WO 2005/ 102247 PCT/ EP2005/ 004022 Ml ti-phase contraceptive preparation
based on a natural estrogen Description 5 Technical Field The invention
relates to a nultiphase product for contraception based on a natural
oestrogen with a synthetic progestogen. 10 Conpared with the generic

convent i onayo0¥ybali@B24knhi biting products whi ch aveo@sodoapdee reliable
and safe on wide use for a long tinme, this multiphase product achieves a

greater conihaeepPphdser eldabitddept Over pheparbitiendursdéed ofod heacycl e,

i nproves the 15 cyclic bl eeding behaviour and m nimzes or elimnates side
effects sucﬁ35§r5¥eﬁ§FrP8ﬁﬂerness, headaches, depressive nmoods and |ibido
changes and the like. Prior Art 20 The patent |iterature discl oses

nmul ti phase products based on natyral qegt.rogens in conbination with
progest ogens. The patent EP O 770ﬂ§ﬁ§ﬁi?cﬁ5cribes a nmultiphase 25 product
for conty acE@pthomcahoBaéeldr st phase consists of 2 to 4 daily dose units,

and each dai d k C I as.active i Lent | usi v nat ur al
oestrogens.T#%e ggggﬁgi%ﬂasgg%gt?%e ﬁalt%phﬁ%%?géggégctpgégﬁgﬁstggﬁf 2
groups of dePnyrdesptiyant sbapel acB0 eonbibaradn eeskrogenstwbhe nat ural

oestrogen aggnghethgaﬁgogggtgéghbetic or natural progestogen. In this case,
the first group is fornmed by to 3 daily dose wunits and the second group

is formed by 17 to 13 daily dose units. A third phase consists of 2 to 4
dai |y dase 85mpairtd, andneacthdlai h¥ndese URidnweRMiAIME asowrelaveon-

inhibiting products which have proved to be reliable
and safe on wide use for a long time, this multiphase
product achieves a greater contraceptive reliability
over the entire duration of the cycle, improves the
15 cyclic bleeding behaviour and minimizes or eliminates
side effects such as breast tenderness, headaches,

depressive moods and libido changes and the like.

Prior Art ,
20 The patent Iliterature discloses multiphase products
based on natural oestrogens in combination with

progestogens.

The patent EP 0 770 388 Bl describes a multiphase
25 product for contraception whose first phase consists of
2 to 4 daily dose units, and each daily dose unit
contains as active ingredient exclusively natural
oestrogens. The second phase of the multiphase product
consists of 2 groups of daily dose units with a
30 combination of at least one natural oestrogen and at
least one synthetic or natural progestogen. In this
case, the first group is formed by 5 to 3 daily dose
units and the second group is formed by 17 to 13 daily
dose units. A third phase consists of 2 to 4 daily dose
35 units, and each daily dose wunit contains as active
ingredient exclusively natural oestrogens. The daily
dose unit of natural oestrogen remains constant within
the phases, but falls from phase 1 to phase 3. The

proportion of synthetic or natural progestogen in the



i ngredi ent exclusively natural oestrogens. The daily dose unit of natural
oestrogen remains constant within the phases, but falls fromphase 1 to
phase 3. The proportion of synthetic or natural progestogen in the 2-
second group of the second phase exceeds the proportion in the first group.
A final phase consists of 2 to 4 daily,dase units, and each daily dose unit
contains as active ingredient a pharnmaceutically acceptable 5 placebo. Use

exanpl e 5 'n&’é@é‘ﬁ@%@oﬁﬁ”@fn@hboﬁegf:nae%o%%@ @xce\é%isertq{ee Hddbai enQgest. In

this case, in the first phase 3 se units of ng of oestradiol 10
val erate, inR®hé §eé€ﬁ§ﬁﬂﬁ%%PprnAtm994%s? %?%uﬁonﬁls&& I3f dés&Unfts of 2
mg of oestraghdlyvabeeataipkys anl rgadt dﬁﬁmgﬁsée uAithecosgednst gioup of
this second hase 16.daily.dose units tradiol valerate plus
2 1 of i erBRaTS and RAERHASRR: r 4 Sphafb FE R R ddbe. (I HE g of
oestradi 6l valacelbe. are adm nistered. The | ast phase contains 3 daily dose
units of pharnmaceutically acceptable placebo. For information on
contraceptive reliability, the 20 progesterone serum concentration was
measur ed radi®e iexamRdlcoghPcalhdicates ma epmbioandgon @Ff ogesttarashieohas been

stated. The @ypiages aherof aichsgubal bieedhag (hseakiby ougb bipeding and

spotting) fell by 45 to 53% fromthe first intake cycle to the |ast intake
cycl e. 25Itph%s%dd3t|éﬁéﬂVy EREh tHEtES hePEonBr BEepOifve ce1Bathidd ty of

conbi natipon \Hipéiﬁ&ié dehi wase f seabhae prefdect 1 9f thet he cespogestip, of the
oest rogen aqg q{ pro estog%n

y ose units 2 mg of oestradiol valerate plus
1 mg of dienogest, in the second group of this second
phase 16 daily dose units of 2 mg of oestradiol
valerate plus 2 mg of dienogest and in the third phase
15 2 daily dose units of 1 mg of oestradiol valerate are
administered. The last phase contains 3 daily dose

units of pharmaceutically acceptable placebo.

For information on contraceptive reliability, the

20 progesterone serum concentration was measured radio-
immunologically. A limit of 4.0 ng/ml progesterone has
been stated. The average rate of irregular bleeding
(breakthrough bleeding and spotting) fell by 45 to 53%
from the first intake cycle to the last intake cycle.

25
It 1is additionally known that the contraceptive
reliability of combination products derives from the
effect of both components, of the oestrogen and of the
progestogen.

30
It 1is also known that the ovulation-inhibitory dose
requires 1.0 mg a day for dienogest - Dienogest:
Préklinik und Klinik eines neuen Gestagens, edited by
A.T. Teichmann, Walter de Gruyter Berlin/New York

35 (1995), p. 101) and 2.0-3.0 mg for drospirenone
(Rosenbaum P, Schmidt W, Helmerhorst F M et al.,
Inhibition of ovulation by a novel progestogen
(drospirenone) ..., Eur contracept. Reprod. Health Care
5: 16-24 (2000)).



30 It is also known that the ovul ation-inhibitory dose requires 1.0 ng a
day for dienogest - Dienogest: Praklinik and Klinik eines neuen Gestagens,
edited by A T. Teichmann, Walter de Guyter Berlin/New York 35 (1995), p.
101) and 2.0-3.0 ng for drospirenone (Rosenbaum P, Schm dt W Hel merhorst F
Met al., |Inhibition of ovul ation by-a3nevel progestogen

(drospirenone)..., Eur contracept. Reprod. Health Care 5. 16-24 (2000)). 3
Mor eover, TAUBERNemH. - DAUBRRTKUHL, -Bl. (Koht KHEépt ildon (KonthHeraeptemn edi t or s

Taubert, H R el 3lnonHE0r dg; [R-eMerYarlag Styttgar td Newvor kgeg)ogr%i)’ P

160) show that there 1's 'no connection what$oever between the rrence
of irregul arTipiensdi hordad IStwtsaadn/ Neohcertk at(L8A8) of B hel6Bst Sdg¥h, in

this case etdldiy| tHeesd r adi oho OkoRhetboRaArdhLtl SEvPF ogRsthRaan. dreel d of
the Invention 10 It is consequently_ an o?iect,of the invention to indicate
a conposPti GFFHEIRGGonE cohfF8ERpRT on N%Hn gHat Y oESTYen

whi ch, conpaigttesMtiradihgentr the e@Rtellgernal irovuhasi easkenithiitiyilg

conposi tions_bhased, .0 nat ural_,oest rqgens,_ achi eves a qgreater contraceptive
15 reliamIiQ%g%ﬁﬁgléyna%ﬁn?¢:§QﬁnQﬁé%%Fé}aﬁPR??%ﬁﬁ%gg nproves the cyclic

bl eedi ng behaviour, and controls side effects such as breast tenderness,

headaches, #yaakpgﬁ%ég?%?ﬁﬁygﬁyg%di bi do changes and the like. This object

i's achieved accor e 1nvention by a 20 nul ti phase product for
contracépti gt \ilfosedhiseguepiidge aconsibgtestof of dghley dowengdions d¢fo 3 ng of

the natural j RES1Q0eN Q88K Pbn VALET AbPmoAa $CEBAEXRRAEE 1 6ANSSley
on a natural oestrogen which, compared with the generic
conventional ovulation-inhibiting compositions based on
natural oestrogens, achieves a greater contraceptive
15 reliability over the entire duration of the cycle,
improves the cyclic bleeding behaviour, and controls
side effects such as breast tenderness, headaches,
depressive moods and libido changes and the like. This
object 1is achieved according to the invention by a
20 multiphase product for contraception, whose first phase
consists of 2 daily dose units of 3 mg of the natural
oestrogen oestradiol valerate. A second phase consists
of 2 groups of daily dose units, where a the first
group contains 5 daily dose units of a combination of
25 2 mg of ocestradiol valerate and at least twice or three
times the ovulation-inhibitory dose of a synthetic
progestogen. The second group of the second phase
consists of 17 daily dose units of a combination of
2 mg of oestradiol valerate and at least three times or
30 four times the ovulation inhibitory does of a synthetic
progestogen. A third phase contains 2 daily dose units
with 1 mg of oestradiol valerate and a further phase 2
daily dose units of pharmaceutically acceptable
placebo.
35
As synthetic progestational active ingredient, use may
advantageously be made of dienogest, drospirenone or a
progestogen at at 1least twice its known ovulation-

inhibitory dose.



of 2 groups of daily dose units, where a the first group contains 5 daily
dose units of a conbination of 25 2 ng of oestradiol valerate and at | east
twice or three times the ovulation-inhibitory dose of a synthetic

progest ogen. The second group of the second phase consists of 17 daily dose
units of a conmbination of 2 ng of oestpadiol valerate and at |east three
times or 30 four tinmes the ovulation inhibitory does of a synthetic

progest ogen.Tr t hiuldiphase GRS 2cddirkdd nd0Seo UkiHeS iMrént 1oAY 10
oestradi ol valerate and a furtqu phgse 2 daily dose units of

phar maceut i RISt bl B HRAERbot 085 REAdy neRBERE S5FEGeSat i Gt active
i ngredi ent, irseraveyiedvantgegemtsdnalbe nadd wafindy enageisial dr aaitganone or a
progest ogen At at least tuiee dts known ovularion, i nhibitony 4ase,, 4 The
mul ti phase prodﬁé% acdbrélng Fb the i Avention 1% parti cularTy sui'table for
oral adnbni streatdlmn duncelivebleyag nddsagarfammes al , i ncl udi ng t opi cal,
rectal, intranasal, intrabuccal or sublingual admnistrations 5 are also
concei vabl e as dosage fornms. The nultiphase product is produced with the
convent i onalThsol | dmglrtm}qaﬁeti caP¥o@ust or ##| uepredumad t hwiskci pitdt s

convent i onaldghwsfd ddy phasiagewd cal 03t eghpology APPEOPLERLS T9fg the
desired node of admnistration with a suitable dosage in a known _manner

Tabl ets, filfi%o&XEdPigBI6t SCOBUGRFIEBALEY tADP@t silbr PhesTREEH LG i n
capsul esoar edqutefaral}t y uppdoberaeeal f@dm mingl r age8Ared mode of

administration with a suitable dosage in a known

manner.

Tablets, film-coated tablets, sugar-coated tablets or
15 hard gelatin capsules are preferably used for oral

administration.

Exemplary Embodiments

The invention is to be demonstrated by some examples of
20 use. In this connection, in particular the

contraceptive reliability, the cyclic bleeding

behaviour of the woman, and the tolerability of the

administration regimen is demonstrated.

25 Contraceptive reliability
The contraceptive reliability was demonstrated in
principle by determining the Hoogland score which uses
the follicle size, the cestradiol level and
progesterone values. In the present case, the .

30 progesterone serum concentration was measured radio-
immunologically on selected days of the cycle, and the
number of ovulations (Hoogland score 6) and of
luteinized, non-ruptured follicles (Hoogland score 5)
was determined.

35
Cycle stability
The cycle stability was assessed on the basis of a
bleeding pattern recorded for each cycle. 0Of particular

interest 1in this connection was the occurrence of



Exenpl ary Enbodi ments The invention is to be denonstrated by sonme exanpl es
of 20 use. In this connection, in particular the contraceptive
reliability, the cyclic bleeding behaviour of the woman, and the
tolerability of the admnistration reginmen is denonstrated. 25
Contraceptive reliability The contraceptive reliability was denmonstrated in
principle by determ ning the Hoogl and score which uses the follicle size,

the oestradi phrd QYRdr apHeci AgeItpbOREnYALYE Hrak tii® e IeeFass) . t he 30
progest erone_serum.concentrati on was neasured radi o- | m*run%:a@gl cal | on
gl

d rad
sel ected dayS'of ™PRE &fcl%SC HeWafufaR T VARt | DRS score 6)
and of | ut edriea zeskd deedripdtdesli §ol | i cl es (Hoogl and score 5) was
determ ned. 35 Cycle stability The cycle stability was assessed on the basis
of a bleeding pattern recorded for each cycle. O particular interest in
t hi s conhectTaokenatsititey occurrence of 5 irregular bleeding (spotting or

br eakt hr oug eey T f r di . andar dj. zed. . The data
were anal yts]relgé dtgg%:(?]lg%) f%£?§mgngleg;t§b%?Ioﬁ ;@ﬁgg?%ﬁgr g%i Icgil‘ﬁD %V\%:slh?eest ed on
the basis offeribjras i vachf ceti Migndagditesis Hepdashéve depréssi \nraasids,

breast  t endaliifshedast e 12! SpbBRUSCHUANEL s £ ARYPMDedtifhd 1 DI do
changes. 10 Use Exaqyle
and libido changes.
10

Use Example 1
The following regimen was used:

15 days 1 to 2 3 mg of oestradiol valerate/d
days 3 to 7 2 mg of oestradiol valerate/d + 2 mg of
dienogest/d
days 8 to 24 2 mg of oestradiol valerate/d + 3 mg of
dienogest/d
20 days 25 to 26 1 mg of oestradiol valerate/d
days 27 to 28 placebo

The study was carried out on 93 female subjects 18 to
35 vyears old. The duration of intake amounted to
25 3 cycles in each case, with only cycles 2 and 3 being

observed.

In the 2nd cycle (primary target variable), 3 of 93
women (3.23%) ovulated, and 2 of 92 women in the 3rd

30 cycle.

It was thus possible to record reliable inhibition of
ovulation in 96.77% on use of the administration
regimen according to the invention.

35
At the same time, good tolerability is found on intake
of the administration regimen according to the

invention.
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days 25 to 26 1 mg of ocestradiol valerate/d
days 27 to 28 placebo

The study was carried out on 93 female subjects 18 to
35 vyears old. The duration of intake amounted to
3 cycles in each case, with only cycles 2 and 3 being

observed.

In the 2nd cycle (primary target wvariable), 2 of 93
women (2.15%) ovulated, and 2 of 92 women in the 3rd

cycle.

It was thus possible to record reliable inhibition of
ovulation 1in 97.85% on use of the administration

regimen according to the invention.

At the same time, good tolerability is found on intake
of the administration regimen according to the

invention.

It is possible with the two use examples to record an
adequate inhibition of ovulation of respectively 97.85%
and 96.77%. Very recent investigations with
conventional ovulation inhibitors by Pierson R A
et al., “Ortho Evra/Evra versus oral contraceptives:
follicular development...”, Fertil. Steril. 80(1),
pp. 34-42 (2003) demonstrate ovulation in a certain
percentage even with products which have proved to be
reliable and safe on wide use for a long time. In the
second treatment cycle it was possible to observe
ovulations ~ for example with a three-phase

levonorgestrel-containing oral contraceptive in 14% (3



The study was carried out on 93 femal e subjects 18 to 35 years old. The
duration of intake anobunted to 3 cycles in each case, with only cycles 2
and 3 being observed. 15 In the 2nd cycle (primary target variable), 2 of
93 wonen (2.15% ovulated, and 2 of 92 wonen in the 3rd cycle. 20 It was
thus possible to record reliable inhihition of ovulation in 97.85% on use
of the adm nistration reginen according to the invention. At the sane tineg,

good tol erahbfityzys fipinyd %n Inﬁsrﬁl@qqaglfz: ofléxk&q@d%@g}ilsetlraédmmﬂhgen

according to the i nventi on. |s OSSIb| e two use exanples to
record an a%l’é‘%]hatcé’ritrﬁﬁ‘iﬁffqlo‘fﬁ of 50v6’| at ?éﬁ o?nfies‘fﬂéE]Pl Vel VPS94 C 30 and
96.77% Ver ymﬁg@@hrh@&/@%@g@éi@fh@%félceamenhbepahvevuhamem imhdbi tors by
Pierson R A "Ot Evral Evr ers oral contracepti.ves:

Fol 1ol o bt optsRe. vatugiy Brp G eyl Fpote LRGSR, BUES tons
denonstrate pmmdwmt@nacnoad¢agtamn 32e peénventage, euﬂn mhah pr ddigttesr whi ch
have proved fo, aemi 'a*%' ¢ and %qtlfp%lc%%dwxg £ 4S8 Helle Fbﬁggréh%lél@ the
second treatnen cyc it Was poss to observe ovu ons for éexanpl e
with a threeRiptmasen ¢tevdhorgestrel -containing oral contraceptive in 14% (3 7
of 22), with a nonophasic | evonorgestrel-containing oral contraceptive (6
of 25) and with a triphasic norgestinmate-containing oral contraceptive in

16% (4 of 25). These values are distinctly above those for the 5 products
according to the invention, so that a higher




reliability can be expected with these conpared with Pierson et al. WO
2005/ 102247 - 8 - PCT/ EP2005/004022 dCainms 1. Miltiphase product for
contraception based on a natural oestrogen with a synthetic progestogen 5
characterized in that the first phase consists of 2 daily dose units of 3 ng

of the natungd > ARSI{PHR Yy oestradiol valgerate, a sgeppgpPhHesLofLHSHSts of 2
groups of daily dose wunits, where the first group 1s fornmed by 5 daily 10

dose units of a conbination of 2 ng d1pestradiol valerate and at | east
twice or three tines the ovulation-inhibitory dose of a synthetic

progest ogen and the second group is fornmed by 17 daily dose 15 units of a
combi nati on 10f 2 Ml tofpreesd r adoaluctvar6f alriihcdiptieast bhege ¢hnes or four

times the ovulatiagn inhibitory dose of .a synthetic_.progestogen, a third
phase consists of® Lﬁiﬂr}l y ocfoggéngﬁri sYith 20 Si’%eé_flcoeg’trro%ﬁ% C9Fdt er at e,
and a fubther phatemortssizedfi? el ldosEivatt phaafe phanshasest ical | y

accept abl e pl acehp. ULt se_pr.oduct_accprding to im.1,
characterized inbztoha ajt% s@ﬁ?%et Pgll%rgoge% at(:\:’lpo I C”Edct g\}lg irrllgjgartéldslzagnt is
di enogest, drospigesiomgerr cestpragliest ogelremteat | east twice its known

ovul ati on- inhimé(%éb5ﬁﬁephase consists of 2 groups of daily dose
units, where the first group is formed by 5 daily
10 dose units of a combination of 2 mg of oestradiol
valerate and at least twice or three times the
ovulation-inhibitory dose of a synthetic
progestogen
and the second group is formed by 17 daily dose
15 units of a combination of 2 mg of oestradiol
valerate and at least three times or four times
the ovulation inhibitory dose of a synthetic
progestogen,
a third phase consists of 2 daily dose units with
20 1 mg of oestradiol valerate,
and a further phase consists of 2 daily dose units

of pharmaceutically acceptable placebo.

2. Multiphase product according to Claim 1,

25 characterized in that the synthetic progestational
active ingredient is dienogest, drospirenone or a
progestogen at at least twice its known ovulation-

inhibitory dose.





