1 TITLE QUADRAPHASI C CONTI NUOUS GRADUATED ESTROGEN
CONTRACEPTI VE BACKGROUND OF THE | NVENTION Field of the
invention [00011 This invention is directed to a method
of contraception that provides for the reduced |evel

of estrogen in the initial ind final phase of a

guadr aphasi ¢ estrogeni c/ progest ogeni ¢ contraceptive
regi men without conpronising contraceptive efficacy or
cycle control. The invention is also directed to a
guadr aphasic contraceptive kit that may be used to
practice the nethod of the invention. Related
Background Art [0002] Contraceptive conpositions ,
cont ai ni ng both estrogeni ¢ and progestogeni ¢ conpounds
are well known. The progestogenic conponent of the
conposition is primarily responsible for the
contraceptive efficacy of the conposition, while the
estrogeni ¢ conponent is enployed to reduce undesired
side effects, such as breakthrough bl eeding or
spotting. 2 [0004] The earliest of these
estrogeni c/ progest ogeni ¢ contraceptive conpositions
contained a relatively high | evel of estrogenic
conmponent. A constant goal, however, has been to
reduce the estrogeni c potency of such conpositions

wi t hout reducing contracepti W&l&f fi cacy and i ncreasing
undesired side effects. As described in U S Patent

No. 5,888,543, in an attenpt to achieve this

nurrerous GEADRAREASE-COMINIOLS GBADUATER KA ROGEN
progest ogen/ est rogen contftORTRAEE mnistered in a
nonophasi ¢ regi men (fixed dose) or as biphasic or
triphasic

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention is directed to a method of contraception that provides for the
reduced level of estrogen in the initial and final phase of a quadraphasic
estrogenic/progestogenic contraceptive regimen without compromising
contraceptive efficacy or cycle control, The invention is also directed to a
quadraphasic contraceptive kit that may be used to practice the method of the

mvention.

Related Background Art

[0002] Contraceptive compositions containing both estrogenic and progestogenic
compounds are well known. The progestogenic component of the composition is
primarily responsible for the contraceptive efficacy of the composition, while the

estrogenic component is employed to reduce undesired side effects, such as

breakthrough bleeding or spotting,



regi mens (varied dose). [0005] A particularly

advant ageous techni que for reducing total estrogenic
adm ni stration is described in U S. Patent No.
4,962,098. This describes a,triphasic nethod of
contraceptlon using a progestogenlestrogen conbi nati on
in which the anpunt of estrogen is increased stepw se
over the three phases. The first phase is 4-7 days,
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[0006] DE 4313926 discloses a 4-phase contraceptive regimen that requires an
estrogen and a progestin in the first three seven day phases and an estrogen in the
fourth seven day phase. The progestin is only given for 21 days of a 28 day cycle.
In addition, when the estrogen is ethinyl estradiol it is suggested that the
concentration is stepped down from the phase two composition to the phase three
composition in an attempt to mimic a woman’s physiological cycle.

[0007] There is a continuing desire, however, to further reduce the amount of
estrogenic component in an estrogenic/progestogenic composition with continued
contraceptive efficacy while avoiding undesired side effects. This invention uses a
low level of estrogen in the first phase and replaces the traditional placebo phase
with a low level of estrogen to obtain follicular suppression and reduce the

potential for endogenous estrogen production.



[00081 This invention is directed to a quadraphasic
nmet hod of contraception that provides for the

reducti on of administered ethinyl estradiol wthout a
reduction in contraceptivejefficacy or an increase in
undesired side effects. This invention essentially
repl aces the placebo period of a traditional triphasic
regimen with a daily dose of ethinyl estradiol. The
met hod of this i nvent3IIMATEY OfEHE ROVENITIONSr i Ng, in
sequential steps, to a female of child bearing age the
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allow for an adequate withdrawal bleed and enhance follicular suppression. It is

also preferable that the amount of estrogen be increased by at least an amount
equivalent to 5 mcg of ethinyl estradiol between composition IT and

composition III. In a preferred embodiment of this invention, the estrogen is
ethinyl estradiol and the progestogen is norethindrone acetate.

[0010] Yet another embodiment of this invention is directed to a quadraphasic
combination and contraceptive kit comprising a package containing daily dosages
of: (a) a Phase I composition containing a progestogen in an amount equivalent to
about 0.3 to about 1.5 mg, preferably about 0.5 to about 1.5 mg of norethindrone

acetate and an estrogen in an amount equivalent to about 2 to about 9 meg of



conmbi nation and contraceptive kit conprising a package
containing daily dosages of. (a) a Phase | conposition
contai ning a progestogen in an anount equivalent to
about 0.3 to about 1.5 ng, preferably about 0.5 to
about 1.5 ng of norethindrone acetate and an estrogen
in an anount equi valent to about 2 to about 9 ntg of 4
ethinyl estradiol; (b) a Phase Il conposition :
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important to their operation, it should be kept in mind that variations in timing and
dosage can be tolerated when medical considerations so dictate.

[0012] Significantly, the method of this invention provides that the sequential
administration of compositions I, II, Il and IV is repeated after the completion of
the administration of composition IV. The daily administration of compositions I,
I1, 1T and IV may range from a 20 to a 34 day period. In a particularly preferred
embodiment the period of administering compositions I, Il and II is 24 days, and
period of administering ail compositions is 28 days. It is particularly advantageous
to administer a progestogen for a 24 day period since this provides consistent
suppression of follicular development with an adequate, but shorter withdrawal
bleed.



[0012] Significantly, the method of this invention

provi des that the sequential admnistration of
conmpositions I, Il, Ill and IV is repeated after the

conpl etion of the adninis%ration of composition IV.

The daily adm nistration of compositions I, [I1, U and

IV may range froma 20 to a 34 day period. In a
particularly preferred enbodinment the period of
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D-17- gl%%%_t%%g $Q8%5 described herein as that which is “equivalent” in progestogenic
potency to an amount of norethindrone acetate. The equivalent progestogenic
potency of a progestogen to norethindrone acetate may be readily determined by
one of ordinary skill in the art. It is contemplated that each Phase could employ
one or more different progestogens that deliver a potency equivalent to the recited
amount of norethindrone acetate. It is also contemplated that the progestogen used
in one Phase may be different than that used in another Phase. In a most preferred
embodiment of this invention, however, the progestogen for each of Phase I, Il and
II is norethindrone acetate and most preferably will be at a constant concentration.
[0015] Accordingly, in a preferred embodiment of this invention the compositions
employed in accordance with the invention will contain in Phase I about 0.3-1.5

mg, preferably about 0.5-1.5 mg norethindrone acetate and about 2 to about 9 meg
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concentration of estrogen equivalent o
preferred embodiment the gmount %k‘l estrogen equivalent to ethinyl estradiol in the

Phase I and Phase IV compositions is about 5 mcg.

[0017] The preferred compositions employed in accordance with the invention in
Phases I through IV will preferably have the administration times and drug contenis
set forth in the following table. The table sets forth relevant values for one of
Applicant’s preferred embodiments, or configurations, for administration of the

system to females.

Table 1
mg Norethindrone
Phase Days acetate mcg EE
I 7 1.0 5
I 7 1.0 25




et hinyl estradiol, while maintaining contraceptive

ef fi cacy and avoiding or mnimzing unwanted side

ef fects such as break through bleeding. It is believed
that the length of the progestogen reginen of this
invention, particularly the preferred enbodi nent of 24
days of norethindrone acetate, results in an
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amountoo22] Maddisbn-the Wey/oftthey adrivestionil additives, e.g., fillers, colorants,

polymeric binders, and the like is also contemplated. In general any

pharmaceutically-acceptable additive which does not interfere with the function of
the active components can be used in one or more of the compositions.

[0023] Suitable carriers with which the compositions can be administered include
lactose, starch, cellulose derivatives and the like used in suitable amounts. Lactose
is a preferred carrier. Mixtures of carriers, e.g. lactose, microcrystalline cellulose
and starch, are operable.

{0024} While the norethindrone acetate is preferred, as previously noted it may be
replaced by a different progestogen. Similatly, while the ethinyl estradiol
component is preferred it may be completely or partially replaced with one or more
conventional estrogenic substances, e.g., mestranol.

[0025] The terms “method™ and “kit” are used herein to encompass any drug
delivery systems via the use of which the 4-phase scheme outlined above can be
effectively administered to human females. Combinations of various dosage forms
are operable.

[0026] A unique dosage pattern, i.e., a unique sequence of administration of a

novel estrogen/progestogen combination has been discovered which minimizes the



accordance with the disclosure of this invention. For
exanpl e, the anmount of NA set forth in Table 1 could
readily be adjusted from1 ng to 0.5 ng or 0.4 ny.

[0019] The designation "ntg refers to mcrogranms and
"myg" to mlligrans. [0020] It should be noted that the
table is presented for illustrative purposes only. The
substitution of functionally equival ent anpbunts and
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cellulose and starch, are operable. [0024] Wile the
nor et hi ndrone acetate is preferred, as previously noted
it may be replaced by a different progestogen.
Simlarly, while the ethinyl estradiol conponent is
preferred it nmay be conpletely or partially replaced
with one or nore conventional estrogenic substances,
e.g., nmestranol. [0025] The ternms "nethod" and "kit"

are used herein to enconpass any drug delivery systens
via the use of which the 4-phase schene outlined above
can be effectively admnistered to hunman fenal es.

Conbi nations of various dosage forns are operable.

[ 0026] A uni que dosage pattern, i.e., a unique sequence
of administration of a novel estrogen/progestogen

conbi nati on has been di scovered which mnimzes the



8 admnistration of estrogen in the first phase and
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2. The kit according to claim 1, wherein the kit contains about 5 to about 9 dosages
of the Phase I composition; about 5 to about 9 dosages of the Phase Il composition; about
8 to about 12 dosages of the Phase III composition; and about 2 to about 6 dosages of the

Phase IV composition.

3. The kit according to claim 2, wherein the progestogen in each Phase is

norethindrone acetate.

4. The kit according to claim 3, wherein the estrogen in each Phase is ethinyl
estradiol.
5. The kit according to ciaim 4, wherein the Phase I composition contains about 2 to

about 5 mcg of ethinyl estradiol, the Phase II composition contains about 20 to about 40
mcg of ethinyl estradiol, the Phase 11l composition contains about 25 to about 50 mcg of

ethinyl estradiol and the Phase IV composition contains about 5 mcg of ethiny] estradiol.
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7. The kit according to claim®6, wherein the kit
contains about 7 dosages of the Phase | conposition,
about 7 dosages of the Phase Il conposition, about 10
dosages of the Phase Il conposition and about 4
dosages of the Phase |V conposition.



