PHARVACEUTI CAL COWVPCOSI TI ON FOR EMERGENCY CONTRACEPTI ON Descri pti on

5[ 0001] Thei nventi onr el at est ophar maceuti cal conpositions for energency
contraception (also known as the "day after pill"), to the use of

| evonorgestrel in conbination with COX inhibitors for the preparation
of pharmaceutical conpositions for the stated purpose, 10 and to a
net hod for pheRaineguTRese. &6&@6@%@&b&0@bRP%ﬂ@ﬁﬁﬁﬂc@”%oﬂﬂﬂﬂ%%brxon
Various devi ces and pharmaceutical conpositions, for exanple the
condom pessary, intrauterine pessary 15 and the various nonophasic
or nultiphasic oral contraceptivespes¢fipidbhabl e for preventing
unwant ed pregnancy. However, despite the wi de variety of nethods of
contraception, sexual intercourse is in many cases perfornmed entirely
wi t hout protl@&®didn, &Vven wHerve2@ ipregnardyties notowanpedrmpceﬂsﬁCSdch
a situation I, € I

contraceptl&%ﬁdz}\%atl091 %%an oﬁ%geﬁég &geg %%podﬁﬁatlosﬁ known
prevented i @t Hase c@%ﬁsafbﬁrzslﬂﬂ"ﬂermq|Ehﬁ|@ﬁﬁ|§fpﬂ§V@ﬁpéQe§ﬁé§l

ovul ation has, takemn lecs hen @bggqml%}éoef@ﬁwtﬂéd?ré%rtalfall%n
pur pose, energency contraception has to perfornmed soon a ter sexual

i nter course® tpﬁ%ﬁﬁQQﬁ%ﬁﬁc%&tﬁPﬁp?QlﬁbBP§ teg] oota) STRFeAt PHEPGFe,
enmer genty ceiid agept konmédRobe per f gyrddchmiolg olhedey phbkadtcenitieal
contraceptlon mnth Cp er-containing intrauterine pessaries (e.qg.
Nova T(r)), ‘particul ar using energency contraceptive
pills (ECPs), mhere a distinction is made between two 35 types: (a)

EPCs 1hat cqui) hath At ragens. andhal SRa0RsLagensa1 andrchl henanr e

recent "progestin ¥ contai n only gestagen as
active constidtueptamplethe 0peBiThe PEESTdcent PR BERE IR @ﬁﬁ?ﬁry

ECPs haye bwiaow Laegelya sippd antehddhe salcder o gonmyunedt 53R ¢ si 6@@1
they are nore efficient and cause fe side effects. However
Lot 1 acept | OGRS hech LA | SRE (TN dokagd

bel ow t he efdrnezacndyhatidvee et edesh bye reigel ai dadrarpist yabifomeahcas

oral contracept .lna incl "Under st n
Cbntraceptl3§PF%¥$E¥%@g§E%%$ PE&%&%%ezgﬂ%g%g%%G% Cﬁgnﬁbalﬂ%ﬁ%tg?Png
and Gynaecolasgf 23gR00oyt 1gely99-wgdioutTr upselktestian, repon t Waen

in diffepenty dpdies, ithe,&f figgldaeness of LNG based EPCs was only
bet ween 59 and 94% [0006]The mechani sm of action of these

preparations 15 containing estrogen and gestagen, and al so of the
preparationqdd&ﬁ}exathskwekytﬁ@ﬂiahnagﬁskagenfohaéﬁampldrwfﬁtkg@@ed
in a | arge nunber of t udi es ﬁon irmth

%i%gi%§' ? e S
mechani sm of &GS G 118 | %vﬁ?% ?%% %E}%% AR bFt ed" 8r 58P§9@d"§
20 [0007]deamkgaw i bf ovwdticapnexid apnsveheedf fincacyesd E&OPss)f or
they arg r h I efoLe .k
ovulatlon g@?o ﬁ %§€s£%a§% E??%egia?iﬁé E%hﬁvuﬁzg%?ﬁnﬁg% taken
place, then pregnancy can be avoided. For this purpose,
emergency contracepticon has to performed scoon after

sexual intercourse, at the latest within 72 hours.

30 [0004] This +type of emergency contraception can be
performed not only by intrauterine contraception with
copper-containing intrauterine pessaries (e.g. Nova T%),
but also in particular using emergency contraceptive
pills (ECPs), where a distinction is made between two

35 types: (a) EPCs that contain both estrogens and also
gestagens, and {b) the more recent "progestin only"
pills, which contain only gestagen as the active
constituent.



whet her EPCs have an effect on avoi di ng pregnancy even after

ovul ation. A conprehensive review of this question is provided by J.
Trussell and E. G Raynond in their article "Enmergency Contraception:
A Last 30 Chance to Prevent Unintended Pregnancy" published in Mrch
2009. However, in view of the different and in sone cases

cont radi ct or udy), resul.ts, ut. et e | usign
that the que[)sbtoi(ocii"tr‘] of %I\Rﬁe?rﬁ}é:re sg%gn %?ég‘ér%?g%ré’g‘% ncy@%n}{%%e})y
fertilizati owwdslauwy¢lnevapprlentesol ved. olded comliimeBCPSCPThesdnce
studi es per fiffe f he cORghusione thatn ECRSy My ks ordyi,er fehe Wil tehe
nidation of the fertilized egg in the endonetriuml'5" 6" 7. 5[0010] More
recent studifé¥eWdnevertn@ont FRAIFERCERIEL VEssurfdtiidifdhat Phe these

adm ni stgat igpReRfr FCRN hag ef f g6t ScoOnsibergptdpmtgi il hd. efficacy
[ 0011] Furth%r etffects hat are di SCUSfed |5cl.u e.a_10 di st%r bance i.n

d
the functio the 86MpaFut@lnt SYRT 2ke ARG SRS 108 it af " m78da,
whi ch af f ectenttm canttriweof sp&hog,a chiange en t heatubalet r arspdrttl eof

sperm and eg t dire Lnhibiti ; " ~
Tortl i zat o pe il “anr DRbBRELOR Beitgrsr insy Bapgrice
concer ni ng Resegfrdlcdeyini cECPOLEhgtEare et VErd ousl gt 88s (2009)
contribupe theodheHffigaeusaandethenl effostris Npit at tin] bytialeent
solely to the delay or_ preventiagn of 20ovul ationl4. [0013] Sone

studi es havé SHoWGT t hBEe ey riegngss of LNG-based’ EPCs was only
wi t hECPst hateanteaaimm @l Wrhegest .agen (| evonorgestrel) has an ef fect
both on the ovul atory 25 process and al so on | uteal

functionl5b, 18, 19, 20,58. By contrast, two other studies show no effect
on the endom#X0&ainl67he. figikd] ot hér astady, iaf whhehet e egesreageoms30
(1 evonog ges )5 - drg d or S - uryy s

an effe?:t9 otncrt téill\ségaggt :)Qrg;lg}aﬁrgrné?g{ ystg%ce?]eeH_"n %\rﬂlgeral}%otanéﬁ o

endomet r i umPreRRFEEoNS hitdiates @%CIoulVE ot I tede¥ | gesdadsna | &Bsr

study whose peRiry PhNPOSEgiRsdt Qnassessrgsdanibkiralo Ol ¥eodebsn 3hese

expressionn. . -4-. . . . . .
P studies confirm that the mechanism of action lies in

ovulation being inhibited or delayed 231,

20
[0007] This delay in ovulation explains the efficacy
of ECPs if they are taken during the first half of the
cycle, i.e. before ovulation.

25 [0008] Studies have also examined the dquestion of

whether EPCs have an effect on avoiding pregnancy even
after owvulation. A comprehensive review of this
question is provided by J. Trussell and E. G. Raymond
in their article T"Emergency Contraception: A Last
30 Chance to Prevent Unintended Pregnancy" published in
March 2009. However, in view of the different and in
some cases contradictory (study} results, the authors
coeme to the conclusion that the question of whether
ECPs can prevent pregnancy even after fertilization

35 will never be resolved.

[0009] Thus, some studies indicate histological or

biochemical changes in the endometrium after treatment



the spermand the function of the genital tract23. A nore recent
study indicated, however, that 1.5 ng of |evonorgestrel has no
effects on the cervical nucosa or on the entry of sperminto the
uterine cavityn. 5 [0016] The reduced effj cacy of EPCs when their

adm nistration is delayed after unprotected sex suggests t hat EPCs
have no eff on ni n Qf e o S e ot t
efficacy of% ttél ppgggct ﬁ%&%ul U&r%babg’%%]ngit b%ﬁ%e en looﬁlt%%at
tinme it was E&dis ninstyer éd,scat unéaagtfe;@ I oﬁghas tiiee E@Idaltg%k@f bater e
ni dation24. 40Q1L7);3idigs, on rals anbreapuchie-aonkeys (Cebus) 15

wi th | evonorgestrel in &an ovulation-inhibiting dose show that
fertility is not inpaired after fertilizationl2, 25,26. However, it is
uncl ear whetfioarLahi sp@@l@serz@iém saadbesapMdem hogmbsad 20t [ @018]

Al t hough the nechani smaf ac f not |y, cl ear

nas beon deRSHETEL {1 CEBS RAUETG LABL Lrv S bor ot PaTen She cltlh n
t he meani ng cof ’cﬂnhiaeeahei‘cmraaittz:i1'(1:1115;1 %8ed by the medical authorities, e.g.
the Food and Drug Administration / National Institutes of 25Hea|th27.
[ 0019] Besides the studies exam ning the mechani sm of action, many

studi es haved %dii nedurdiesui eABFFi 6y toRtdi #Fer dhEussathehclude” a

regi mengp gestagetuARd dosesHOr RhRAYr CAt alt neoNtAgRRL | ARt cum,
Post - coi t al ntraceptlo ns that w& n who do pot WI£ to becone
pregnant aft ‘Pgd% FEKE1IEaIt dME Thvar HREEN! | Tat SPr DA EEs
i nt ended towfte:\yenbfovsgbeatmpna 35b@ﬁa@] e thier stubeLk tn’lartslr;bcsrt of
connecti on was carrl %% out, _as ea{%1 thee 1&97roes Thus a:.Lrtlloo%s of
gest agens, imeludi ng evonglgﬁestre Were teSted as rottime
post - coi t al f@@frl:tlrla@@p?tmres P ext ensi ve studies (The Journal - 5 -
of Repreoguctive Medicine, 13(2), (1974); Contraception, 7(5),
367-379, (1973); Reproduction, 2(1), 61-62, (1975); Internati onal
Jour nal of 42l ty, DBoweyss:1 gFatdrtgml THREDncECRCAE)iREsedhe

Wﬁre bﬁt \Aeereflf%m 5 afd IgSRH pgnd]]iff@t_reesuthstor e giadi &slcsm@em d
t hat the post-coi cotr tive efficienc .evonargestre en
1Sed ol onb. SR 8 onCar IR 1SS 1SR gt SR GETT AL EACE YL G
co-wor ker s [aFe idauratdle ofsReginoduct i whelVediediarye h’i(zpre(vle%td)oh of

reportedgythe rasulitsef such studies in which a pharmaceuti cal

corrp05|t| on Cont aini ng 100 pg of ethinylestradiol und 1.0 ng of
norgestrel was used as a post-coital 15 contraceptive in a single

dose. The compAsijti osdas Lekenew tHhive fsM@wﬂama%ft@aryppﬁ:qre%%@%t
sex. This nethod was | ater nodijfi ed. t he one_hand, the period of

time for podsith e ubEEsf th@‘%%rrpoé?oﬂt&?r\/vas PBAtced FPdm 5 IFSFE IS
72 hours, am¢emdmgﬂm hand, drhecZ@edesebravds daubtled iovuibeory

sense that adnini stratl t he conposi ti.on re elatladlsla?& Rour
after t%g f iR st=Sadhni ni ‘?r ation [Ferti stteyalanafl%%iﬁcﬁl ty, 28, 932- %’6,
(1977); ibi ¢or&7ra£08 53 ©1982) ; skntléenat sboal dourgiafewf on  the
Gynaecol ogy apgd, gltn(usos, 15, 133-1 36, 25 (1977)]. This

t

nodi fication |rrprove he success of the method. [0022] Fol |l owing the
studies by A. A Yuzpe and co- workers, various other trials were

conducted tgqo014] Another  study, in which the gestagen
30 {(levonorgestrel} was administered before the LH surge,
in turn shows an effect on the secretory pattern of

2l However, this

glycodelin in serum and endometrium
result could not be confirmed in a later study whose
very purpose was to assess endometrial glycodelin

35 expression??

[0015] A study of levonorgestrel carried ocut more than

30 years ago established an effect on the migration of



30 denonstrate the efficacy of this conbination. In these studies,
the total dose of ethinylestradiol was 0.2 ng, conbined with 2.0 ng
of norgestrel or 1.0 ng of | evonorgestrel. The results of the studies
showed that, although the above adm ni-staation (Yuzpe regi men) 35
caused fewer side effects than estrogens which were used earlier at

hi gher doses,. .th at.i v i .Qf . naus an 14 3St iyl |
very high (%&% a%%é%%arnéfp%}g%i \%zjl%)%et.l%?hegg gtl% e g?#{gg%% g%é? ue’ té
the - 6 - @steogedcentedttuglyd {rdtdcabededdicei@vadeeptiadte lofd tig of

met hod. Mor a¥gho deeafdi aay A dhe-tteatephedectoasss WieBsa or
vom ting occurs. 5[0023] The use of |evonorgestrel for enmgrgency

contracepti GF W&§ Grdov &leFast™ HE SO NeTHE S8R <& % he st udi es
were repprted in two well docunented publications [Lancet, 352,
428-433, (1 =,and man Reproduct i 8(3), .389-392, 3) Th
efficacy of 9[%8:)1166%' et SthVﬁ‘li c’ﬁeccg:)%crﬁéjai ne%ﬁjr";:/a 3.’750?79 %EB evg%%rggelg rel
and of conbiagatindrstiraldlietns f iem t Helduege neftod whinghr cdetttaich 0sExny
of ethinyle iQl ) vanpor I i-nv i d
B e N N e
the 15 secorded@SEWeé ngs g msherelsa2thouprsiartey Phethpr Srogier
The resubt s wwhawedpt-Bakbihe psot @t | gBpwhHBnt W akinet stihat contaisn
0.75 ng of |evonargestrel was better than the protecti with th
Yuzpe regi né@fm &5t hat theP Soné? whEPecdt védiConkyF 1S taken

| evonor gest melf 2@ exprrtdiencéd fewer side effects, a finding that
could be attributed to the absence of ethinylestradiol. [0024] The
results of the clinical studies also showed that the earlier the
treat ment wldPOlZdr t edtpokitescobRugatss and sepuehithaneikers . (Hewenser

experi epge shows tl%@ﬁorﬁqx‘?j%@c’}ew i del gy fo%'l%%ib%eiﬁah&%titti%@ elydlsR
order to avoid a situation where the second dose to be takenafter 12
hours falls Sit°%an ukBaft ablfe4tiide {¢f or &Xanpletat alFPFErGhen SHEST
wi Il be asl eemtilAccarididig 66°t heod@vstydiesishawevebr @kather this
observance of theé_éizi-chour ig)terval 'bqu v\ygerhthe two doses is essenti al
in order nott¥ETENER (18! Rssidrad &% e " At ding to statistical

data, nobst of the wonen took the second dose within 12 to 16 hours

af ter the g diose, S8(4ancetne 352, 4285433 (A998 or rlpe1448201

descri bes a Pproduct t nprises just one ta ut contains tw ce
t he amount &MYicednorygesatelit jhas Begnpgenpnatravedstibstahels Thive

t?_bl et Ihasttrga b@bb%'ﬁ%:%ewft ébfﬁci? [lﬁ%ﬁ a{i"t@ﬁrﬁ{‘_@h@t er}g%@ﬁ%ﬁx.oﬁs tHed
clinical study was able to W, e contraceptive effect 1s

conpar abl e 6 £ gy VBT s??%‘atg\)’ bet® e}“efiﬁﬁﬁ? - Wit dept Fue - efféct
when the dosedds ahali detig rAdn?hisbt£t Son edcNaoodra Ini s 01 7otay [OF.
Jonannsgg etHee}aIl.t,thunan Reproduction, vol. 17, no. 6, 1472-1476 10
(2002) ] “7Johannsen assunes, however, that the high-dose formnulation
of 1.5 mg will be nore poorly tol erated (nausea, queasiness,

vom ting, an@lge ghsiycbance ofttdee reasbial ngY ¥l nechanism of

action, many studies have examined the suitability of

(¢)

different treatment regimens, gestagens and doses for
30 post-coital contraception. Post-coital contraception
means that women who do not wish to become pregnant
after unprotected sex take suitable pharmaceutical

products intended to prevent ovulation.

35 [0020] The first work in this connection was carried
out as early as the 1970s. Thus, variocus gestagens,
including levonorgestrel, were tested as routine post-

coital contraceptives in extensive studies (The Journal



15[ 0026] Ot her research groups have investigated the influence of COX
i nhibitors on ovul ation. For exanple, Pall et al. investigated the

i nfl uence of rofecoxib on ovulation [Pall et al.; Human Reproduction
vol. 16, no. 7, pp 1323-1328 (2001)]. 4 this study, 25 ng of the 20
active substance were used on 9 successive days. A delay in ovulation
of over 48 haqur s, oht.ain pn. A4 of ien 00 by
M S. Bata eot%ua e.p%fosd%cﬁcﬁ‘feng\gevﬁht%l%’ Pg? Fg}s’ ré%%??g'bégkft%\ggse?’%ggigés
the infl uende0f, me}@ktTaMh on (6PUBAL i oRgBatcuadtical,. , J(HIi n Pharfdcol

(2006) 46:925-933],. ThiS-shudynshoweuhal, ¥Ethed+4aseof 39 mysgen
patient and day (on 5 successive days), it 1s possible’to achieve a
delay in ovifilati bh 8f55- dals. BT (D287 Y APPRESYH X F4iHIHR ot 20 are
known insprigye pl es@s hei.ngriel abkveky wal | chel etalads tdieodEALhat

[ EMEA/ 62838/ 2005; EMEA 62,757{ 2005(1 IftOi nts to this c%?ss.of £
subst ances a9'%osi P HiGHE ri sk-P - adver’stVS5 cardf bvaskG¥ar ©
event s, and lievdriarcefsare Ir,ecdmrendsed hatondie vaswestwedtect aveadoseehe
used. The c felnqugy avai |l abl e study data show a trend whereby the

ri sk of renal” and “cardi ovascul ar events increases as the - 8 -

sel ectivityforCOX-2(cycl ooxygenasetype2) increases. Ml oxi cam shoul d
therefofg begdgoaated W hh cinepaspeed i ao-campeadesd torfd helo@dd1 of

i nhibitors such as piroxi cam|[djn Pharnacol T{1er7 009 Feb;

85(2) : 190- 7;REP MBSt helapi o 2006, 26(7) r910-'936)) ] | nErRASTRY cBR®2
sel ectivity,rdmmimeer off S shidhked ttidilkesl esser wgastr oiant edhirnakesitdeal
effects, and c;[mheo a:.deviernse 8§£adil{c1)¥§sc1,ll A events Q%e h'théart ic? en g
found only iT¢ases of ' chfonfe™ts Rm 59 fa. o4 11771002 Oél]n.
10 [0029] I nla (i lmg stfidypokbssaicedt alas i nwesti gas edat heogsecofital

mel oxi cam i n. G nakion wihh éeVs;i’?ﬂl%eSBB%E._( '—N@%H%ﬁﬂ%iocvi%r@t Len

poi nt in connection W th enmergency contraception uman_ Repr oducti on
vol . 22, 15 tiderp wishdsy- £39€( 280Y5] . 2f ¥ hiw REURL T t &5t s Thefe
used, each ona HRNtAH NI NG Or TholE FOEJLNGN( kitawnend oragXanphe, poy ithe
trade nane Po tl.nor-éz. Mel oxi cam was yseﬁﬁat a dosg.of 15 ng In the
group of patQlfertd® haRP TRt S W T het cbhbi ASFPEAL6f CRel8Ri cER ARG
LNG 20 therferonast adtryendtd owar doarseduocet] | ool déece tdferovindat!} ommhe
et P I LD dENSS PACIIY VEedad) LhE Gl 8o £ 0800 VaT

i ncreasi ngly nore pronounce e |later ets were ta .
rel ative to alife evmbasibhon25ap003Weattsl obf ebrusht taHitsey nvleat iféasits

therefore to ks fvaidal] e [pephanTRGeU{£ak6@ARISHL | OB fOB32-936,
energency contraception which_can be adm ni sterggl 5ust once, with
reduced doseliboth iof B3 nhPBrt orrdBamd 3 (198277  Internationa

Journal of Gynaecology and Obstetrics, 15, 133-1 36,
25 (1977)]. This medification improved the success of the
method.

[0022] Following the studies by A. A. Yuzpe and co-
workers, various other trials were conducted to
30 demonstrate the efficacy cof this combination. In these
studies, the total dose of ethinylestradiol was 0.2 mg,
combined with 2.0 mg of norgestrel or 1.0 mg of
levonorgestrel. The results of the studies showed that,
although the above administration (Yuzpe regimen)
35 caused fewer side effects than estrogens which were
used earlier at higher doses, the relative incidence of
nausea and vomiting was still very high (50% and 20%

respectively). These side effects are due to the



30 al so of gestagen, and which at the same tine shows inproved
contraceptive efficacy conpared to the currently avail able

gest agen- based contraceptive products. A further object of the
invention is to nake avail abl e products v ch permit safe one-off use
with 35 reduced side effects and in which, in addition, COX

i nhibitors are use whi 0 r rls ardiac
and/ or renal®® fﬁk?ﬁ ffé%£ gﬁSOifT#Lls ob F§§ gséac ﬁgﬁé f Eﬂ
present inv@mmhmd | tMovago¥eund thgt @S@1¢¢W%|t@ﬁs;ﬁh%nttaﬁetmﬁet
effect of 0eglAagens.s a3 WRsMldiQf JMiGh the dose

of gest agenr equi r edt oavoi dovul ationcan 5 surprisingly be considerably
reduced. Conversely, gestagens can further potentiate the

ovul ati op-i rvid@x)i ngTRES ecise of EOX 1ahbhbteestr8Y nmemns otmehesacy

tic effect bl &, despi L d
ctpectal |y 6PE R RGN IS o LU Ve 10 Eehpal bl o8 “eeaRcs of

enhanced conﬂmacegﬁxMeaﬁfwamezumbgmrtm® samn twne tvelieddoeutnketsidde

effects of g;%tbflfé it {raybstances [998: %}%St%q%@a}ssoac%@t Adrahde

effects in rtlc as’' nauséa and headaches) 'éan be re uced
by addltlonRﬂPQQﬂngywﬂww@bﬁtor3&ﬂﬂ3ﬂ¥nrw¥%%%bb tm§QCﬁﬁﬁ%@ﬁ¢Yt?f

and accept a&%%l%ftst hgn et hodnd0033bht ywas, Al spgpassi bbeohe rshawrthat
t he use of 20 X_ i nhibitors al so reduces the rate of fertbllza |ogy

of ovul at ed aewmscwalaw%tt%?rpFe%gtéoéémsﬂ}%aW%% LhFrotnded <
cunul us cel lentahier e . ne GdiTUloES @thllﬁys_lél’sﬁzwmd.ld‘lg Talﬂlel oacyat emgavef
i nportant f ctloqg | rthllzatlon g@a S. (3 hln El%ggﬁ) nd
That is to f’géven {'RE oviiF &fFoH% s %o suppresse R
i nhibitors, aﬂmﬂeWLshanfmﬁrm»ucan@ﬁmﬁanmm@meﬁéetedr@gmtlwgﬁmr@hﬁa

rEdUCEdléat%leoJaer&déé Ztﬂé r%w%ﬂélé@e%@b?@ MoQEQ LecLpf I’:H@”%@.%S%n

the characteristics of us expansi on occurs after
LH peak 30 &% i nTMAi dtespridst a@lll%‘ﬁ%ﬁin§hﬁ{fayt%er@Ir@t@é?ééoﬁxa%‘ﬂé :‘?r)“’o
m;bl eags tt%El@H§VQ@1aFtE| bﬁhtbhhy 0f750nﬁ<§ acept ll@%&@fﬁ&_ﬁf ﬁd:letlo whe
ase rket cts, that use C i smof ovulation
e e T o8 S L AR S
despite 35 @it tbat CGdrcewninng uhﬁaetéeeuveﬁ prokt adkeacdongeanrel
fertili ;TS | $ t e n J.. T
LANCET o1 S8 %%&gﬁes Jﬂ-@pﬁer %Oé%lu%@é tg%br o% hamn 5‘?5, C%E&. be.
10 - [0034]aﬁtﬁkaﬂQﬂ)qﬂxﬂhQMabSQﬂqﬁ|Qﬁnqﬂh¥ﬁxi3ﬁﬁﬁ Lalhe dose of

active substances (gestagen and COX inhibitor) in equal parts to 2
pills wthout significantly [ iring the efficac

5 i npa as I
i s ensured tif}e ‘ﬂhe Thet eP9aLT Befq%eé?ﬁlet et Fiieql d%E‘égJa‘ﬁﬂ ?Illméoségﬂ'f&d
dose does nath=xcged da2r o Sth@nﬂr@&tl‘n@ﬂ’g @ssi ttkestabseoensuvadushat

bot h pi ar.e t.aken wit,hin 72 hours after unprotected
cox Pofbvert gr ks Ui orEr SEt oo Tt | SeRar AehEE, Sake" eRbeda
(conpl i ance wcmnarakwn?gltItﬂeel@@fcomkdmfsethandfwwwabﬂ:ee figr ¢heer to
patient), thig form qub A 1%?%%5:?” 19 n%c%%f ecﬁ<5§éj 00321 t%?qen

gest agen, |t |s poSSi n principle to use gestagens
are known arftigged 4 meies %@h%$a%%p@ﬂvé@sahéaéﬂ§otéﬂﬁerf@és@é@éﬁ@

suitable forgioral t4s@ #hdh shkormdi nene-acekate (KMYsding to the
norgeStbgateQN e&ﬂorel %§5éfﬁ1n ggﬁﬁb observance of the 1Z-hour
interval between the two doses 1s essential 1in ordexr
not to reduce the desired effect. According to
statistical data, most of the women took the second
dose within 12 to 16 hours after the first dose

35 [Lancet, 352, 428-433, {(1998)].

[0025] In view of the stated disadvantage (the delayed

administration of the 2nd tablet), European patent



nor et hi sterone (NET) / norethi sterone acetate (NETA), 20 etonogestrel
(3- ket o-desogestrel ), nomegestrol acetate (NOWAc), denegestone,
pronmegest one, drospirenone (DRSP), nedroxyprogesterone acetate (MPA),
cyproterone acetate (CPA), trinegestone 1 HM5, |evonorgestrel (LNG,
norgestrel (NG, desogestrel (DSG, gestodene 25 (GSD) or dienogest

(DNG, of [ levo | (L o] re ge; e
(GSD) and mlél(r%%gzg?t ?%EI%?%%S pér e}}gdrde . Fgﬁgithe&%ré@g%%%rmsggt (E)E%Ee he
i nvention aga@lgitoditt dortams gentye coper asepifoaf Levenergestirel i s

particularly preferyefy 30 L0Q36L Thedawel dasgd inmdtidornibets be
gestagen used for the errerggnc%acontracegtlon Is a dose that stil
e

|
i nhi bi ts ovH&Eon ¥ FRE d Frés depehdi POt ThesGestSHgen Afsed.
The fol | 8w rY. isuggeast edudiyni wak deses 35 f ghdwhi WHd orobft ravebat ven

Gose! oy~ ORarFds Hons MRRTST AT Ry Fro- 2 elor 5 HGRLY o F obar 4ha
acet at e (CPARel amrtradesoygest eef¢OSGrhe80 trg28losdDi enodestidPNGinto
2 tablets, each containing 0.75 mg [E. Jonannson et

al., Human Reproduction, wvol. 17, no. 6, 1472-1476

10 (2002)]. Jchannsen assumes, however, that the high-dose
formulation of 1.5 mg will be more poorly tolerated

(nausea, gueasiness, vomiting, and also disturbance of

the menstrual cycle).

15 [0026] Other research groups have investigated the
influence of COX inhibitors on ovulation. For example,
Pall et al. investigated the influence of rofecoxib on
ovulation [Pall et al.; Human Reprocduction vol. 16, no.
7, pp 1323-1328 (2001)]. In this study, 25 mg of the

20 active substance were used on 2 successive days. A
delay in ovulation of over 48 hours was obtained in 4

of 6 patients.

[0027] The study by M. S. Bata et al. is in line with
25 Pall's results but investigates the influence of
meloxicam on ovulation [Bata et al., J Clin Pharmaccol
(2006) 46:925-932]. This study shows that, with a dose
of 30 mg per patient and day (on 5 successive days), it
is possible to achieve a delay in ovulation of 5 days.
30
[0028] Although COX inhibitors are known in principle
as being relatively well tolerated, the EMEA [EMEA/
62838/2005; EMEA/62757/2005] points to this class of
substances as posing a higher risk of adverse
35 cardiovascular events, and it therefore recommends that
the lowest effective dose be used. The currently
available study data show a trend whereby the risk of

renal and cardiovascular events increases as the
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selectivity for COX-2 (cyclooxygenase type 2)
increases. Meloxicam should therefore be treated with
circumspection compared fTo other COX inhibitors such as
piroxicam ([Clin Pharmacol Ther. 2009 Feb;85(2):1920-7;
Pharmacctherapy 2006;26(7):912-938]. Increasing COX-2
selectivity, however, is linked with Jlesser gastro-
intestinal side effects, and the adverse cardiovascular
events have hitherto been found only in cases of
chronic use [Am. J. Med. 2004;117:100 -106].

[0029] In a pilot study, Massai et al. investigated
the use of meloxicam in combination with levonorgestrel
(LNG) on the ovulation ©point in connection with
emergency contraception [Human Reproduction vol. 22,
no. 2, pp 434-439 (2007)1. In this study, 2 tablets
were used, each one containing 0.75 mg of LNG (known,
for example, by the trade name Postinor-2). Meloxicam
was used at a dose of 15 mg. In the group cof patients
who had received the combination of meloxicam and LNG,
there was a trend toward a reduced incidence of
ovulation compared tTo the group treated exclusively
with LNG. This effect was increasingly more pronounced
the later the tablets were taken relative to the

ovulation.

[0030] The object of this invention 1is therefore to
make available a pharmaceutical composition  for
emergency contraception which can be administered just
once, with a reduced dose both of COX inhibitors and
also of gestagen, and which at the same time shows
improved contraceptive efficacy compared to the
currently available gestagen-kased contraceptive
preducts. A further object of the invention is £o make
available products which permit safe one-off use with
reduced side effects and in which, 1in addition, COX
inhibitors are used which pose a minimal risk, or no

risk, of cardiac and/or renal effects.
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[0031] This object 1s achieved by the present
invention. It was found that COX inhibitors potentiate
the effect of gestagens, as a result of which the dose
of gestagen required to avoid ovulation can
surprisingly be considerably reduced. Conversely,
gestagens can further potentiate the ovulation-
inhibiting effects of COX inhibitors. By means of these
synergistic effects, it is possible, despite quite a
low dosage, especially of the gestagen, to achieve a
comparable or even enhanced contraceptive effect and at
the same time to reduce the side effects of both

cilasses of substances.

[0032] Gestagen-associated side effects in particular
(such as nausea and headaches) can be reduced by
addition of the C0OX inhibkbitor, which increases the

tolerability and acceptance of the method.

{0033] It was also possible to show that the use of
COX inhibitors also reduces the rate of fertilization
of ovulated cumulus-oocyte complexes (occocytes that are
surrounded by cumulus cells, where the cumulus cells
surrounding the oocyte have important functions in
fertilization, Tamba 5. et al. PNAS 2008). That is to
say, even if the ovulation is not suppressed by COX
inhibitors, there 1s a further contraceptive effect
resulting from a reduced rate of fertilization. This is
probably due to influences on the characteristics of
the cumulus expansion which occurs after the LH peak
and in which prostaglandins play a role (see Example
3). This leads to improved reliability of contraception
compared to the LNG-based market products that only use
the mechanism of ovulation inhibition. Thus, improved
efficiency of <contraception is  achieved despite
ovulation. Concerning the effect of prostaglandins on
fertility, reference is made to the article by Nermann
R. J. THE LANCET 2001 and Sirois J. et al. Human
Reproducticn Update, 2004.
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[0034] It is also possible in principle teo divide the
dose of active substances (gestagen and COX inhibitor)
in egqual parts to 2 pills without significantly
impairing the efficacy, as long as 1t is ensured that
the interval between the first dose and the second dose
does not exceed 12 hours, and as long as it 1is also
ensured that both pills are taken within a period cf 72
hours after unprotected sex. However, Zor the reasons
mentioned in paragraph 24 (compliance in taking the
second dose, and convenience for tThe patient), this

form of administration is not preferred.

[0035] As gestagen, it is possible in principle to use
the gestagens that are known and wused in oral
contraceptives and also other gestagens suitable for
oral use, e.qg. chlormadinone acetate {CMA),
norgestimate {(NGM) , norelgestromin {NGMN) ,
norethisterone (NET) / norethistercne acetate (NETA),
etonogestrel (3-keto-desogestrel), nomegestrol acetate
(NOMAC) , demegestone, promegestone, drospirenone
(DRSP), medroxyprogesterone acetate (MPA), cyprotercne
acetate (CPA), trimegestone (TMG) , levonorgestrel
(LNG), norgestrel (NG), desogestrel (DSG), gestcdene
(GSD) or dienogest {DNG) , of which levonorgestrel
(LNG), desogestrel (DSG), gestodene (GSD) and dienogest
(DNG) are preferred. For the use according to the
invention as a product for emergency contraception,

levonorgestrel is particularly preferred.

[0036] The lower dose limit for the gestagen used for
the emergency contraception is a dose that still
inhibits ovulation. This dose varies depending on the
gestagen used. The following suggested minimal doses
for inhibition of ovulation (21-day use) are found in
the literature (Table 1):



Table 1 [0037] The upper dose |imt for single admnistration 5 of

| evonor gestrel
pg is preferre

in the emergency contraception productsipn-the market today,
based on LNG 10 [0038] For the other gestagens used

are al so al

I's 900 pg. According to the invention,
an anount corresponding to half the dosage used

d, i.e.

whi ch

a dose of 750

according to \hSS£Q§SgFL2nA t he folloming anoy q&s &5§%fég§i t he 992?
ranges for prefrerrea——stnrgle—admntstration AT VB m
Chl or madi none @bébamQQGNhhelaBeiEteyﬂC&ﬁéroneldbéiamEgCPA) mg 15
Desogestrel(Dsgypgoggrgng QE%@%Q%SRQE&EQ 1 3012£?§p|renone(DRSP) 2
Desogestrel (DSG) 60 pg28
Dienogest (DNG) 1-2 mg%
Drospirenone (DRSP) 2 mg33
Dydrogesterone >30 mgBE
Ethynodiol 2 mg33
Gestodene (GSD) 30 ugw, 40-50 ug2E
Levonorgestrel (LNG) 50 ugw, 60 pg28
Lynestrencl 2 mg35
Medrogestone 10 mg33
Medroxyprogesterone acetate | 10 mg33
(MPA)
Nomegestrol acetate (NOMAc) 2.5 mg32
Norethisterone 0.5 mg33
Norethisterone acetate | 0.5 mg33
(NETA)
Norgestimate (NGM) 180-250 pgn
Progesterone 300 mg33
Promegestone 0.5 rng33
Trimegestone 0.5 mgx
Table 1
[C037] The upper dose 1imit for single administration
5 o¢of levonorgestrel is 900 npg. According to the
invention, a dose of 750 pg is preferred, 1i.e. an
amount corresponding to half the dosage used in the
emergency contraception precducts on the market today,
which are also all based on LNG.
10
[0038] For the other gestagens used according to the
invention, the following amounts i1indicate the dose
ranges for preferred single administration:
15

Gestagen

Dose p.o.

(ng)



30 Dydrogesterone 30 450 Et hynodiol 2 30 Gestodene(GSD) 0.03 0.75
Levonorgestrel (LNG 0.05 0.9 Lynestrenol 2 30 Medrogestone 10 150
Medr oxypr ogest eroneacetate (MPA) 10 150 Nonegestrol acetat e( NOVAc)

2.5 37 - 12 -
Minimum |[Maximum
Chlormadinone acetate (CMA) (1.5 75
Cyproterone acetate (CPA) 1 1h
Desogestrel (D3G) 0.06 0.9
Dienogest (DNG) 1 30
Drospirencne (DRSP) 2 30
Dydrocgesterone 30 450
Ethynodiol 2 30
Gestodene (GSD) 0.03 0.75
Levonorgestrel {(LNG) 0.65 0.9
Lynestrenol 2 30
Medrogestone 10 150
Tziiixyprogesterone acetate 10 150
Nomegestrol acetate {(NOMAc) [2.5 37
Norethisterone g.5 8
Norethisterone acetate
(NETA) C.5 g8
Norgestimate (NGM) 0.18 3.7
Progestercne 300 4500
Promegestone 0.5 8
Trimegestone 0.5 8
Table 2
[0039] According to the invention, dose ranges are

5 particularly preferred that correspond to
amount to six times the amount of an
inhibiting dose. Therefore, according to the

particularly preferred dose ranges are 100 -

twice the
ovulation-
invention,
360 pg for

levonorgestrel, 1 - 12 mg for dienogest, 120 - 360 ug

10 for descgestrel, 60 - 300 ug for gestodene,
for CMA, 360 - 1500 upug for NGM, and 5 -
NOMAC.

3 - 30 mg
15 mg for

[0040] Particular preference is given to a composition

15 for emergency contraception which, in addition to the



Nor et hi sterone 0.5 8 Norethi steroneacetate (NETA) 0.5 8

Nor gesti mate(NGW 0.18 3.7 Progesterone 300 4500 Pronegestone 0.5 8

Trimegestone 0.5 8 Table 2 [0039] According to the invention,

dose

ranges are 5 particularly preferred that3cerrespond to tw ce the
amount to six times the anDunt of an ovul ation- inhibiting dose.

ﬁQuQQS%f

I enogest,

ranges are evonor estrel

Ther ef or e, 26601 4iiNg, 10, hecbANEnhEon . RAGHLULALLY T eLgr &

120 - 360 p@590“deKheEbgestrel 60 - 300 pg for gestodene,

for CMA, 360 - 1500 pg for NGM and 5 - 15 ng for NOVAc.

3 -
13 -

30 ny

[0041] The COX inhibitcrs that are used acccrding to

5 the invention include in principle all

the

COX

inhibitors that are available for other indications,

e.qg. also meloxicam. COX inhibitors
particularly suitable according to the

include piroxicam, naproxen, celecoxib,

10 tenoxicam, nimesulide, lornoxicam and indomethacin,

which piroxicam is particularly preferred.

COX inhibitor in combination with a gestagen

a better effect than is achieved, for example,

combination of LNG with meloxicam (see Example 1),

15 it additionally reduces fertilization.

that are
invention
diclofenac,
of

Thus, this
(LNG) has
for the

and

[0042] For the COX inhibitors too, different dosages
are to be employed depending on the COX inhibitor used.

Dose ranges for the COX inhibitors used according to

20 the invention result from the recommended maximum daily

doses of the respective COX inhibitor for preferably

single administration. These recommended maximum doses

relate to long-term treatments and

continuous

therapies, and therefore, for the present indication of

25 emergency contraception with preferably

a

single

administration, it is also possible to use three times

the recommended maximum daily dose. A guarter of the

recommended maximum daily dose is regarded as the lower

limit. For the COX inhibitors used according to the

30 invention, this gives the following amounts (Table 3):

Recommended Range for

maximum daily | emergency

dose* (mg) contraception
(mg)




COX inhibitor, contains |evonorgestrel in an anount of 150 - 300 pg.
[0041] The COX inhibitors that are used according to 5 the invention
include in principle all the COX inhibitors that are available for

ot her indications, e.g. also neloxicam1€OX inhibitors that are
particularly suitable according to the invention include piroxicam
naproxen, cellegpxib; Cc%cl of enac, 10,%enoxi cam ni rresug i de60 | or noxi cam

and i ndonet haci, UI whi-ch-ptroxicamt+s—parttcutart preferred—Thus,

this COX inhi|sTemexieamonbi nati on W8h a gest agen (LI\@ hak?@ bette
effect than isyachigyed, for exanpl gzshor the conbinajden oigddNG with

nel oxi cam ( seg—Exanplre D —and—15 |t additionatty Tgduces
fertilization.Diobapenser the COX ihdPhitors toa, dilff®rem>Yosages

are to be enplpy@&ng@pgggﬂlng on tgrzg@x i nhi bi tor useth Dosgpranges

for the COX inhibitors used according to 20 the invantion result—from
t he reconnend@%e SR daily doses?®® the rpqpprfi\AIQQ)(i1ﬂﬁQﬁf(w

for preferabl ywshagheiadm ni strationpoThese recomendsd Meaxderum doses

relate to Iongiterm_ reat ments and ni1 nuous therap|4es, d

t heref ore, fo}z_ih%—-ﬁo MW&G%@Q@&G@M
wi th preferabl yo@pstfghe adm ni strpeeodx*it is al so |paEsiblEI® use
three tines the reconmmended nmaxi num daily dose. A quarter of the
reconmended maxi mum daily dose is regarded as the lower limt. For

t he COX i nhiTeitler $ used according to the 30 invention, this gives the
foll ow ng amounts (Table 3): Recomended maxi nundaily dose* (ny)

Rangef or energency contraception (ng) - 14 - Piroxicam?20 5 - 60
Tenoxi cam 40" 10 Mardgwapiaken ﬁ%@sscﬁﬁ pggodiolters Kluver Health
5 (Ovid SP Verlag) Drug Information Full Text

** Maximum daily dose as per pack insert

[0043] In a preferred embodiment of the invention, a
10 combination of piroxicam in a dose range ©of 5-60 mg and
levonorgestrel in the range of 60-750 ng is used in the
pharmaceutical formulation. Particular preference 1is
given to a formulation containing 10-30 mg of piroxicam
and 150 to 300 npg of LNG.
15
[0044] The pharmaceutical formulation can be present in
a solid or liquid state, for example as a tablet, film-
coated tablet or coated tablet, wafer, capsule, pill or
powder. Lyophilized powder ampule formulations, which
20 permit in situ preparation of liquid compositions, are
also included. Liquid compositions can be injection

solutions or infusion solutions, for example.

[0045] The preparation of the pharmaceutical
25 formulation is familiar to an expert. The preparation

of a formulation as a tablet is described in Example 4.

[0046] The efficacy of the compecsition according to the

invention was ascertained by ovulation-inhibiting



Di cl of enac 150 40 - 450 I ndonmethacin 200 50 - 600 Cel ecoxib 400 100 -
1200 Ni nesulide 200 50 - 600 Lornoxicam 16 4- 48 | buprofen 2400** 600
- 3600 Table 3 Maxi mum dai ly doses as per Wl ters Kl uver
Health 5(Ovid SP Verlag) Drug Informatioh Full Text * *Maxi mum daily
dose as per pack I nsert [0043] In a pref erred enbodi nent of the

| nvention, a, %r %%”P%Q?Jﬁi&& %utp' iﬁ’?&' ”f&nQPéer%ac% Jg{h plttc]

and Ievonorg e range o 'S usé
phar maceut i galclfegy-miAatsiton. uspamm éuw@ﬁepr%ﬁ@mc@lm% pilgeabeo (§.003

formul ati onyeont@i i ngh10-3% ongl, Rl rpxmgarﬁrﬁﬁdo 150 ni0 ,300n P9 19ki
LNG 15 [004 The phar maceuti cal "fornulati on can be present in_ a
solid or |i§§5¢ sPht & evrorgestiied astlCl apiat | It riéasfed t abihétChor

coat ed tabl etherdaf 85, seapsulres pirhlaviopendrtbityaghidifzent pontekas
anpul e forrn#daﬂdpngha%hkfhdose of 0.01 mg of levencrgesterel per
animal {subcutaneous, hereinafter abbreviated to s.c.)

still has no ovaulation-inhibkiting effect.

10 [0047] With the dose of LNG thus determined {(0.01 mg),
a comparison test was then carried out in which the
ovulation-inhibiting effect of LNG, placebo, meloxicam,
piroxicam, and the combination of LNG and meloxicam,
was compared against the compositicn, according to the

15 invention, of LNG plus piroxicam.

[0048] With the onset of the metestrus, 5 animals in
each case were treated on four successive days with (a)
placebo, (b) 0.01 mg of LNG, (c) 2 mg of piroxicam, (d)
20 0.0 mg of LNG and 2 mg of piroxicam, {(e) 2 mg of
meloxicam, and {f) 0.1 mg of LNG and 3 mg of meloxicam.
LNG was given by s.c. administration, and the COX

inhibitor was given orally (p.o.}.

25 [0049] Whereas 42 oocytes ovulated in control group (a)
and 35 oocytes ovulated in treatment group {(b) with 0.1
mg of levonorgestrel, the ovulation rate with a
combination of 2 mg p.c. of piroxicam plus 0.1 mg of
levonorgestrel (treatment group d) was only 3 oocytes
30 (only one animal of 5 showed any ovulation at all). By
contrast, with 2 mg of piroxicam on 1ts own (treatment

group ¢), 9 oocytes ovulated.

[0050] At a still lower dose of just 1 mg of piroxicam,
35 the ovulation rate for the combination with 0.1 mg of
levonorgestrel was 16 oocytes, whereas 1 mg of

piroxicam allowed 28 ococytes to ovulate.



20 permt in situ preparation of liquid conpositions, are al so

i ncluded. Liquid conpositions can be injection solutions or infusion
sol utions, for exanple. [0045] Thepreparationofthepharmceutical 25
formulation is famliar to an expert.-Thé preparation of a

formul ation as a tablet is described in Exanple 4. - 15 - studies
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e  CYE Lo ki 52, P areL 2L AOELY fong Rt e
serum progeﬁ@mmmmhtl bh, onot he ,evgni hg2 19300 WRpOOL)theata
Prestr s eiall e LLTE ShabiBehlt Peabo M. bR A0eas Al
test too, it was found that the combination of low-dose
levonorgestrel (0.01 mg s.c.) with piroxicam (0.5; 1

and 2 mg p.o.}) 1inhibits ovulation considerably better

than each substance on its own: 100 cocytes ovulated in

30 the wvehicle group, 68 in the group with LNG on its own,

85 in the group with 0.5 mg of piroxicam, 56 in the

group with 1 mg of piroxicam, and 30 in the group with

2 mg of piroxicam. The ovulation rates in the
combination with 0.01 mg of levonorgestrel and 0.5 mg

35 of piroxicam (31 oocytes), with 1 mg of piroxicam (19
oocytes) and with 2 mg of piroxicam (0 oocytes) were

much lower here and, in the highest dose, even led to

complete anovulation (10 animals per group).



15 peak in changing froma predom nantly estrogen-produci ng ovary
(before the LH peak) to a predom nantly progesterone-produci ng ovary
(caused by the LH peak). This surprising finding shows that piroxicam
on its own has an effect on the hornonal7s+tuation, which can 20
result in a contraceptive effect or in an increase of a contraceptive
effect of a gestagen. By contrast, the literature describes that

ot her COX inhibitors have no effect on the hornonal levels [Pall et
al .; Human R&FHuctlitén dBVentéonnois7 epplaipad 1398 (oo1)e s ngs
et al., J OhdhiRhardmeple{2006)s 46: 925-932]. In this test too, it was
found that the conbination of |ow dose |evonorgestrel (0.01 ng s.c.)
wth piroxicam (0.5; 1 and 2 ng p.o.) inhibits ovul ation considerably
better than Besgiplsulist @noe anidrt sirgvinzi thGth oot esnh avatlsted in 30 the
vehicle group, 68 in the group with LNGon its own, 85 in the group
wth 0.5 ng of piroxicam 56 in the oup with 1 ng of piroxicam and
30 in the gridwp wieth 2snrpiof e@ne@«adgm Fhetebdkat #ohma at exodal t Her

conbi nat i on Yt <&/ Gl ih Af £ | @\‘f@f‘&fﬂ&%iiﬁﬂu@ﬂglg 5sﬁgs%§n%§pl rsqxl:ccqeam

(31 oocytes), with 1 nmg of piroxicam (19 ooc%t es wth ng o
pi r oxi cam (eltooe\}%%*}eﬁ/ers@%@ﬁlepméﬁ FRre SR8, TRIH N gREStSd6Se,
even | edoto mraaﬁtl@ anavid catd D ity amgﬁ&lcﬁ RefegfoOUP) . - 17 -

xanpl es. 5 BXATA o AL (OUINALTORC1 nkPBE P ofeF ot COHTPAPS ) “HHET 200

an especi al Iayncswét.%tblge anral nededl f"bhledeanmsaiiatl garef housed in
ovul ati on-i nc i | a ne

t he rrenstrug‘{g(pﬁl ]1e caégﬁ%ébeﬁzam &ﬁﬁonﬁngggd %gﬁﬁ?ﬁg\?gg?{naqq?h%ﬁ?d
In the fol | WY Giegts f%%ah@uﬁétso%eﬁi@hklﬁgs§et \A@emowcs a8 23ghg§)

were used. The-ankgsal s Wetgnhavgediiidt NREHOIQR CAPESsE N P OFBRL MRl
controlled | hthglg conditions (12 hours of darkness, 12 hours of

light), 15 a standard di et and had access to water ad

l'i bi tum Le\azmimrg:esjerseiremswik sslakged vieal hﬂﬂzyénbgmzmme/oemt/@rasqiolr
(1+4 v/v), ai dos v a ti,on in A

voI une of 1 ?Egdy‘h\)@l gh?néﬁa%#h 8%0?(% ﬁjh 5i t‘géﬂg re%su%f)ended

in acarri eradmmarr(a&aqm iof awnrgIRB8: (- hly drloiyetindy octiagiecanoat e;
CAS no. »§004rQ9- @@X'@n%@%l%br@fd%f@6¥%¥?gﬁ§gdSQEUQiOEEerQg 0RQuid

dai ly dose correspondin he treatnen roup was adm nistere
orally in a Vol uR8 o?f 2™y bhody EBdﬁB?{QﬁFhY%MP%W%%aW%e CAS
moni t ored usidg 9agunab syears b@cbom@ tdre st gt hQ’fvtlh@Cle%folu@ﬂo&‘l
animals with a r 4- éi % wer e entﬁig_ hn est .

al l ocation t8'4H r aa‘tjn% %?o %Erﬁﬁgo?%‘h?i% edhs életal Aghi ngtrl?éJPBO
met est rus, twees t edhisubstarnde avasl ladniini g eved ufrer df d&ysml days bbd4)
and thezgyclhgelcq(}pctl nued to be nonitored. On day 3 of treatnent
(proestrus) trobul bar bl ood sanple was taken at 9.00 h and from
18.30 h in Optercyeldst eemendn@ihet PIRR] HEZhAg Wrstifonle 8BefL#) bedorgay

4 (after adrapy si¢ 2t OR¥, tirhe @diyal @nm;t En‘iﬁm@z'l@mwﬁcf‘fi?% SréBQ%BQ 4-
themin estr s or ngt estrus underwent unil ateral ovariectony under

anaest heti c. a@f USKC BT eEE Bt i9HL N el PraliBef ERthet tTbBd 1arathere 2
18 - exam nethaindeea@mBher Qﬁmgesf@ast heapi@sence. ofsteetyhes. _ue:h t@h&y

5, all Be ani.mal.s éthe hnt atct ani rr% and those avi n und
metaest est SP nce dﬂ%% 1n1 %
uni | ateral OVariect Were sacrifice an N o e anl mal S

in estrus anmhys rre(@swsus lwdne rﬂrrB:par‘ehlean@ye:iam rrecmhumltdrré sane wEy.
e onarosst TR AFIRES (081, BUy, ShoMahcletfese Ehocotrus),
retrobulbar blood sample was taken at 9.00 h and from

18.30 h in order to determine the luteinizing hormone

35 (LH). On day 4 (after administration), the animals with
vaginal smears showing them 1in estrus or metestrus

underwent unilateral ovariectomy under anaesthetic.

Crush preparations were made from the tubes and were



ovul ation, does provide increased suppression of ovul ati on when
conbined with COX inhibitors, and, in 10 the case of piroxicam
al nost conpl ete suppression of ovul ati on can be achi eved. By
contrast, the COX inhibitors on their-oWh provide only partia

suppr essi on of ovulation 15 The results of the study, i.e. the
conbi ned ef feGh :fd e‘{ﬁ{!%lgesérehuew%cgﬁ?é ' '}%‘P' LS op-ovuhatLi OBtf
are sunmari zed |n “Tabl'e 4: Treat ment group Ovul ation count, absolute

Ovul at i onco@VCY tian WeHizY eS4228 14615 |G kL highs. éntast7apimags
N@|0X|Ca”12aﬁ@.&Hbséﬁhékﬁh?2u@d£}g&ﬁéC@ﬂlﬂaﬂ@r@lOovgrleﬁeoﬁbeGéQe01

ng)+Pr|0X(23g%&£%icé%E yﬁéagtgggovgla%ed%umﬁ@ls in estrus and
5 metestrus were prepared and examined in the same way.

The tests that were carried out show that a low dose of

levonorgestrel, although not itself inhibiting

ovulation, does provide increased suppression of

ovulation when combined with COX inhibitors, and, in

10 the case of piroxicem, almost complete suppression of

ovielation can be achieved. By contrast, the COX

irhibitors on their awn provide only partiali

suppression of ovulation.

15 The results of the study, i.e. the combined effect of
levonorgestrel plus COX inhibitors on ovulation, are

summarized in Table 4:

Treatment group Cvulation Ovulation count,
count, mean
absolute

Vehicle 42 8.4 + 0.5

ING 0.01 mg s.cC. 35 7.0 £ 2.0

Meloxicam 2 mg p.o. 28 5.6 £ 2.5

Piroxicam 2 mg p.o. 9 1.8 + 0.4

LNG (0.01 mg}+ Priox (23 0.6 £ 1.3 (only 1

mg) animal ovulated 3

cocytes)
LNG (0.01 mg) + Melox|iB 3.6 £ 3.3
(2 mg)

20 Takble 4

Example 2
The test sef-up corresponds to The one described in

Example 1.
25




oocytes) LNE O0.01lnmg)+Melox (2 ng) 18 3.6 3.3 20 Table 4 Exanple 2
The test set-up corresponds to the one described in Exanple 1. - 19
- The results for the progesterone concentrations in proestrus at
19.00 h are summari zed in Table 5: TrealfBent group

Progest eronei nproestrusat 19.00 h -nean SD(n=10) Vehicle 254 88

Piroxi cam 0790 Rs@1 237 £ A9 BiHOXGRML tRG o0 L¥3entrations in

10

15

20

25

30

proestrus at 19.00 h are summarized in Table 5:

Treatment group Progesterone 1in proestrus at
19.00 h = mean * SD {(n=10)

Vehicle 254 £ 88
Piroxicam 0.5 mg p.o. 237 + 49
Piroxicam 1 mg p.o. 183 £ 67
Piroxicam 2 mg p.o. 122 £ 94
Table 5

Example 3

Substances can influence fertility by reducing the
fertilizability of occytes or cumulus-oocyte complexes.
In order to investigate such effects, substances can be
administrered in vivo and, after ovulation from
cumulus/cocyte complexes, can be subjected to in vitro
fertilization. The in vitro fertilization rate, with no
further test sustance being added, allows conclusions
tc be drawn regarding the in vive effects of the test
sustances.

Immature female mice (strain: B6D2F1l, Charles River,
Suelzfeld, age: 19-25 days) were housed in macrclon
cages 1in rooms under controlled lighting conditions (12
hours of darkness, 12 hours of light), were fed a
standard diet and had access to water ad I1ibitum.

The mice were primed with PMSG (Pregnant Mare Serum
Gonadotropin) (10 IU/animal i.p.). After 48 hours, an
ovulation-triggering stimulus was induced in the
animals by administration of 10 IU/animal i.p. The COX
inhibitors were suspended in a carrier ligquid {85 mg
MyrjR53 (2-hydroxyethyl octadecancate; CAS no. 9004-99-
3) in 100 ml of 0.9% w/v NaCl solution), and the daily
dose corresponding to the treatment group (n=5 animals
per group) was administered in a volume of 0.2 ml p.o.

8 hours before and together with hCG. Fourteen hours



67 Piroxicam2 ng p.o. 122 94 5 Table 5 Exanple 3 Substances can
influence fertility by reducing the 10 fertilizability of oocytes or
cunul us- oocyte conplexes. In order to investigate such effects,
substances can be admi nistrered in vivoZ28nd, after ovulation from
cumul us/ oocyte conpl exes, can be subjected to in vitro fertilization.

The in vi ”%fft%rrl 'Hd@aé&ﬁﬂn!{@%?at%hh Q%é%rfﬂﬁél@rwé?ét s%‘é%h%ri‘?:%d

bei ng added, al l ows conclusions to bée drawn regarding t in vivo
effects of ON&lEESC s PAHES. @%%atﬁ?@uiEﬁaP%Cﬁ¥%e FQWPé?ﬁeSSGM@Ff

Charles Ri vare,cos'&leaf ekdomagene 192 idayshunere hHedsed idvimesol amnd20
cages in roo'&ﬁ) ontrol |l ed I| tjan .conditions élz hour s of
darkness, 12a(i eéjf Cig%ﬁ)‘”%?e 1ehhdar d" Uk Bt 2afiBChEd CRE8Ess
to water5ad dfi bi @ U0 Thpermne e .Wermel pfored vikdinr PMBGHGPnegtanfoMatée
Ser i conadelnh) il Y ARLIEY- bl ) noLer AR MO Sun80: 87 wich
ovulat|ontr|gger|n uced in the anima

admi ni strat ité ofsExXm aphemal nilrflberTh@fCO)é@lf]tFﬂfbizQﬁs mriét@asp@ﬁ@ed
inacarri eresltla%wl@,h@%ﬁ W T jRa3 (p?eﬂw{@@éet hfér@ﬁiﬁﬁ'@@%ﬁat %atGAS
no. 9004-99- 3) 100 mM of 0.9% wv NaC solution), and the dail

30 dose cor t‘j@%ﬁ&”ﬁ& ‘to the treatnment group (n=5 animals per gr oup)
was admi ni smreedré@u:atyolsum of h&k 2phitropieam8 Hr snbeffd@ee-tanén the

t oget her with hCG. ur.t. r hCG.,adm ni stration,
the ani mals rtg%§§ i é’d r%?tﬁ"gtatc?cgoc%%su e DU TR ?bc%ﬁs
conpl exes were recovered fromthe ovarian bursa and/or oviduct and
subj ected t g i a S ount 0
sperm 0.5 m%hforlyést%our {))fel Jﬁhéutsslggalyo\rﬁfi khlcekpef e%)ﬁﬁga%l?oﬁ?r%&légm %glur
hours after tlhﬁcub%ﬂ%th@"hl@he spéEem dthe aunbeiedf FéWllplsz@@Cyte
oocyt es1vas Rsiakldeshed andinnhe-iparLent agaferdd i zation rate
determ ned. 10 The results show that piroxi cam has an effect on the
fertilizabidity of ovulated cumyl-us-oocyte conplexes. The results
of the stuclwr@fathﬂeeltefg‘mip of pifrpxircamientibe fert|lization rate of
ovul at ed cumul us-oocyte 15 conpl engﬁare sgnggyl zed|in Table 6:

Tr eat nent greup—Fert+Hzat+oen—rp Yo-Sb)
Vehicle 55 + 16

Piroxicam (2 x 0.5|12 x 7

mg/animal p.o.)

Piroxicam (2 x 0.3|14 = 18
mg/animal p.o.)
Piroxicam (2 = 0.15|19 %+ B

mg/animal p.o.)

Table &

20 Example 4 (method for producing a tablet for emergency

contraception)

Tablets having a total weight of 200 mg per tablet and

being of the composition shown in Table 7

25
Levonorgestrel, micronized 0.25 mg
Piroxicam, micronized 20.00 mg
Lactose monochydrate 107.75 mg
Maize starch 36.00 mg




Vehicle 55 16 Piroxicam(2x ng/animal p.o.) 0.5 12 7 Piroxican(2x
ng/ animal p.o.) 0.3 14 18 Piroxican(2x ng/animal p.o.) 0.15 19 8
Table 6 20 Exanple 4 (method for producing a tablet for energency
contraception) Tablets having a total -weilght of 200 ng per tablet and
being of the conposition shown in Table 7 25 Levonorgestrel,

m croni zed 0.25 WBdified starch 24.00 mg
Polyvinylpyrrolidone 25000 10.00 mg
Magnesium stearate 2.00 mg

Table 7

were produced by filling a fluidized bed granulator
5 with 31.68 kg of maize starch, 21.12 kg of mocdified
starch, 0.22 kg of levonorgestrel (micronized), 17.6 kg
of pilroxicam (micronized) and 94.82 kg of lactose
monohydrate &and by activating the fluidized bed. An
agueous solution of 8.8 kg of polyvinylpyrrolidone
10 25000 in 50 kg of purified water was sprayed
continuously onto the fluidized bed, and the mixture
was dried at the same time by heating the air stream cof
the fluidized bed. At the end of the process, 1.76 kg
of magnesium stearate were introduced into the
15 fluidized bed granulator and mixed with the resulting
granules with the fluidized bed running. The granulate
thus formed was pressed in a rotary tablet press into

the shape of a tablet with an 8 mm diameter.



Piroxi cam mcronized 20.00 ng Lactose nonohydrate 107.75 ng Mai ze
starch 36.00 ng - 21 - Modified starch 24.00 ny

Pol yvi nyl pyrrol i done 25000 10. 00 ng Magnesi um stearate 2.00 ng

Tabl e 7 were produced by filling a fluixtized bed granulator 5 with
31.68 kg of nmmize starch, 21.12 kg of nodified starch, 0.22 kg of

| evonorgestrel (mcronized), 17.6 kg of piroxi cam (m cronized) and
94.82 kg of |actose nobnohydrate and by activating the fluidized bed.
An aqueous salerpsHref 8.8 kg of pol yvinyl pyrrolidone 10 25000 in 50
kg of purified water was sprayed continuously onto the fluidized bed,
and the m xture was dried at the sanme tine by heating the air stream
of the fluidiized“Had2 AlM'lthe FHES 1He pﬁ’%‘és%m"ia]m ReNbraABRREEE UM
st ear at &s wer e i nieetivded ioat 0 tike léilc'f]dmﬂhﬂhﬁﬁd el gr et aﬁl@ﬁsaﬁda_lrh
mxed with the r in ra t e
granul ate thus f%?’léh% w%s?%pr@s%se%tl R7aro ary %Dﬁggb_p?gsg% "t he
shape of a tablet with an 8 mm di aneter.
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1-15 ng cyproterane avwtat d 80SRA00 21@0 MEMJr odpilbenone CHRSBXerone

30- 450 dyd ) .
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nedroxyprogester@ﬁba@@ﬁé@@@ﬁPA¥O®65 8Ag3Aorey histleyrdiod, 5-Bmy mg
nor et hi ggerone aQ%In%ts@crenol ( N@Ws@o%f59wg%%%%%r;0nq1oa 1508 Mg

pronmegestone, 0.5-8 ny trlnegestone or

(b) asCOXi nhi bi t oMEJHFIPTCHRTHEFRBEen, %%l b, MEAidomet Raci®, ™9
di cl of enac, ni nesidriedti JtHmd cam. 6F8t enpyi mmmﬁeﬁ/@qéub@b&aﬁa&
and the known auxh\%ﬂ I’)I es gggq i5§ phar nmaceut i cal (ﬁractl The
pharmaceutical co t’i on i ned ™n Cﬁ”é?‘?ﬁi EHAT act &t zed i A9
that it contai ns eomgestsdgere,100. 5-860npgtrémengesgeser eby 2.5-B7 my
di enogest, 25 120,y 36Q,pg desogestrel, 60 - 300 pg gestodene, 3 -
30 ny ,360-1500pgNG|\/Ior5-15rrgNO\/Ac 3. The

phar maceuti cal coidosi 8Fon @9%cl al WetP} HOES ai MI3PK gAY,  naproxen,

characterized inddalcd:hig,COSXHdttinRrin,s cartiaifeedd,n hhackoliliew, ng

ranges: Piroxica . . .
9 Tornox1cam or ftenoxlcam as active substances, and

the known auxiliaries used in pharmaceutical

20 practice.

2. The pharmaceutical composition as claimed in claim
1, characterized in that it contains as gestagen

100 - 360 ng levenorgestrel, 2 - 12 mg diencgest,

25 120 - 360 npg desogestrel, 60 - 300 pg gestodene,
3 - 30 mg CMA, 360 - 1500 nug NGM or 5 - 15 mg
NOMAC.
3. The pharmaceutical composition as claimed in claim
30 1l or 2, characterized in that the COX inhibitor is

contained in the following ranges:

Piroxicam 5-60 mg
Tenoxicam 10-120 mg
Naproxen 300-3800 mg
Diclofenac 40-450 mg

Indomethacin | 50-600 mg
Celecoxib 100-1200 mg




5-60 ng Tenoxicam 10-120 ng Naproxen 300-3800 ng Dicl of enac 40-450
nmg | ndomet hacin 50-600 ng Cel ecoxib 100-1200 ng N nesulide 50 -
600 ng Lornoxicam4 - 48 ny 4. The pharnaceutical conposition as

clainmed in -2t -

Nimesulide 50 - 600 mg
Lornoxicam 4 - 48 mg

4. The pharmaceutical composition as claimed in
claims 1 - 3, containing levonorgestrel as the
gestagen.

5

5. The pharmaceutical composition as claimed 1in

claims 1 -~ 4, containing levonorgestrel in a dose

of 150-300 pg.

10 6. The pharmaceutical composition as claimed in
claims 1 - 4, containing piroxicam as the COX
inhibitor.

7. The pharmaceutical composition as claimed in claim

15 5, containing piroxicam in a dose of 5-60 mg.

8. The pharmaceutical composition as claimed in claim

5, containing piroxicam in a dose of 10-30 mg.

20 9. The pharmaceutical composition as claimed in
claims 1 - 4, containing levonorgestrel as the

gestagen, and piroxicam as the COX inhibitor.
10. The pharmaceutical composition as claimed in claim
25 9, containing 150 ~ 300 pg levonorgestrel and 10 -

30 mg piroxicam.

11. The use of the pharmaceutical compositions as

claimed in one of claims 1 - 8 for the preparatiocon
30 of a medicament for emergency contraception.
12. The use &as <claimed in <claim ©, wherein the

pharmaceutical composition 1is administered in a
single dose within 72 hours post coitus.
35



claimsl - 3, containing |evonorgestrel as the gestagen. 5 5. The
pharmaceutical conposition as clainmed in clains 1 - 4, containing

| evonorgestrel in a dose of 150-300 pg. 10 6. The pharnaceuti cal
conposition as clained in clains 1 - 4,2%o0ntaining piroxicamas the
COX i nhibitor. 7. The phar maceutical conposition as claimed in claim
155, containisng R 405 e £ 1w, B Thg: pbar gRCeyblal
conposi tionds cl a| | n c alm contalning piroxicamin a dose
10-30 ng. 20 9. THe phaPmacthaiactewidndsini d?gﬂaé's étaﬂﬁa@c}aﬁﬁwcl%@@m 1
- 4, containing levwnongests bt dhe gestagennramd g .oxi cam as the
COX inhibitor. 10. The pharmaceutical conposition as clainmed in claim
259, containing 150 - 300 pg |l evonorgestrel and 10 - 30 ng piroxi cam
11. The use of the pharmaceutical conpositions as clainmed in one of
claims 1 - 8 for the preparation 30of a nedi canment for energency
contraception. 12. The use as clained in claim9, whereinthe

phar maceuti cal conposition is admnistered in a single dose within 72
hours post coitus. 13. The pharmaceutical conposition as clained in
claiml or 2, characterized in that it contains 600 - 3,600 ng of

i buprofen as COX i nhibitor.



