- .1 - 11 1LE EXTENDED CYCLE ‘MULTI PHASI C ORAL CCNTRACEPTIVE VETHOD
Thi s applrcatron clainms the benefit of United States Provisional
Application No. 60/778,067, filed March 2, 2006, and United States
Provi si onal Application No. 60/792, 653, filed April 18, 2006, which
are hereby incorporated by reference in their entirety. BACKGROUND OF
THE I NVENTION Field of the Invention [0001] This invention is
directed to a nultiphasic estrogenic/ progestogeni c contraceptive
regi men that nay be used for an extended period of tine. hi the

mul ti phasi c regi nen of the present invention, the anpunt of estrogen
adm ni stered in each successive phase of -the first three phases is
greater than the anount of estrogen admnistered in the previous
phase. The inventive regi nen provides contraceptive efficacy and
enabl es the user to maintain nmenstrual cycle control. A nultiphase
contraceptive kit that nay be used to practice the nethod of this
invention is also .contenplated. - 2 - Related Background Art [0002]
‘Contraceptive conpositions containing bofh estrogenic and

pr ogest ogeni ¢ conpounds are known to be highly effective in

control ling ovul ati on and conception. The grogestogenic conponent of
the conposition is primarily responsi bl the contraceptive

ef ficacy of the conmposition, while the estrogenic conponent is

i ncluded to reduce undesired srde effects such as breakthrough

bl eedi ng or spotting. In fadiXTENREP GYelBMULTIEEASIG en hel p

stabi lize the endonmetrium an gﬁLdﬂmﬁyBﬁF@PﬁﬁYﬂB@%ﬁ%?nbIeedrng

sinmilar to the natural menstrual cycle. [0003l The earliest of these

estrogeni ¢/ progest ogeRk Qppﬁeﬂﬁheﬁ%w&n@ﬁmeﬁr@d RS M@@marm hihgmed
nmonophasi cal 'y (fixed dose) and contained a rel ativel evel _of

est rogeni ¢ conpd¥refl/778P6m iHpddiaeh 2s3006.g8A Usiterp§teses Rfegaglpabgpgl}ca@onNo
effect on bl ood ¢l703 tssanalet%tlpras 2006)GhER SR h@zteb}eiﬁé £ WA tefeREH iR dir
over time. However, as estrogen doses decreased, e i ncidences of
unwant ed breakthﬁ@ﬁ@h bl eedi ng or spotting have generally i ncreased.
100041 Multiphasic oral-contraceptives were introduced to
artificially sinmulate the natural rise of progesterone over the cycle
in an attenpt to solve this h$66K@#DUAHb@ﬁgiﬁﬁNVéﬁﬁijhomever has
been to reduce the estrogeni c potency of such conpositions wthout
reduci ng contraceptive efficacy and i ncreasi ng undesired side

ef fects. (00051 Fiald oftlg: Infeatiemt No. 5, 888, 543, various regi nens are

di scl osed mhere Eﬁg ;

admi ni stered in OE : aést%n{égésrgm%@g%halgﬁphqggaﬁ g)%? aer?tP%gl cdose,
e.g., biphasic eonttapcpphasgm)enthanm@mee@n@&dmndetbpedgdmﬁm ilntheof a
progestrn conposi e i tion i

Clich that ¢ he da o aEguREoF Rk pREELiRaEE e ditind & R B ALEH: n
than the daily dadageesivephogebihbfrst thracipbasks isgteaqatthsrerhandomhd edaogdey

dosage of the se ond ase estro i reater than or i he
daily dosage of é S’% nﬁ‘r‘?pf%w? gl?ag? ATE R O‘r’)‘gérgtcf)%tﬂalcamlve
advant ageous t eefilthayiad Emablek e ugdr Agmbiatail masinabgelticontad A muddphatel on
is described in U.S. Pat No. .4, 962, 098, IS rrbes trr hasrc
et hod of | cont r STEHRPETE HETASA tEoga PG FESEe, CEUTEr A

whi ch the amuntomémgstd.ogen is increased stepw se over the three

phases. The first phase is 4-7 days, the second phase is 5-8 days and
the third phase is 7-12 days. Preferably, - 3 -




the administration of the contraceptive conpositions fgr the three
phases will be 21 days followed by a 7 day placebo period. For al

t hree phases the progestogen is 0.5 to 1.5 ng of norethindrone
acetate, while about 10 to 30 ntg of ethithyl estradiol is used in
the first phase, about 20 to 40 ntg of ethinyl estradiol is used in

t he second phas®&ekted Backgaynddrincg of et hinyl estradiol is enployed in

the third phase - [ ). S.
Pat ent. No. " 4. o658k Al elre it ERhonk oncinitt ol Chokdid BBk |
cont ai ni ng et hi ngthpaasds ackoimante rghlpeffictivr o nentatsg avdation ahd e@igption.
contracepti ve. r AT RORSCREELTAT AL PalE HREC LS E AT B L arEaTlgyane *
becone known i ncéltaceptite effitaey sf thdcompbsitice ehile tk exhopénicamapbheneisr egi men
is disclosed in_U S. . Patent . 5,898,032, where estrogen.and .
progestin are aﬂ?ﬂ'ﬁﬂ?’é?dgae ?’Hg%reggﬁ%?fﬂegé’ VELE ém@%ﬁgglf%df@r%ﬁ?(ﬁ}mg‘
monophasi cl y, f Qh 6 shell didineef s@opdn bl sthbiiie tHe@hdomweatinbahdanow cyclic
adm nistration fr, riogd of 3 to 10 days. The anpunt of estrogen
and progestin aa’ﬁg%ﬁgi‘elé’he@%“%éﬁ%?r%tée@ﬁﬂ%/%“@whﬁ'fggabout 5-35 ntg of
ethfityl estradigo3ng aiestor BeR25rdgenid/ProdBtdbnideinehdabiidcORBosiat at e,
respectively. In one particular enbodi nent, the conbi ned dosag&ﬁ;ﬁr m
2 g

i s adni ni st er ed "yrdngRisigrEd Bopenbpgcaly (pd doss} and cpptaiaedprplativalypi

this particul ar of QahfBR codp&Rhd ToQnihiRi dtrdddnt Abbr AdpRRle ¥R SR
menstrual cycles during the year. [0009] Yet another extended oral

contraceptive rEgpatting fagiosse the desg of prtrogen wasgdasrd oxgrsimce AlowsKHer as

Publ i cation No. (Q0&{ QILABHPus, ineicRichehs BoubRiiel Bfega&og%lrﬂmeﬁg or
treatnent for a deSired period of tine |onger than 21- days. Here,
a first conposi tpagfredere genemliignecasebgest in and estrogen is

adm ni stered in doag ﬁhﬁigﬁas%g?za%@oﬁ%yegﬁvés%Leqw@&hupaa t@arﬁﬁ@iﬁ’l%imulateﬂ}']e
conposition of g)ro estin and estrogen in an anount higher than the
amount of the f el wewbprogtsicome ovas thscyds mpnatierapide silvertiyl pioplems &
sequence of dos £ B8 6 alE InE QB RSBt QR

admi ni st ered ovg%ggﬁf%gg-@hﬁeg lgg;f%dl}{tatg%don_. [001%] %htgr e arglg’,ﬁ however,
di sadvant ages t ecnumisitignsinithont rednging cosriospitizie eificasy and ipaeasing segpsiredeside
regi men. Typi caly, nonophasic oral contraceptives adm nistered for
an extended period of time have poor initial cycle control. [0011]
Mor eover, whi | el4965]1HapES.Pattaidin g, 38Hed3nvarivus regimeperrt digdosed wherar per
year, another d : i G . r.aceptive
Yot irens. ext endeiiais 8 prbREERlrcBRR {RRARNARA 1f) AlndRlAI &

br eakt hr ough bl eeltiphgyict ihgitnewf(vaied desis. £.shiplBsie aktihhaish Hn bheadhadgpenp a

spotting, is the undesirged bl eeding t.hat i nes. occurs .p

regul ar wthdr a\(ﬁarﬁl%l%ﬁ%éléafar%r 0 eéér%} %038’ ° QIF“?H %négwg{n:o vnecg%ﬁﬁo%ggﬁﬁgrgﬂgh

bl’eedi ng i s i ncaehsiantk gait)i dobdge uf the tevoef fhesetprapeitin isgrpperals tiesdaily

durations of treatnent extend. b d on th., Wth nman ee-cycle

regi mens, irregbf®3° |Pé°§8*it“ﬁ tgg%?ghaﬁﬁ%%%g%sﬁ%e or}fﬂlreese%éggrl]gﬁas%s t he
g g g q y

treat ment begi nestiogenis gaktertthanror adial to thedailp HadagaoddRittogeciptihevirstiphase.

wi thdrawn at th d of .third.cycle, finally resulting in the onset
of the expect edF‘WﬁﬁHﬁPgﬂHﬂ“ |a§‘é%'faﬁ§°_“swi€'}f“éueé9568 ’i“géo"%lﬁﬂ’éﬂ&‘l’l‘f ough
bl eedi ng may beadhifisiitoh aieRyibbEinYS PabnONe 4,980,998, OfhifbdrBe uiphhics

solution inevitably brings with it the risk of negative side effects
of .el evated est PEEehoHINFICERAPIIFBE £ PiRgestoged/esfegenePREinton iy high the

br eakt hrough bl %ﬁ&in@gfés§o%éﬂqjsqﬁcr&@éﬁﬁ%setob@rth§tﬁfee besQmase fiknasomal 1y
anenorrhei c. Psychol ogi ca l!’ this does not reassure the user that

she is not preghdrieys, fhoeecond phescdp &i8rlgysyand thedkied nhasedy 4@ days.y Praferabiyl
for an extended oral contraceptive reginen that significantly reduces
t he occurrence of breakthrough bl eeding commonly associated with
three-nonth extended cycle reginens while at the sane tine only



at legst 5 ncg greater than the ethinyl estradiol equivalent anmount
of estrogen in the i medi atel y-precedi ng phase. The Phase IV

conposition is substantially free of progestogen, i.e., there is no
therapeutically effective anmount present 900161 The kit is designed
for extended cycle use. The kit preferably contains about 7 to about

14 dosages of t fheaphinisgationeod fasGantrreptive epppasitions ferdhefhsa phasss Widsdls
of the Phase I] Lk 100 - : .

Phase Di corrpos(liafc‘g’:é?(i;ar?f3 ng 16’%7 3\??%1%%%3?&&2) P?;gﬁg%{)eééb h%@%%ﬁﬁ%g%ﬁog%ﬁ?rt%gés
Phase |V conpostotl.bmg of 0@difitdrone asehotarwhilgabor 19 toc3Opnegad atunyhestpdivldn i s
that it decreasge ' %Sﬁ t: ¢

about 6 to 7 pélrm%ﬁ‘/'(iar{z;trﬁ‘,3 H}\%ﬁﬁﬁgee’ ggc?&?,\%alt%gg \égkt;n ni g%agéltﬁﬁgéaa%ﬁgé%m%?

br eakt hr ough bl giexské argl 30 danFfbincg af eénrdybenttadiolds ethplayed i the Spdipheser egi nens.

[ 00181 Anot her of ..t resent inv Lon i.s t } xt ends
the contracepti @'@W%?@M%"M@Z 1&%&&8;{%@%@@%5 %%’8%%3‘0“ ,

t her eby avoi di ngisateha alitbheicicontegeptias kibtaedimoeidnyeanitisl asisoci at ed
with three-cycl e extended regingens. 0191. Yet anot her. advant age of
the present invEHENS OP%aﬁeﬁ?q%E{%f’é?‘f"\[“ga?fE%\?ﬁ}/ e‘f°6‘fp°§}é?’§7i ng the
conposi tion in tges)Reaadtyf uleidis BlaBGetrdceptHe guh &R eftbidiey raamiepv@iheose
of estrogen, a placebo _alone, or, sone conbination of the twq, .
dependi ng on t herclenbavgibgerme knewr i thyart, Ong sehexispdedipral gonsagPRYreagwn
usi ng the net hogd 4@as106ISE Ul estedt ®oe$, 808,03, Milckd bR ol fidhdehh 46 THE

| NVENTI ON [ 0020] For the purposes of this invention, the de5|gnat| on
"meg” refers t o2dMIBiSEA FnscomvEned dppags forpyprafsrahinmenonbecls forg) 1 110
practicing the pyldiphafiC heRtd BeaREhEHIRTRE piccdraseto fgkeim. a

user advantageously inproves control of wthdrawal bl eeding,
sonetimes cal | eeporshefestiegen prdsencriiy: adminivigedaily areequEalen) 14 Hevutber

of such wi t hdr awpl ,fUigeASsdaGioPek ¥ER0 294300 Fagi@hofiarontidiae, L aki ng

t he estrogeni c/ progestogeni c contraceptive conpositions of the
invention. - 7respepid@hRin prapsttispleenhediment theombiacqd do5RetBHS i s t hat
the amount of eé&ﬁiﬁ%&d%@h%ﬁtf%%d b7 BRGHRe Qhys! ]?alowﬁg:@ﬁ%m\ﬁ@mﬁ’hase H

and DI conpositions i s greater an the anount” of estrogen

admi ni stered i nregkmeniingEdp sset ipfpr Sexarryansieerebeslss fETngas Yedur i ng
the first three 095935&??%&@5%9%@%% cgﬁlrboﬁlﬂﬁe}{]tﬂng{héﬁh@&?clé@@msjMentthe

amount of estrogen’is en re fromthe 1 mmedi atel y-preceding
phase (Phase 7BEMpiigation Bublieption Ne 280{t/0 M 331, provBlingegniifuows herpgral
estradiol, pref : I t ef grabl y at
| east about 15 %g?é#EO?%r(}lé&ggﬁr?’ggrgrﬁ%gn%g}%??ggHgﬁbgg{e’rrents t he
amount of et hi ngdmpesitiometintiining s irogsstin and esigereis Rimiistergsrin theificst 21-28
conpositions is : A gt
about 10 ntg gr%ag%’gé@%%hgﬁgg %Iéndgcr?omgg%&{%%ggﬁfsﬁg Iaﬁéetgst|EI r ?{I(I)?t; ?dFl&l?he

i nhredi at el y- pr ehigitti tign givagougofifio Sirst famposition 26fpHsngsrracnyenr multiphese| y
s T A
H i s equi val entard 84 -dl2day difiationg of et hinyl estradiol, the anount of
estrogen in Phas . .is equivalent to about 30 ng f.ethinyl
estradiol, and @ﬁ%ﬁﬂﬁﬁﬁf"’ E‘fweggrt fisafuantacss BrsRgat Vq?“gf“der&ﬁ?o\?g%écncfralt 0
about 15 nctg of cotdiieptide ot diyplcallyl, Moy@hasin@hlefitrdeeptiveCadnmmibtyred for

preferred enbodi nent the apount of estrogen jn Phase | is equivalent
to about 10 rrega"fﬁ“t"é‘??ﬁﬂ?wd%@F‘F%Y‘bﬂ"’,‘“t“ﬁ%%?ﬁt?&ﬂ?ﬁ f. estrogen in Phase

H s equival ent. Q@uqb@wam_%g wWHBEp&hap€ i theiniiRe berio@él fdul BergamuNt
of estrogen in Phase DI is equivalent to about 30 ntg of ethinyl

estradi ol , wi t hanetheedravwbnsk af eopvngipnal mpeaphasic qoplgeriTaceptive pgmens gifended
progest ogen may be sel ected, for exanple, fromthe group consisting
of nont hi ndrone acetate, drospirenone, trinmegestone, norethindrone,
| evonorgestrel, desogestrel, 3-ketodesogestrel, gestodene and the




[0027] The inventive nulti phaS| c nmethod of contraception sequentially
adm nisters, to a female of child bearing age: (a) a Phase |
conposition containing a progestogen in an amount equival ent to about
0.3 to about 1.5 ng norethindrone acetate4and an estrogen in an
anount equivalent to about 5 to about 15 ntg of ethinyl estradiol for
about 7 to aboubveﬂhrdmysles e eacd@h%’c&ealkthmxglrpbsdihg' ibat oflemteanitsi ng a

progestogen in i val ent. to about .0.3.ta about 1.5 of
61 ot hi ndr one. aERPRPB b a. & Polan % A Sitbsin it Fab B ardipo et
about 10 to abobétwam rﬁ@ﬂar@ﬁth&ﬁaﬁhméedﬁgt)érﬁﬁk ol isfbelieved th3t breaktidotighl4 t o

about 22 days; a Phase Hi Sit ont ai ni ng a.progestogen in
an anount equi Vglle%q‘?glﬁgwaeagmly g‘%@)“ﬁ ‘g:i"&tb‘fefyls“?)prﬁsé o) “I?'Rﬂnél’ﬂ‘i“ﬁ eg‘f‘le
acetate and an eatidi@@shd ole Aon@ N mA trdAdyBlR keghferd ibiulak Bldedin bout
35 ncg of ethinyl estradiol for about 20 to about 31 days; and

optional, but pPErE A BOPISEE FmET SRSt ReEHS B kg Pﬁ'ﬁlé‘h? "
estrogen i an adRuSkiaS bR ol i HIOIE ofc HBAY reRRingBOmO bnset of

et hi nyl estradiol, ‘&(i y pl acebo or_a non-steraqidal conponent, or
thl

(iii) a conbi natieGrpes ndrawd blgeding. While exesstive @e%“%@iw@nﬁa%be
wherein the et hHﬁMﬁs&ﬁ%&ﬁﬂhé’im a&%'o?sguogé@mﬁtsomﬁoﬁﬁ&ﬁﬁﬂ%nh@ vﬁaﬁh

of the successive PhaseS || is at”least 5 nctg greater than
the ethinyl est Fba@ﬁbvfr@q%ﬂwaﬂeﬁﬁecmﬁehfat@eswn oyblaod ¢lotfing factors.

i mredi atel y-pre géﬁﬂr ; S IheEflnd
‘ext ended cyel e ﬁn@% er J%% ase #gi?@ggadg%}ﬁl{sdtgﬁoggaf%r H%Ea&%? _f‘g”at%?)@{} 14
days, Phase H sameheithéist Revelbldeialln fiosidoed notrersuiyothe u@pthatshgis iPhase HI
is adm ni steredﬂtf%; gbout 20 to about 31 days, and, if enployed,

ter

Phase Wis adm ed for about 2 to about 8 days It is essential
t hat the phases[08iRichwddigbhthetchiepredently ansed fos pmgrtenddéoral dontsaceptive H,

Lllbl)ut agg lj;/ils to%%%q@tégmgggfgy%?gﬁlﬁﬁe er%%gb%%}?&?%ﬁﬁ{ehggbout 58

days, even nor ecquuednly abdojetddorittetheerimobth ckpndedountle E@nﬁaywhﬂm gite same

pr ef erabl y for

t he reginen, @‘%‘gé)%é?g%g“g‘é%“ lg%#grggsgg%ﬁres%%gn &e%\%ﬁrtego IEI er
begi n admi ni stetrca:ttgermhe Phase 1V conposition or go pill free for a
period of about 2 to about 8 days, preferably about 4 to about 8
days. By practicing this reginmen, the user may reduce the nunber of
menstrual cycles she wll havestonesry Ot pevINoger year. [0029]
Under the present invention, the Phase IV conposition may constitute
a final phase of the extended cycle during which estrogen is

astrogen equi val' Bk 15 et SRR e s bk N0 TR Riepicy

estrogen dosag e&xa@rqw@dstfm-rsaratenwv ydmm;cnsgato\aefemslc af child hemsinpgggie)d od.

In-th h
admi i ot or ed [ DU0]CRRBHIT PRASEER Pt Taretm AR ARt oY Be
options are avaiolaatite.5 Mgndethinddhe ghasandin ¢shegeit andsamtyqoivelentthe

anount of estrogen y. b ower al ent. to.ab

o about 20 oo R RyboEds PRgebit AR Bond T AR ) eats 0 2 Bhisg
- followed by aIIﬁbrﬁﬁcﬁbﬂnfcﬁ{taﬁh@uprogestagexahautamémdaqﬁvaléﬂt fo&ibﬂﬂtOLMﬁl y,

t he anount of estrog ui val ent .t o about, t o about

et hi nyl estradi Outclhf Hﬁg’ﬁ%‘?}f’tﬁkﬂﬁ’gnﬁﬁﬂf’@é‘“@ﬁ SPER “6?“ PRgoLequiya PfotPn
about 2 to abouihoBt WAy abouts AELIEE Ay BItAEBDRYr ak0St Bl th Bbdu€l2D@yk; 0@?£here
may be no estrogen adm nistered during Phase |V with only the placebo
t aken for . about Plsy I cop@atitien @aipEineaguegssiogen inianyuat e ivalgnt to about 0.3
enbodi rrent, t he amount of estrogen in the Phase |V conposition is
equi val ent to about 15 ntg of ethinyl estradiol, admnistered over a
period of about 2 to about 4 days, along wth a placebo adm ni stered
for any of the days during Phase IV that the estrogen is not




[0038] Simlarly, norethindrone acetate is the progestagenic conpound
exenplified in this-.invention. [0039] The conpositions enployed in
accordance with the invention in Phases | through IV will nore
preferably have the admi nistration tines-and drug contents set forth
in Table 1, when a four-phase systemis used. This table sets forth
rel evant val uestofabbutdriemgbf vpghindramt dcstaterand &r eseopee ihacimmmnt epiveient to

'(I:'g. B}c qu l]J_ ' ge[a_ly ° QS ’Zat];??lél ét(cj) ELQL{; §%ﬁ% égﬁ%‘{?{’} ﬁgt%%}gf é?‘ ta.heo% ié)tofagg& 5 ? %ays; and %g) )
' an optional, but preferable, Phase IV composition containing (i) an estrogen in an
amount equivalent to about 5 to about 20 meg of cthinyl estradiol, or (ii) a placebo
or a non-steroidal component, or (iii) a combination of (i) and (ii), for about 2 to
about 8 days, wherein the ethinyl estradiol equivalent amount of estrogen in each of
the successive Phases II and III is at least 5 mcg greater than the ethinyl estradiol
- equivalent amount of estrogen in the immediately-preceding phase.
[0014] In a particularly significant embodiment of the invention, the sequential
administration of the Phase I, II, I, and IV compositions is confinued through the
completion of the administration of the Phase IV composition, to provide an
’ extended cycle multiphasic ofal contraceptive method. Preferably, the extended
| contraceptive cycle, including the optional Phase IV composition, is in a range from
about 52 to about 62 days, more preferably about 54 to about 58 days, even more
preferably about 55 to about 57 days and most preferably about 56 days.
[0015] Yet another embodiment of this invention is directed to a multiphase
combination and contraceptive kit compriéing a package containing: (a) about 7 to
about 14 daily dosages of a Phase I composition containing a progestogen in an
amount equivalent to about 0.3 to about 1.5 n;g norethindrone acetate and an
estrogen in an amount equivalent to about 5 to about 15 meg of ethinyl estradiol; (b)
about 14 to about 22 daily dosages of a Phase II composition containing a
progestogen in an amount equivalent to about 0.3 to about 1.5 mg of norethindrone
" acetate and an eslmgeﬁ in an amount equivalent to about 10 to about 25 meg of
cthinyl estradiol; (¢) about 20 to about 31 daily dosages of a Phase I composition
containing a progestogen in an amount equivalent to about 0.3 to about 1.5 mg of
norethindrone acetate and an estrogen in an amount equivalent to about 15 to about
35 mcg of ethinyl estradiol; and (d) optionalily, but preferably, about 2 to about 8
daily dosages of a Phase IV composition contaiming: (1) an estzogen in an amount
equivalent to about 5 to about 20 meg of ethinyl estradiol, or (ii) a placebo or a non-
steroidal component, or (iii) a combination of (i) and (ii), wherein the ethinyl

estradiol equivalent amount of estrogen in each of the successive Phases II and I is
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at least 5 mcg greater than the ethinyl estradiol equivalent amount of estrogen in the
immediately-preceding phase. The Phase IV composition is substantially fre¢ of
progestogen, L.e., there is no therapeutically effective amount present. '

i00161 The kit is designed for extended cycle use. The kit preferably contains about
7 to about 14 dosages of the Phase I composition; about 14 to about 22 dosages of
the Phase I composition; about 20 fo about 31 dosages of the Phase III composition,
along with about 2 to about § dosages of the Phase IV composition.

. {0017] An advantage of the present invention is that it decreases the number of

withdrawal bleeds by about 50%, to about 6 to 7 per year, while additionally
minimizing the amount of breakthrough bleeding common to exfended oral
contracepi‘:ive ;:egimens.

[0018] Another advantage of the present invention is that it extends the
contraceptive regimen to a more practical two-month period, thereby avoiding much
of the irregular bleeding commonly associated with three-cycle extended regimens.
[0019] Yet another advantage of the present invention is the option it provides for
varying the composition in the final fourth phase to comprise either a lower dose of
estrogen, a placebo alone, or some combination of the two, depending on the
individual needs of alfemale of child bearing age using the method as described

herein.
DETAILED DESCRYPTION OF THE INVENTION

[0020] For the purposes of this invention, the designation “mcg” refers to
micrograms and “mg” to milligrams.

[0021] By practicing the multiphasic contraceptive method disclosed herein, a user
advantageously improves control of withdrawal bleeding, sometimes called
menstrual bleeding, along with reducing the number of such withdrawal bleeds to
‘between 6 and 7 per year, while taking the estrogenic/progestogenic coﬁtraceptive

compositions of the invention.
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[6022] A notable feature of the invention s that the amount of estrogen administered
in each of the successive Phase II and Il compositions is greater than the amount of
estrogen administered in the immediately-preceding phase compositions, during the
first three phases. Moreover, in the fourth phase (Phase IV), the amount of esfrogen
is then reduced from the immediately-preceding phase (Phase II) by at least the
equivalent of 5 mog of ethinyl estradiol, preferably at least about 10 mcg, and most
preferably at least about 15 meg. In one particularly preferred embodiment the
amount of ethinyl estradiol in the successive Phase II and Il compositions is at least
" about 5 mog greater, preferably at least about 10 meg greater, than the amount of
ethinyl estradiol in the imamediately-preceding phase composition. '
[0023] In one particalarly preferred embodiment the amount of estrogen in Phase I is
. equivalent to about 10 mcg of ethinyl estradiol, the amount of estrogen in Phase Il is
. equivalent to about 20 meg of ethinyl estradiol, the amount of estrogen in Phase HI is
equivalent to about 30 mcg of ethinyl estradiol, and the amount of esirogen in
Phase IV is equivalent to about 15 mcg of ethinyl estradiol. In yet another
particularly preferred embodiment the arﬁount of estrogen in Phase I is equivalent to
about 10 mcg of ethinyl estradiol, the amount of estrogen in Phase I is equivalent to
about 20 mcg of ethinyl estradiol, and the amount of estrogen in Phase I is
equivalent to about 30 mcg of ethinyl estradiol, with no estrogen administered in
Phase IV.
[0024] The progestogen may be selected, for example, from the group consisting of
norethindrone acetate, &ospirenone, trimegestone, norethindrone, levonorgestrel,
déso gestrel, 3-ketodesogestrel, gestodene and the like. Other exemplary
progestogens include demegestone, dydrogesterone, medrogestone, medroxy
progeste;:one and esters thereof. The most preferred progestogen is norethindrone
acetate. The estrogen may be selected, for example, from the group consisting of
efhinyl estradiol, 17-B3-estradiol, estradiol acetate, conjugated estrogens, mestranol,
estrone and esters prodrugs and/or salts thereof. An exemplary ester is estradiol
acetate. The most preferred estrogen is ethinyt estradiol. The amount of
progestogen and estrogen employed in each phase will be that amount which is

equivalent in potency to the ranges of norethindrone acetate and ethinyl estradiol,
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respectively, that are set forth herein. Determination of equivalent potency is well
understood and readily accomplished by those of ordinary skall in the art.
[6025} In the female body, the blood-rich mucous membrane lining the uterus,
known as the endometrium, adapts to varying levels of estrogen in the body. Much
of the bleeding associated with most conventional oral contraceptives is believed to
result from over-stimulation with exogenous estrogen early in the cycle. Without
~wishing to be bound by theory, it is believed that by cycling the amount of estrogen
50 as to deliver a small dosage at the start of treatment followed by a gradual,
progressive increase to higher dosage levels, the endometrium is supported until the
estrogen is withdrawn at the end of freatment (e.g., decreasing the amount of
estrogen in Phase IV to levels similar fo Phase I or lower). .
{0026] By stimulating the endometrium with exogenous esirogen over a range of
about 50 to about 60 days through a step-wise increase in dosage amount so as to
avoid premature over-stimulation, it is believed that the integrity of the endometrium
may be maintained at an adequate state of at least about 3 to 5 mm thickness, thereby
reducing the undesirable incidence of breakthrough bleeding. When able to maintain
the integrity of her endometrium over about 2 two-month period, the female may in
turn better control discharge bleeding and extend her cycle. Gradually increasing the
dose of estrogens until withdrawal prevents the endometrium from becoming
acclimated to a constant estrogen dose which, fogether with extending the oral
confraceptive therapy over about two cycles, lowers the number of withdrawal
bleeds to about six per year. It is believed, again without being bound by theory, that
this up and down regulation of the estrogen receptors results in the support of the
endometrium and lowering of breakthrough bleeding.
[0027] The inventive multiphasic method of contraception sequentially administers,
to a female of child bearing age: (a) a Phase I composition containing a pro geséo gen
in an amount equivalent to about 0.3 to about 1.5 mg norethindrone acetate and an
estrogen in an amount equivalent to about 5 to about 15 meg of ethinyl estradiol for
about 7 to about 14 days; (b) a Phase Il composition containing a progestogen in an
amount equivalent to about 0.3 to about 1.5 mg of norethindrone acetate and an

estrogen in an amount equivalent to about 10 to about 25 meg of ethinyl estradiol for
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about 14 to about 22 days; (c) a Phase Il composition containing a progestogen in
an amount equivalent to about 0.3 to about 1.5 mg of norethindrone acetate and an
estrogen in an amount equivalent to about 15 to about 35 meg of ethinyl estradiol for
about 20 to about 31 days; and (d) an optional, but preferable Phase IV composition
containing: (i) an estrogen in an amount equivalent to about 5 to about 20 meg of
ethinyl estradiol, or (ii) a placebo or a non-steroidal component, or (iii) a
combination of (i) and (ii), for about 2 to about § days, wherein the ethinyl estradiol
equivalent amount of estrogen in each of the successive Phases II and Il is-at least 5
meg greate-r than the ethinyl estradiol equivalent amount of estrogen in the
immediately-preceding phase.

[0028] The regimen is practiced in an extended cycle manner. Phase Iis
administered for.about 7 to about 14 days, Phase II is administered for about 14 to
about 22 days, Phase ITI is administered for about 20 to about 31 days, and, if
employed, Phase IV is administered for about 2 to about § dayé. It is essential that
the phases succeed each other in increasing order (i.e., I, II, IIL, and IV). Prefefably,
this may be continued over a period of about 52 days to about 62 days, more
preferably about 54 to about 58 days, even more preferably for about 55 to about 57
days, most preferably for about 56 days. When the user desires to discontinue the
regimen, and experience a discharge Bleeding, she will either begin administering
the Phase IV compoéiﬁon or go pill free for a period of about 2 to about 8 days,
preferably about 4 to about 8 days. By practicing this regimen, the user may reduce
the number of menstrizal cycles she will have to as little as six per year.

[0029] Under the present invention, the Phase IV composition may constitute 2 final
phase ¢f the extended cycle during which estrogeﬁ is administered at a lowered
dosage (e.g., at least the amount of estrogen equivalent to 5ug of ethinyl estradiol
less than Phase O estrogen dosage) or, altematively, may serve as a cleansing
period. In this phase, a placebo or a non-steroid component may optionally be
administered.

[0030] Within Phase [V, three distinct treatment options are available. As a fina]
phase of the extended cycle, the amount of estrogen may be lowered to an amount

equivalent to about 5 to about 20 meg ethinyl estradiol for about 2 to about 4 days,
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followed by a placebo for about 2 to abﬁut 4 days. Alternatively, the amount of
estrogen may be equivalent to about 5 to about 20 mcg ethinyl estradiol throughout
the entire duration of Phase IV from about 2 to about 8 days, without any placebo.
As a third option there may be no estrogen administered during Phase IV with only
the placebo taken for about 2 to about 8 days.
[0031] In one preferred embodiment, the amount of estrogen in the Phase TV
composiﬁon is equivalent to about 15 mcg of ethinyl estradiol, administered over a
“period of about 2 to about 4 days, along with a placebo administered for a;ly of the
days during Phase [V that the estrogen is not administered.
[0032] In another preferred embodiment, the amount of estrogen in the Phase IV
composition is equivalent to about 15 mcg of ethinyl estradiol, administered over a
period of about 2 to about § days.
[0033] In still another preferred embodiment, an optional Phase IV composition of a
placebo alone is administered over a period of about 2 to about 8 days, with no
estrogen equivalent.
[0034] In a particulatly preferred embodiment, the placebo in the Phase IV
composition is a non-steroidal component comprising an iron supplement. Suitable
iron supplements include, for example, ferrous fumarate, ferrous sulfate, ferrous
gluconate, iron polysaccharides, and mixtures thereof. The preferred iron
supplement is ferrous fumarate.
[0035] Preferably, the iron supplement is equivalent to not more than about 75 mg
ferrous fumarafte.
[0036] As noted preﬁouély, it is essential that the method of this invention be
practiced by administration of the compositions in a numeric sequence with the
Phase I composition administered first, the Phase II composition administered
second, etc. Hpackaging and/or other requirements dictate, the method and kit
described herein can be employed as part of a larger scheme for contraception or
treatment of gynecological disorders. While the sequence in which Applicant’s
combinations are administered is important to their operation, it should be kept in
mind that variations in timing and dosage can be tolerated when medical

considerations so dictate.
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[0037] Although ethinyl estradiol is the estrogenic compound excmplified in this
invention, it should be understood that other esfrogenic compounds may be
substituted as long as the equivalent amount of estrogen is administered.

[00381 Similarly, norethindrone acetate is the progestogenic compound exemplified
in this invention.

[0039] The compositions employed in accordance with the invention in Phases 1
threugh IV will more preferably have the administration times and drug contents set
forth in Table 1, when a four-phase system is used. This table sets forth relevant
values for one of Applicant’s preferred embodiments, or configurations, for

administration of the system to females.
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Table 1
Day 1 2 3 4 5 6 7
Composition A A A A A A A
Day 8 9 10 i1 12 13 14
Composition A A A B B B B
Day 15 16 17 18 19 20 21
Composition B B B B B B B
Day 22 |23 24 25 26 27 28
s Composition B B B B B B B
Day 29 30 |31 32 33 34 35
Composition C C C C C C Cc
Day 36 37 38 39 40 4] 42
Composition C C C C C C C
| Day 43 a4 45 46 a7 48 49
Composition C C C C Cc C C
Day 50 51 52 53 . |54 |55 56
. Composition C C C E E P P
Day 1 is first day of bleeding.

A= 1.0 milligrams Norethindrone Acetate and 10 micrograms Ethinyl Estradiol
B= 1.0 milligrams Norethindrone Acetate and 20 micrograms Ethinyl Estradiol
C= 1.0 milligrams Norethindrone Acetate and 30 micrograms Ethinyl Estradiol
E= 15 micrograms Ethinyl Estradiol

P="Placebo
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[0040] In another embodiment of Table 1 the ethinyl estradiol in A. is 5 micrograms,
the ethinyl estradiol in B is 10 micrograrus, the ethinyl estradiol in C is 15
micrograms and the cthinyl estradiol in E is 5 micrograms.

[0041] Tt should be noted that this table is presented for illustrative purposes only.
For example, the cycles described in Table 1 could be modified as, for instance, by
substituting only a placebo across all four days of Phase IV without any estrogen.
The substitution of functionally equivalent amounts and kinds of reagent(s) in these
schemes 1s contemplated. For example, the use of sugar or other placebo in place of
all or part of the ferrous fumarate is envisioned.

[0042] The compositions used in this invention are administered using a suitable
daily dosage form, most preferably an oral dosage form. Tablets, pills, capsules and
caplets are exemplary dosage forms. In addition, the use of other conventional
additives, e.g., fillers, colorants, polymeric binders, and the Iiké 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.

[0043] Suitable carriers with which the compositions can be administered include
lactose, starch, cellulose derivatives and the like used in suitable amounts. Lactoss
is a preferred carrier: Mixtures of carriers are operable.

[0044} 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.

. {0045} The multiphase corﬁbina_ﬁon and contraceptive kit of this invention is a
package containing the daily dosages of Phase [, Il and III compositions, and
optionally, but preferably Phase IV compositions, for practicing the method of this
invention. Various types of packages for holding contraceptives are well kmown and
it is contemplated that any such packaging may be used or altered for use in the
practice of the present invention. For example, an extended cycle package of the

present invention would preferably include about 7 to about 14 dosages of the Phase
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1 composition; about 14 to about 22 dosages of the Phase II composition; and about
20 to about 31 dosages of the Phase III composition, A preferred embodiment of the
extended cycle package may also include about 2 to about 8 dosages of the Phase IV
composition. In another embodiment, the package may include about 2 to about 8
Phase IV dosages of both the estrogen in an amount equivalent to about 5 to about
'20 mcg of ethinyl estradiol, as well as the placebo or non-steroid component.
[6046] While the invention has been described above with reference to specific
embodiments thereof, it is apparent that many changes, modifications, and variations
can be made without departing from the inventive concept disclosed herein.
Accordingly, it is intended to embrace all such changes, modifications, and
variations that fall within the spirit and broad scope of the appended claims. All
patent applications, patents, and other publications cited herein are incorporated by

reference in their entirety.
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about 22 daily dosages of a Phase Il conposition containing a
progestogen in an anount equival ent td%about 0.3 to about 1.5 ng of
nor et hi ndrone acetate and an estrogen in an anount equivalent to
about 10 to about 25 ntg of ethinyl estradiol; (c) about 20 to
about 31 daily dosages of a Phase Ill conposition containing a
progestogen in an anount equivalent to about 0.3 to about 1.5 ny of
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accordlng to claim rein t e estrogen i hi'n estradi ol .

7. The kit according to claim 1, wherein the norethindrone acetate equivalent
amount of progestogen in the Phase 1, Il and III compositions is about 1 mg of

norethindrone acetate.

8. The kit according to claim 1, wherein the ethinyl estradiol equivalent amount of

estrogen in the Phase I composition is about 10 mcg ethinyl estradiol, the ethinyl



7. The kit according to claim1, wherein the norethindrone acetate
equi val ent anount of progestogen in the Phase I, Il and I
conpositions is about 1 ng of norethindrone acetate. 8. The kit
according to claim1l1, wherein the ethinyl estradiol equival ent anount
of estrogen in the Phase | conposition is about 10 ntg et hinyl

estradiol, the ethinyl - 17 - estradiol equival ent anount of
estrogen in the Phase Il conposition is about 20 ntg of ethinyl
estradiol, the ethinyl estradiol equi-rddklent amount of estrogen in the
Phase 111 conposition is about 30 ncg of ethinyl estradiol, and the

Phase |V conpositio contaln about . 7 of ferrous fuparate. 9
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are, respectively, ethinyl estradiol and norethlndrone acet at e.
10.  The kit according to claim 1, wherein the ethinyl estradiol equivalent amount of

estrogen in the Phase I composition is about 10 mcg ethinyl estradiol, the ethinyl
estradiol equivalent amount of estrogen in the Phase Il composition is about 20 mcg of
ethinyl estradiol, the ethinyl estradiol equivalent amount of estrogen in the Phase III
composition is about 30 mcg of ethinyl estradiol, and the Phase IV composition is about

15 mcg of ethinyl estradiol.

11.  The kit according to claim 10, wherein the estrogen and progestogen in the Phase

I, IT and 111 compositions are, respectively, ethinyl estradiol and norethindrone acetate.



