Mul ti - phase contraceptive preparati on 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 conventional ovulation- inhibiting
products which have proved to be reliable and safe on wide use for a |ong
time, this nultiphase product achieves a greater contraceptive reliability
over the entMulgdidiplstseon obntiheceptive | Prepasatien 15beygeld ¢ bheed ng

behavi our a UM ZRS Llimnates side effects such as breast
t ender ness, q%é%lgtagc%es, o%(raepr essive noods and |ibido changes and the |ike.

Prior Art 20 The patent literature discloses nultiphase products based on
natural oestrogens in conbination peLhriBEPgast ogens. The patent EP 0 770
388 Bl describes a nultiphase 25 product for contraception whose first
phase cofsi fteshgrical tRieldiai |y dose units, and each daily dose unit

contains as 1ad | Ue i efe 1t dISitee] Y Nafllitdlph RSt FRGRARE Thessecond
phase of the multiphase, product consists of 2 groups of daily dose units
with a 30 cSBIHIRGHT AN atPdsest VBhe hatH AT destISFErIH Hith edst one
synt hetic org HEwlc Praesdtagash. In this case, the first group is formed
by 5to 3 daiylriiédose I%lrmits and the second group is fornmed by 17 to 13 daily
dose units. A third phase consists of 2 to 4 daily dose

10 Compared with the generic conventional ovulation-

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 literature 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



35 units, and each daily dose unit contains as active ingredient

excl'usi vely natural oestrogens. The daily dose unit of natural oestrogen
remai ns 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 #in2the first group. A final phase
consists of 2 to 4 daily dose units, and each daily dose unit contains as
active ingr faand g nek ctite carryndcpbpegbkEcesds| &b Praprted@impl e 5

i ndi cates a jgpmbhBatri; QR +0fgea8t r afli dinMal @rade wohBidignegess. tlh 4 his
case, in the first_  phase daily dose unlts of 3 ng of oestradlol 10

val erate, irfa %ﬁysﬂﬁﬁﬁduBHEEe aPﬁ RN 93t L grdepe HnlﬂaFP@-&&§§lﬁﬁts of 2
my of oestra@w@ve/al eldeedléest 1 HY obhdireneeestcalnyt he seaahigioup of
this sec phasDe 16 daily dose units of 2 ng of oestradiol valerate plus
2 mg of |e @And in the third phase 15 2 daily dose units of 1 ng of
oest radi ol valerate are adnlnlstered The | ast phase contains 3 daily dose

units of ph naceutlc acce Iable pl_acebo, .For .infor t|o
contraceptla‘%3 eﬁﬁgmﬂlt £ 6%5F8W8ﬁ8a§é98nﬁ% nce %‘ﬁq%ﬁﬁmas
measured r ackraolezratrmnwlmgj c@idaxyogé\stl mIn othdsO eeder] pmogekéerfnesthas been

stated. The q,\ll/e%eage ra&gég& '][do%%u' al, béseedé)f\g 3(Q ea%tfhr o%xba{?ee&t ng and

spotting) f et om t he i st |ntake cycle to i nt ake
cycle. 28 Itvalseza&im,tl onaldhe kseenndhgthases comt theepiimst group, 4

daily dose units of 2 mg of oestradiol valerate plus

1 mg of dienogest, in the second group of this second

) phase 16 daily dose wunits 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 1s 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 is also known that the ovulation-inhibitory dose
requires 1.0 mg a day for dienogest - Dienogest:
Pradklinik 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)).



reliability of conbination products derives fromthe effect of both
conponents, of the oestrogen and of the progestogen. 30 It is also known
that the ovulation-inhibitory dose requires 1.0 ng a day for dienogest -
Di enogest: Praklinik and Klinik eines neuen Gestagens, edited by A T.
Tei chmann, Walter de Gruyter Berlin/NewdYork 35 (1995), p. 101) and 2.0-3.0
mg for drospirenone (Rosenbaum P, Schm dt W Helnerhorst F Met al.,
| nhi bition dforeavesti oBAEBERTRoVE -Pr ogexst o§EBHL, ( df os pikoarteireert LiorEyr
contracept. Bepred et h €aigora: #8uBér(2000))p. 3 Mrgover ge ERT,
H -D. and KUHL, H._%gontrazeptlon m t Hornonen, editors Taubert, H -D. et
al ., Georg THisdife VRFiag SCWHCGRTT/NEN YEPRK (1885P) /p.P166%05hdHOY hat
there is no wgpnNeghese Waat SAEVEEoRCEVELSN I NehHr OEEHEF enser viden I reggall ar
bl eedi ng_and | ow serum ¢ ncentratifns of the.oestroagn, jn this case

= Fi

et hi nyl - 20e AGHHESr 8F t et Pkl aP 55y ogé Y of°SFHE"
| nventi on 1@drcdrsreaniseguent | yhan celjtetigenf, tire thventier texhimgicate a

conposition for_ _hor.monal contraceptign based on a natural oestrogen which,
conpar ed wi (5 IH& rit égnﬁhﬁHRQ#ﬁﬂcéﬁhﬁeﬁ??ﬁﬁ??ﬁﬁ?ﬁting conposi ti ons
based on natural oestrogens, achieves a greater contraceptive 15

reliability poverst i {on of the cycle, inproves the cyclic
Fielq éﬂg Trfy A
an rol’s

bl eedi ng behaviour, cont side effects such as breast tenderness,
headach&8, It is consequently an object of the invention to

indicate a composition for hormonal contraception based
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 is 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 oestradiol 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
30

35



depressive noods and |ibido changes and the like. This object is achieved
aecording to the invention by a 20 nul ti phase product for contraception,
whose first phase consists of 2 daily dose units of 3 ng of the natural
oestrogen oestradi ol valerate. A second phase consists of 2 groups of daily
dose units, where a the first group contains 53daily dose units of a

conbi nation of 25 2 ng of oestradiol valerate and at |east tw ce or three

ti mes the ovultat ilemsitnhicbieer ytinee ofr a fopat hetnes pEbYes? Byt he second

group of the secn _i@l%@e dds@NYSiS Hfnthetddl I yp tyydrs, af #heabi nation
of 2 ng of oestradiol valerate and 30 35 3a aj |east thrfgailqgi or four
n.

times the ovuth@sieo- GRNPFAISESt | Ay A84&Yof 935y nthktT ¢ ‘brodes third
phase conpri sesstZa48id1y vdoseausits W &fd langfuaftheaegihraadi otonpt esas e, and a

further phase copprises 5 2 daily dose uni eutLcall yppcceptabl e
placebo.:% i% égsﬁﬁiaégﬁﬁ%lﬁuﬁg§§iﬁﬁe %@agﬁﬁﬁ%§gg§£g§%thet§§$
progest ati onagllaactkose i ngredi ent di enogest, drospirenone or a progestogen

Wi th at |eastrd wige JdvntQdBown odativap-ifhi binbipg desesyhthesial so
possible to enploy as progestational active ingredjents aubstagcgs of the
19- nor t est ostRFGIRS triiarl ves SGEHYEs | evBAGFGESErel , gBiTBYRne:”

nor gest i mat e, desngesiorel omnd pepetbhtsgen onethandti tieader i watdevestsuch as 15

norethistﬁ§(Nf%é¥§ﬂé¥u éyy%ﬂl %%E%E%E%&OBSSSPaPEhﬁéealso possible to
employ as progestational active ingredients substances
of the 19-nortestosterone derivatives such as
levonorgestrel, gestodene, norgestimate, desogestrel
and norethisterone and its derivatives such as

15 norethisterone acetate and norethisterone enanthate,
and substances of the C-2l-progestogens such as
chlormadinone acetate, cyproterone acetate and
medroxyprogesterone acetate.

The multiphase product according to the invention is

20 particularly suitable for oral administration, but
intravaginal, parenteral, including topical, rectal,
intranasal, intrabuccal or sublingual administrations
are also conceivable as dosage forms.

The multiphase product is produced with the

25 conventional solid or liquid carriers or diluents and
the excipients conventionally used in pharmaceutical
technology appropriate for the desired mode of
administration with a suitable dosage in a known
manner.

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

Exemplary embodiments
The invention is to be demonstrated by some examples of

35 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.



and substances of the C 21-progestogens such as chl ornmadi none acet at e,
cyproterone acetate and nedroxyprogesterone acetate. The nultiphase product
according to the invention is 20 particularly suitable for oral

adm ni stration, but intravaginal, parenteral, including topical, rectal,
intranasal, intrabuccal or sublingual -afinfnistrations are also conceivable
as dosage forns. The nultiphase product is produced with the 25
conventional solid or liquid carriers or diluents and the excipients
conventional ly used in pharnmaceutical technol ogy appropriate for the
desired node of admnistration with a suitable dosage in a known manner.
30 Tablets, filmcoated tablets, sugar-coated tablets or hard gelatin
capsul es are preferably used for oral adm nistration. Exenplary enbodi nents
The invegtion is to be denonstrated by sone exanples of 35 use. In this
connection, in particular the contraceptive reliability, the cyclic

bl eedi ng behavi our of the woman, and the tolerability of the

adm nistration reginen is denonstrated. - 4 - 5 10 15 20 25 Contraceptive
reliability The contraceptive reliability was denonstrated in

10

15

20

25 Contraceptive reliability
The contraceptive reliability was demonstrated in
principle by determining the Hoogland score which uses
the follicle size, the oestradiol 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. Of particular

interest in this connection was the occurrence of



principle by determ ning the Hoogl and score which uses the follicle size,
the oestradiol |level and progesterone values. In the present case, the 30
"progesterone serum concentration was neasured radi o- i nmunol ogically on

sel ected days of the cycle, and the nunber of ovul ati ons (Hoogl and score 6)
and of luteinized, non-ruptured follircbPes (Hoogland score 5) was

determ ned. 35 Cycle stability The cycle stability was assessed on the basis
of a bl eedilfF SBtider PierdieRd (FBPLRARE eycheecabthgarghe Rligeditdlerest in

thi s connectiren wedet b€ OeLdbr®NES® WhsS stiamdedidiadedl eeldé ndatspatdtrdg or

br eakt hr ough bl _eedi g%% The node of recordi ng was standardi zed. The data
were analy %ﬁﬁﬁéi SSEtRET S 1 erability The tolerability was tested on
the basis of subjective feelings such as headaches, depressive noods,

br east ender. . ric upsets (nausea/vomtin(g), oedemas and |ibido
changes.Eloq%gggéégﬁ%ﬁg;l The follow ng regi nen was used: 15 days 1 to 2 3

ng of oestradieoltakdealat bidy dags 3etsted Dmythd baesisadifolswalertated d + 2 ng
of dienogest/d qays 8ub8 242 ML i8St Lol Xaler ahshds ) L &

di enogest/d
tenderness, gastric upsets (nausea/vomiting), oedemas
and libido changes.
10

Use Example 1
) The following regimen was used:

15 days 1 to 2 3 mg of ocestradiol 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 years 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 wvariable), 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 1in 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.



20 days 25 to 26 1 ng of oestradiol

study was carried out on 93 femal e subjects 18 to 35 years old. The
i ntake amobunted to 25 3 cycles in each case, with only cycles 2

dur ati on of
and 3 being

possible to

adni ni st rat {US% EEH Ziccording to the invention. 35 At the sane tine,

observed. In the 2nd cycle (primary target variable), 3 of 93
wonen (3.23% ovulated, and 2 of 92 wonen-in the 3rd 30 cycle. It was thus

val erate/d days 27 to 28 placebo The

record reliable inhibition of ovulation in 96.77% on use of the

good tolerability is found on intake of the adm nistration reginen

according t
oestradi ol
di enogest/d

di enogest/d days 25 to 26 1,.ng O estradiol valerate/d days 27 to 28
%ﬁgkgé%éh %WI93 femal e subjects 18 to 35 years

pl acebo 10 The study was carri e
ol d. The durdatyison 8oftd R4ke an@unfedestradlipicleslernteath cagemoniath only

Vot atold ddys 5 T OF ST G Gos P A VAl er atel d + 3 my of

ddgyss 8 tt 247 2 ynof obesesadiadiolalealged e Ad 4+n§ ofy of

cycles 2 and 3 being ObseQﬁﬁgmgest/d
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15
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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 years 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 variable), 2 of 293
women (2.15%) ovulated, and 2 of 92 women in the 3rd

cycle.

It was thus possible to record reliable inhibition of
ovulation in 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

5



15 In the 2nd cycle (primary target variable), 2 of 93 wonen (2.15%

ovul ated, and 2 of 92 wonen in the 3rd <cycle. 20 It was thus possible to
record reliable inhibition of ovulation in 97.85% on use of the

adm nistration reginmen according to the invention. At the sane tine, good
tolerability is found on intake 25 of Yhe administration regimen according
to the invention. It is possible with the two use exanples to record an
adequat e i nfithi t320n ofWidful & | swrePhesdsectievenPrIEg8mRl FPHRL 9T 7% Very

recent invesjdgat icong réeiddpraarvenisi opal oxyl afh@n +dw bid orns-iphdEeEson R A
et al., "Otho Evra/Evra versus oral cqptrace tives. foIIichaé

devel oprent Rordestdmatie-agngining qyal antracaptivgodf défonst rate

ovul ation i 5 cerhasa 3@mlnsyLeatrageliememanliyh pbotdctthode clioraviehgroved to
be religble an %%{e on w.de use faqr a.Iongttine. In the se onqhtreatnent
cycl e it waP B i e 0°bBLEBREVEC I at PERECESR exBShpt 80 fh 9T Re- phase
| evonor gest red1-icinitlai it ngaar dbe cerpracedt i weth n thé¥%e( 3cdmpated2)wintiih a
nnnophasiclﬁ?gggg eﬁ%;q!-containing oral contraceptive (6 of 25) and with
a triphasic “norgestd %elcontaining oral contraceptive in 16% (4 of 25).
These val ues are distinctly above those for the 5 products according to the
i nvention, so that a higher reliability can be expected with these conpared
with Pierson et al.



} -8- Cdains 1. Multiphase preparation for contraception based on a natural
estrogen with a synthetic progestogen, 5 characterized in that the first
phase consists of 2 daily dose units of 3 ng of the natural estrogen
estradi ol valerate, a second phase conS|sts 2 groups of daily dose wunits,
10 where the first group is formed by~58daily dose wunits of a conbination
of 2 ng estradiol valerate and 2 ng di enogest, and the second group is
formed by 17 daily dose wunits of a Cd@émsat i on of 2 ng of estradiol 15

val erate and 3 ny di enogest or drospirenon, a third phase consists of 2

dai |y dose gglts Wit ng estradi ol valerate, and a further phase consists

of 2 daily dose m%%ﬁipqﬁs%iEﬁ%?ﬁﬁi%%??cgpr9ﬂﬂﬁﬁﬁ§ﬂﬂ%§%ﬂa@@ﬁ d 985 2.
Ml ti phase produet raé;t:@fﬁll n@sttcrdaeau nvith @haémﬁ@étzedplr@gbmfogfeﬂe
synt het i progest tlon ve | i.ent i enogest, drospirenone or a
progest ogen at at° %&%ﬁ qﬂﬁ% Hquﬁ%ﬁé$qﬁuFéFF nP %rﬁ?%?%%f@ dose
2 daily dose units of 3 mg of the natural
estrogen estradiol valerate,
a second phase consists 2 groups of daily dose
units,

10 where the first group is formed by 5 daily dose
units of a combination of 2 mg estradiol valerate
and 2 mg dienogest,
and the second group is formed by 17 daily dose
units of a combination of 2 mg of estradiol

15 valerate and 3 mg dienogest or drospirenon,

a third phase consists of 2 daily dose units with
1 mg estradiol valerate,

and a further phase consists of 2 daily dose units
of a pharmaceutically acceptable placebo.

20

2. Multiphase product according to Claim 1,
characterized in that the synthetic progestational
active ingredient 1is dienogest, drospirenone or a
progestogen at at least twice its known ovulation-

25 inhibitory dose.



