Q%tlﬁgefﬁi‘albl Ya 0.83pdc 0525% 30
10. Pharmaceuti cal for C I‘ﬂl ng to a to 9, wher thr? nunber
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uni ts conprising noe@ﬁiﬁyfes£99éfgien&oh%egt 6inRended *or non-slow

(rapid)} release.

10 6. Pharmaceutical form according to any of Claims 1
to 5, where the active ingredient combination
comprises 1.5 mg to 2.0 mg of dienogest and
0.015 mg to C.020 mg of ethinylestradiol.

15 7. Pharmaceutical form according to any of Claims 1
to 6, where at least 10%, preferably 30% of
dienogest are slowly dissolved out of the tablet
core after more than 30 minutes as determined with
the dissolution test with use of water at 37°C as

20 dissolution medium and 50 rpm as stirring speed.

8. Pharmaceutical form according to any of Claims 1
to 7, where ascorbic acid is added as stabilizer
of the ethinylestradiol to the active ingredient-

25 containing film coating.

g. Pharmaceutical form according to Claim 8, where
the proportion of ascorbic acid is 0.02 to 1.0%,
preferably 0.025 to 0.25%.

30
10. Pharmaceutical form according to any of Claims 1
to 9, where the number of daily dose wunits
comprising the combination of dienogest and
ethinylestradiol is 21, 22, 23, 24 or 25, and the
35 number of daily dose units comprising no active

ingredient is 7, 6, 5, 4 or 3.



