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- WD 2010/ 149273PCT/ EP2010/ 003497 PHARVACEUTI CAL COWVPOSI TI ON FOR
EMERGENCY CONTRACEPTI ON - Description S [0001] The invention rel ates
to pharmaceutical conpositions for emeig_ency contraception (al so

known as thewtdaglefiepzpal "), to tfietuse of |evonprgesbsgl ol
conbi nation with COX inhibitors for the preparation 10?0% 610v003497

pharmaceuti cal conpositi onspfpkd d nd to a met hod
for preparing these phar rrac%utl ca?ﬁg%&rrg%gi F?%%QQEFGBQZ] Var i ous
devi ces and pharnaceuti cal FORFYHRGENGY, COBNFRACRETION € t he condom
pessary, intrauterine pessary and the various nonophasic or

mul ti phasic oral contraceptives, are available for preventing
unwant ed pregnancy. However, despi (EHFEREIEE variety of nethods of
contracepti on, sexual intercourse is in many cases 20 perfolLned

entirely wit rotection, even,when pregnancy is not wanted. |

[ 0003] Such Emg#"tlgatirgﬁearijslé‘é?ngb?nexaﬁﬁigife?n rape cElREMBFeRkéfal
t he contraceptipesievons, Boy. awndpmcy s cindammged.od f (avgbat icABwhS
prevented in.th G , i f tilization is prevented once

ovul ati on ha%étgagn.%ﬁggéeép{%#erp%ﬁeg an&y & t}égegv%‘%/dgﬁvoﬁ‘BFgFﬁFgel
pur pose, erre%@eﬁ@?bé@ﬁttﬁt@@emﬂtd’p €% ivhpbritorsedgoorhafl peepaeauabn
i ntercoyipse, o8t phemhalesl Jwht md}n;zc?sfpﬂsés §8r|[ %%%4ISJ o phE ot

y Fau

emer geney contraception can be perforned not on y 1h rrRa=e
cont racept i ORP%i tH° cohbpdetdwit aifetngPrRPRAGTST | hBepesshhaomateugical
Nova 114), bodtmpbsotisnparticul ar using emergency contraceptive 35
pills (ECPs), where a distinction is made between two types: (a) EPCs
that contain both estrogens and al so gestagens, and (b) the nore
recent "progE8002a] oWkyiopkl Keyviweisc rebniita rindddy: Jest ag6mpdsithens
active nstkfye 2010/ 149273- 2 - PCT/ EP2Q1Q/ 003497 [ 0005] The
nor e regg)nt t(IE’)irjog%écsatm \r@%on%}‘g é&%s%t Fhv P BY AW | Iag}ltsetﬁ}ﬁ}édn?@ﬁ&?ﬁ}é
ol der conbi ne@AECHSE1e si Negichey anengphesetfi cent maid ighusd & eweral
si de effect sqconrFoMeNet yakhe t [ efflc .hese
oot abS Boranrbhe oret cRey B ME “wanrated

preparations too is considera ow the 1 cdcy
by regul ar JRFHNRLFAL | BAWEVCER SeaPitentth epide evamiety ¢H mathods

article entiéfedondhderspiarsi,Ngs SonsT ageRl e Fald U e ithféanrég%% e
& 10 Re§ arch i ni cal Qobstetrics andggi/lnaecol ogy 23 (200 99- %

Trussel “&t @& STTRPOFE ¢ FREISFINI f FeFBRM st U RESCEHet of f €MMEN enwlen
of LNG basedoEPgsamag bdal gobetwameads9 and 94% 15 [0006] The _
mechani sm of action of these preparations containing estrogen and
gestagen, and al so of the preparations that exclusively contain

gest agen, hab0®@2h .iSwpdst & gatiddiditica | arjeeauntferr oéxatptiees.irThespe

studi es configgethgt %ﬁ%n”%ﬁ@a@dﬂFf§6é§E§§E1déé%%éf‘e.g. condom, is
25 damaged. If ovulation is prevented in these cases, or
if fertilization is prevented once ovulation has taken
place, then pregnancy can be avoided. For thisg purpose,
emergency contraception nhas to performed soon  after
sexual intercourse, at the latest withia 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

35 pills (ECPs), where a distinction is made between two

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.



Cr
20 ovul ation being inhibited or delayedl' 2'3'4. [0007] This delay in
ovul ation explains the efficacy of ECPs if they are taken during the
first half of the cycle, i.e. before ovulation. 25 [0008] Studies have
al so exam newot el0res22oh of whether EPEs-have an gff g @0 Ayes gy ng
pregnancy even after ovul ation. A conprehensive review of this
question is provided by J. Trussell and E. G Raynond 30 in their
article "Energency Contraception: A Last Chance to Prevent Unintended
Pregnancy” pl#f9PShed The Mperd 2@0entHiwewerestim vorly bf Etipe didferient

and in sone e i u r S e t cone_to
t he conclusi%ﬁﬁtEgﬁﬁgﬁgaqﬁgﬁq%%#%ﬁ mkétﬁgiﬂéé Ef%gl%gﬁiggéékntSlnce
pregnancy eveRe¥f A& MANS | fEALFHANK BRchevmrsdefewsul wedle #ifects.
2010/149373-nge5£g[EPZQgglooaﬁgkiégggﬂﬂng, é@g@céEggle%fluhgﬁggé

hi st ol ogi cal _or bi ochem cal changes in the endonetriumafter

treat ment wiPheRERLLGREseER udies Soeehierakd Yo okeflawi oRhehas £ Eoracy

may al so intehder éswiddhiidieedi Bat reguobirt haabidestidized 899 40 $L$1
recent studi es, however, contradict

iuml- 5! 0010

?E?gnggghﬁpt?%%é%%%?p%ﬁ%eagni iﬁ??atioﬁnof EEPs haSteffécts Enttheed
endonetriunBﬂBndersti@diﬂﬁlIbﬁmmaheDUMMEaﬂailﬁfé"am?edtsmugmﬂice &
i ncl ud di er~hn._t f i . t r pus t eum

i ckent'ag. of T Fer oar Steaf Cateerratids (5P ReotkEn 2 Qoo
a change in 1#2-20bhi tTamgekt & B8 .speepoatd ehgt, anint hdi fifeeett
i nhi bi tion ofth@iés!i zaki WHAO; Merddss [ 8013hidovevaly sbaLi sHcalyiy,
data concern0g the oo ana oas.

15 [0006] The mechanism of action of these preparatioﬁs
containing estrogen and gestagen, and also of the
preparations that exclusively contain gestagen, has
been investigated in a large number of studies. These
studies confirm that the mechanism of action lies in

20 ovulation being inhibited or delayed® 234,

[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 question of
whether EPCs have an effect on avoiding pregrniancy ever
after ovulation. A comprehensive review of this
question is' provided by J. Trussell and E. G. Raymond

30 in their article '"Emergency Contraception: A Last
Chance to Prevent Unintended Pregnancy" published in
March 2009. However, in view of the different and in
some cases contradictory (study) results, the authors
come to the conclusion that the question of whether

35 ECPs can prevent pregnancy even after fertilization
will never be resolved.



efficacy of ECPs indicate that various factors 20 contribute to the
efficacy, and their effect is not attributable solely to the delay or
prevention of ovulationn. [0013] Sone studi es have shown that early

treatment 25wei bb1BZPgobhat contain onlysthe gestagghr zp2010,/003497
(1 evonorgestrel) has an effect both on the ovul atory process an?i Pso

on | ut eal 15.18'..19, 20, 58. B contras two ot her studies

show no eff e@PBg%Tt he@n&dne?ﬂ“ﬁrm%ﬁ %@iﬁ%ﬁ)t e totlgdy cailn or
whi ch the gebiagbanitelontegests eln) vhs admbmeﬂwﬂumié&ﬁé&etg@gtﬁght
surge, in tugn.ghowspan &hf he_secretory pattern of glycodelin
in serum and endonet r|§urmhe‘laﬁovveg/(glrlEi ?ﬁi speo'gmrésuth?e c&&lnt‘ﬁffﬁgo that
confirmed |nEﬁpﬁat@ﬁYst@él?ovmmsbevéeyepuwpbhe whe tnidasess of the

endonetrisal gbyeodebbn 8¥Br €8SLAAN 010/,1A9273- 4
- PCT/ EP2010/ 003497 [001?? A stu%yegggﬁe\g/o%g{r’ﬂgestrel carried out nore
than 30 years ago established an effect on the mgration of the sperm

and the functoomodf tmergemictahtt rs’iﬁdeLeSA\ nﬁbﬂeﬁréeentco%}%d t this
i ndi cat ed, however t ha Ievonorgestrel has no eCTects on

the cervical “RucoR5 8P t&ﬁ‘atth r%t‘?@mjd?l% PRt 85t FERR drahectfects
cavityn. [0048] The eedamedrefff-éacy of EPCs when their administration
is del ayed after unprotected sex 10 suggests that EPCs have no effect
on the nidation of the oocyte, since otherw se the efficacy of the

product woul §98tdbabl Jurbhebe afdissridenthan she tdipcisseds include a

adm ni st er edgi atul-Basteas;fongyas ak n| dat ] on24.
15 [0017] St ug;esuon ra?s Jén ca%ucﬁllncrmnlﬁeys% E%us)égrﬁ £ {:eum,

| evonor gestr 1?]ﬁe%hn6VlﬂfatFBﬁ |Qﬁﬁ‘ﬁiqaﬂngm§§§§a: which affects the

showt hat f er t httyi ot ispeair, edaf thfarfgeerthhl Z@ﬁéort%gﬁ § E‘%‘B’?\ﬁerof
it is uZl%I ear_whet her (ihl s 20 obseryvati can ns.

[0018] At hotgR The HChariE of & i ofr EéP§eic§ noﬁnbhmtépy of
clear, it hafebeehidembost’rHr&d'd.hat ECPs have no abortive effect,
even within the nmeaning of the 25 definitions used by the nedical
authorities, emg% the Food and Drug Adm nistration / National

| nstitutes of9 Ithn, However, statistical data concerning the

efficacy of ECPs indicate that wvarious factors
20 contribute to the efficacy, and their effect is not

attributable solely to the delay or prevention of
ovulation*?

[0013] Some studies have shown that early treatment
25 with ECPs that contain cnly the gestagen
(levonorgestrel) has an effect both on the ovulatory

process and also on luteal function?!®-8:19.20.58 gy
contrast, two other studies show no effect on the
. endometrium®®17,
30
[0014] = Another study, in which the gestagen

(levonorgestrel)  was administered before the LH surge,
in turn shows an effect on the secretory pattern of
glycodelin in serum and endometrium?l. However, thig
35 result could not be confirmed in a later study whose

very purpose was to assess endometrial glycodelin
expression??



[ 0019] Besides the studies exam ning the mechani smof 30 action, many
studi es have exam ned the suitability of different treatnent

regi nens, gestagens and doses for post-coital contraception.
Post-coi tal Wont@heepsbn3means that wemen-who do npdrwkeshol 9/ H6s0u%
pregnant after unprotected sex take suitable pharnaceutical 35

products int to,p t _ovyl atiaon. 010/.149273- 5

- PCT/ EP2010/ 8@%@%17 iﬁc%%‘?%g Offebigﬁ%%f%é—“&%\eﬁ?e T8 18t S d e hht Fhan
post -coi tal E&nyeatepeiveestalEkisdrsi van sefilees ERhehtowinatatofon of
Repr oducti ve dic6y 2hnd 1 .. Cont rac i 1(5), ..367;: 379,
(1973); Repr%%%ctsugc?r%?“ 2%%?,)%11%6%,11%“( 7§@ ?ﬁ%e%ﬁj‘lt&?ﬁal E38GFnal B
Fertility, 2BOr4sgersgd ¢audysyndigatssoe hodayedosddaker &. betmgeens

150 ug anld 11566npgedheel eruklt fookrlrhe gt W e Shawed that the. . -
post-coital contraceptive gffl ci ency of |evonorgestrel, n used

al one, was | %W EREncRETY GbsEPEHNotREOnEhe pbEPIpeACaRitylizpe and
co-workers [ The Journal of Reproductive Medicine 13(2), (1974)]
reported the ts o uc i-es in.which a ph ceutical 15 .
conposi tion %%ﬁgil ni ng&]_i%o gé‘a@f%& hier#llé?tcyadiooqo &F%‘ﬁsl e of%h‘alr
norgestrel wadniresitaatiopostizoi tllapmad r aedpkirve inpaocseagkd dosex
The com@si td@h asst ki bRl N Bl ve day r unprotect.ed . sex.
This net hod V\I/g%gl at er m% |:‘I}%:1£e(lf¢1g a%bt\éhe&gnéf?%%g Cfrge{:'%%rin gldafol%’f of
tinme for possi®leOGERSof SERESCOIPEFIMiIESN thes afddurse fobnite daysdtot
72 hours, andoubn Wrowmidles haed pbhaidosmans daubted Iddde sense

that admnistration of the conposition was repeated 12 hours after
the first ao?élﬁ:f%ﬁ%\?¥% ([ Bt EPEY aRE StV | By, the, BEP- 986, taken

(1977); i bi beBire 5BA&Ei8nT{*1982); I nternational Journal of
Gynaecok@gy and Ovbstetrics, 15, 133-1 36, (1977)]. This nodification
i nproved the success of the nethod. 30 [0022] Foll ow ng the studies
by A A Yuzb@@EhH coStwdikeron vieaisusngt hexptchah s meekeyeon(oshes)
to denonstr h i hi s,. condi nat.i-on,. . t hese. studi e
the total dg‘g%t%f eleﬁ({)fﬁ?/?%és(%?% :}o! j§1'lwaszggg. ﬁ%ﬁ%‘%h@ﬁﬁﬁ%. O&P@G
of norgestreti®¥ 1. 6h&F of BBrEEybREGr gestsrel .ndhe reéspetisedf t hafter

studies shove {1l zael sHOAIP herRawe adE NSWA AN, (H208r chis
regi msn)2 caused fewer side effects_than estrogens ich were usedlﬁl
earlier 28t MYQFRTVYoLRE, CEReDF? ePlPT V8 hEj HEREBSof WD 2010/ 149273- 6
- PCT/ EP2010/ 003497 nausea and vomiting was still very high (50% and

20% r espect i T. ide . effects are due to the estrogen effect
and lead to tr/[gé Iuéc]ed gggg% gﬁ ng mfeﬁéaﬁ%tsﬁlo&% AT ro,g't B¥F ALYy
of the treatenpirélylecteasesinhbasybrien deraterated that ECPs have

no abortive effect, even within the meaning of the

25  definitions used by the medical authorities, e.g. the
Food and Drug Administration / National Institutes of
Health?’.

[0019] Besides the studies examining the mechanism of
30 action, many studies have examined the suitability of

different treatment regimens, gestagens and doses for

post-coital contraception. Post-coital contraception

means that women who do not wish to become pregnant

after unprotected sex take suitable pharmaceutical
35 products intended to prevent ovulation.

[0020] The first work in this connection was carried

out as early as the 1970s. Thus, various gestagens,



[ 0023] The use of |evonorgestrel for energency contraception was
di scovered in the 90s. The results of the studies were reported in
two well docunmented 10 publications [Lancet, 352, 428-433, (1998),

and Human Rep®of0t0y0092883), 389-392, (%993)]. Thepetfkpasyo9ho3497
tabl ets which contain only 0.75 ng of |evonorgestrel and of

conmbi nati on from the Yuzpe method which contain 0.1 ng of

et hi nyl est ra%?g#séﬁgg138V|?61%51gef%rlegson‘%?ﬁ%sF?@Fea/aési MAst 1Rt BESE-
wi thin 48 howestahdcahsvawebhime?? imouwrtafdiare lHHUM @ct etheeounhbh
t he second e i ag W] [« 2 af he first_one, .The
results shodv\g% ?Eg%ﬁgt&ﬁggg&%t gtceﬁlggnv%’t hqq;t.lc\%) t a{)ﬁe?tis) th ?miﬁﬁ?ﬁ?hl@r.l%
nmg of | evonof §estreP®as 720 bet:t®f3 t hanRepwogruetéoti, on 1h, t helYazpe
regi men, sand(a$$9) { hat ddie WAL W90 RS V sk OP£¥F%E%E{}W%§" r?ég-%o

experienced %gwer Si effects, a finding that cou attri‘bu

the absence ®Y et MA%est rHdf oP1CE5 & ot ] dqFes r weypt Pedfwadre 150 ng
clinical stusihé@sI1also0 sheowedhehatedde: @avki efhd hgrhneatkMHoWe$ that
started post _£0i tus e better the effect. However, experience shows

t
that a worman Wl | dBng"{:g&l Rd t he TSP i n drifetCier@Yoi d af
si tuati on whkeeonbegsetoall, debent askd tdker 3%l tlevw 12r-&ouss &alibse
at an upgui tgple finme (for exanple at a tinme when she wll Dbe
asl eep). According™to the studies, however, exact observance of the
- 12-hour interval between the two doses is essential in order not to
reduce the dpesozey effeci. AGL e 0 32 tl@_.teh_%ti ‘ da t
t he wonren togllf th]j second dose viidt %r?t 1ZC%t 87%16 ourg%gfet e?avflﬁggii‘ré)
dose [LancetReREIGLRVE33Medigdmd . LiNPp010/188473- Zeported the
- PCT/ EP2010/ 68349s [ 0825] sheh Vi ¥u8{ ek heiat afedcHi SRdVgRh A48 bt PSa1
del ayedlgdm' niIﬁtr'atj:on of the.2nd tagbﬁt), Eur opean patent 1448207
descri bes a proguct “tHEt <€ 5y | o Pabietimyl esdiadil t wide
t he anount of.0evogor géfst meixgdstirel lwasnguekdactdsve subgsbancgoidhi s
tabl et has t s WL T h 2 after _unprotected sex., As a
clinical stuﬁ%ﬁﬁra%é%gﬁé%oqs ovz'il/, ?gé&zgnté%%%pti ef PREPSLS1on was
conpar abl e t'e2keR aviephini ghivs Iseevser afiter, thercoecrtadeptiexe efheet

when the dosgeisodivkdedalaho rduddabl cbs, <RBCRLOMUAN N0 13, M

[E Jongranson et.al., Human Reproduction, vol. no.
(2002) ] 293on2hnsHRe afCtinBeSShbRey dEe (fattheHmmes Hosen fersuradiond

of 1.5 ng wiftomesmidg poos! 72t heiad edahRausRA, t19E€BSHRESShand, the
vom ti ng, anéloéal so__di s%urbfn e.of 15 the nenstrual cycle) [002,6'](1]P1er
research grotpss h&GE | AvER ?éatlé’d & iSFSfentRabf DA Esks of -
ovul ati on. Fore exampbeltRahl veis akepkavedt iigatiesutdeairnbhuence ofrst
rof ecoxib o : | [ R t- . ; Repr oductign v

no. 7, g TSR AR Par B e T B et Tha- 9%,
subst anée wete?Ukkd oAbddsucdessi ve08a§s. A dellB)n ovmhaeiaatbdbnal
over 48 hoursowasa Pbigd NefnsBc-418 6&%&&:9%%et%'cs[,0 4] Thg St “ﬁ'é’s

by M S. Batglet al. is.inline wth Pall"s results but™invéstigate
the influenceldt” hbt oXPEEnMORIRAABh THareved ahe, sucgiassPhaf ntkel

(2006) 46: 926=tX32d. This study shows that, with a dose 30 of 30 ng
per patient and day (on 5 successive days), it is possible to achieve
a delay in ovulation of 5 days. [0028] Although COX inhibitors are
" known i AOpri 9%k &olbewiga ethei weludives | byoler aked, vihiee EMEA co-

[ EMEA/ 35 62838L 5; 757 ] i.nts to this class of
subst ances as po%'lo%g a |§Lr?glr% riés%q%?' a%\%érasg cal'af BvasE &kt 0
and it ther detensecaptrents ©fdfiicany |oheshief terbivetdase n uskdse

The currentlytudies, the total dose of ethinylestradiol was 0.2 mg,
combined with 2.0 mg of norgestrei or 1.0 mg of

35 levonorgestrel. The results of the studies showed that,
although the above administration (Yuzpe regimen)

caused fewer side effects than estrogens which were

used earlier at higher doses, the relative incidence of



avai | abl e study data show a trend whereby the risk of renal and
cardi ovascul ar events increases as the selectivity for COX-2 '
(cycl ooxygenase type 2) increases. Ml oxi cam shoul d therefore be

treated wthwd gbnounapegti on conpared_tg at her COXphhahichi
as piroxi cam[din Pharmacol Ther. 2009 Feb; 85(2): 190 bgbh@bb?b§o%%%@7

PharnacOtheragﬁ 2006; 26( é 919-938 | ncreasi ng COX-2-sel ectivity
however, is I'PHREG W VEELEFNFadtaSDi RERSL] Nﬁrysﬂ?dbg}éffé@t%s a@@ldztoﬁe

adverse car dregpecuiiasiil. ev&mte&eha\ea&u t f‘@ﬁé}:ﬁmerﬁ{-@undugnl )50| Nthe
cases of chr 4;117:1Q0-1 0029 pi | ot
st udy, Nhssaggh?ogﬁﬁ %ﬁ%%%Tiggg d -t % U2 HPIREFGx a4 ?%aFP@n
with | evonorgeshrdl 13IqtNGenn tluheov@fihm:pm mf i iels®NNeghdment

wi th energen c 0 okH uction vol. 22, no. 2, pp
434- 439 5%00@%??8?%E?h%§%h ng,%g%%égﬁgpgghere used, each one

containing 0.75 ng of LNG (known, for exanple, by the trade nane

Postinor-2). [bbkexi camp@0 wask used atl&,Eose @ét:_lélm £
of patients who _had received the conbinati ongof nmel oxi cdal?n a%g‘e%%ﬂey

there was a CPBRUCEEREMETa RS (ESEF AURESerice Hte o%es at THA E6APAFEdofo
the group trehtedsexdiuvsi velaram theddNGed hi sneffpst Wwas1ii ngreasinglby
nore pr un 2 he_| at the ta ts e ken_.rel ative to the
ovul at i g_rrpo ?ﬁg%b?a%— 8"8Dj e hsgﬁi’nvﬁgﬁﬁ#ﬂ sqtlﬁigéf'or%m@oHHﬁ‘@é‘
avai |l abl e a Bharedoetipoal &0hposidBPeddbor empgﬂmqgemmﬁ coOft T e£SPt b@n
~ which can be S e, . with duced $8 bot h of CO
c88TLALSLALRM, | Ush ANEe. ol b1 A Jediigeq, dogg, gL oL OX

i nhibitors and al so gest agen, and h "at™ t
i nproved conBRdc&pt icRnlEfta ey eahbared from rtéIGClNumllyeahadl @hlieh

gest agen- basegneathy a0ept i 48 So:Pr aUHEhy1 AckupiBsr ghleCh @f hpe
|nvent|33%|s to nmake avail abl e products which permt safe one-off use

with reduted EV9BOEPREEFElanWEFN %Y%ﬁtlgﬁt%@dl‘ﬂ@ﬁlnﬂ murs and
2010/ 149273- a9soPGH/tFRZ010L008497s | Blikbirt Qi@:%@eé@@&l whi.c

h pOSE 8ne
mnimal risk o.risk, of cardiac and/o e effects 0031]Th|s
obj ect is achf veg BYSERES 6?5%&%?“ ékﬁﬁﬁéci?rh?uﬁﬁsafBﬁﬁd PRaf ook
i nhi bitors ponent iTte rheuét‘secshanﬁec@;eShagerlﬂqe aﬁratéetubh Qhwm q:;h,o
t he dose of n ir v % ti an sur

98818080 £AGL! LELOIRY Y O AP R, AR Y o8

considerably re uced gest agens’ can fa
t he ovulZdti oRetieri ﬁﬂ‘ﬁa@l tﬁh@; @f@@@@‘él@ﬂ @dxhi rifrichi fwerrse B?QDEGHS ahd

these synerghsthe @'faf@c'(:ﬁe Ihorhén POER PLE-868Q1 1 QM Egv?nbgyestrel
dosage, especi all EF%FSta gen, to achieve a conparab

enhanced conffBEE ?PG (G éﬁﬁ%ﬂeﬁﬁﬁ?Eﬁﬂmﬁtf%ﬁﬂ%%ﬂrbﬂ@@ecpﬁédsb@e

effects of bathribuckdssestnk subsharces. otHA032ksEesi@gAn- associ at ed
side effects in particular (such as nausea and headaches) can be
reduced by addition of the COX inhibitor, which increases the 20
tol erabidld t y[8A@4AcEost arenildfs tOE hbehad.ini@@33]sdudves alse showed

B Terti 11 2af 1o STCovalatey Coml Tebanie S eXes fobes Ees Ot he
are 25 surrobRfeBebyesuflicusidadts, Havervwen heexpemil aisceeshews that a
woman will delay taking the first tablet in order to
avoid a situation where the second dose to be taken
30 after 12 hours falls at an unsuitable time (for example
at a time when she will be asleep). According to the
studies, however, exact observance of the 12-hour
interval between the two doses is essential in order
not to reduce the desired effect. According to
35 statistical data, most of the women took the second
dose within 12 to 16 hours after the first dose
[Lancet, 352, 428-433, (1998)].



sur r oundi ng the oocyte have inportant functions in fertilization,
Tanmba S. et al. PNAS 2008). That is to say, even if the ovulation is
not suppressed by COX inhibitors, there is a further contraceptive

effect 30 regylddingy f4om= reduced rate of_fertili Z@Tmzoﬁmﬁggmw
probably due to influences on the charact erl stics.of the cumulus

expansi on wh ccurs_after .t which prostag

play a role Il((g@esolExgﬁpVé ) OfTH:l ‘g‘_i':itse‘?o i aEf@@Eag@Il ‘Jﬁ?l

cont racept i anindin iconpaitiash t @t he:Hé\lea?sed:armYé@)t prmdw;te;art hada gty
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tri megest onef%%, I é\%l%gr g]é%%% c% NGO Hior éast refm'(’ﬁlé Pohted the
desogestrel {DSGengesbdd&X (IGBD)bioroxk enngestulebiich,. dformhexdmple,
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i nventi @f asCuuLpRbHoRt [PBtleREr §éncy Hebwey Haptadittiaay ook gebl r efoi s

particul arly7preperresh {0086 20be) howarm deges! istilayf,0rad hegoest ages
used for active substance were used on 9 successive days. A
delay in ovulation of over 48 hours was obtained in 4
of 6 patients.
25
[0027] The study by M., S. Bata et al. is in line with
Pall's results but investigates the influence of
meloxicam on ovulation [Bata et al., J Clin Pharmacol
(2006) 46:925-932]. This study shows that, with a dose

- 30 of 30 mg per patient and day (on 5 successive days), it

is possible to achieve a delay in ovulation of 5 days.

(00281 Although COX inhibitors are known in principle
as being relatively well tolerated, the EMEA [EMEA/
35 62838/2005; EMEA/62757/2005] points to this class of
substanceg as posing &a higher risk of adverse
cardiovascular events, and it therefore recommends that

the lowest effective dose Dbe used. The currently



35 the energency contraception is a dose that still inhibits
ovul ation. This dose varies depending on the gestagen used. The
foll ow ng suggested m ni mal doses WD 2010/149273- 11

- PCT/ EP2010/)@34870Foa9bnhi bi ti on of ovukation (21- p%{ﬁ% 8" 8o ggﬁd

inthe literature (Table 1): Gestagen p.o. dose/ day orrra I non

t at n roterone acetate (CPA) 1 ngn
$503e§t§e| (%)‘S%}fa%bepélﬁu%ngé%ﬂﬁ%g%h‘?m@) Enend n’UlzgreEv'o;#bheréﬁcﬂi‘é of

(DRSP) 2 nghenal and cardiovascular events increases as the
selectivity for COX-2 (cyclooxygenase Type 2)
increases. Meloxicam should therefore be treated with

5 circumspection compared to other COX inhibitors such as
piroxicam ([Clin Pharmacol Ther. 2009 Feb;85(2):190-7;
Pharmacotherapy 2006;26(7):919-938]. 3Increasing COX-2
selectivity; however, is linked with lesser gastro-
intestinal side effects, and the adverse cardiovascular

10 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

15 (LNG) on the -ovulation point in connection with
emergency contraception [Human Reproduction wol. 22,
no. 2, pp 434-439 (2007)]. 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 .

20 was used at a dose of 15 mg. In the group of patients
who had received the combination of meloxicam and LNG,
there was a trend toward a reduced incidence of
ovulation compared to the group treated exclusively
with LNG. This effect was increasingly more pronounced

25  the later the tablets were taken relative to the
ovulation.

[0030] The object of this invention is therefore to
make available 2 pharmaceutical composition for

30 emergency contraception which can be administered just
- once, with a reduced dose both of COX inhibitors and
also of gestagen, and which aﬁ the same time shows
improved contraceptive efficacy compared to the
currently available gestagen-based contraceptive

35 products. A further object of the invention is to make
available products which permit safe one-off use with

reduced side effects and in which, in addition, cCox
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inhibitors are used which pose a minimal risk, or no
risk, of cardiac and/or renal effects.

[0031] This object 1is 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 reguired to avolid ovilation 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
classes of substances. -

[0032] Gestagen-associated side effects in particular
(such as nausea and headaches) can be reduced by
addition of the COX inhibitor, 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 (oocytes that are
surrounded by cumulus cells, where the cumulus cells
surrounding the oocyte have important functions in
fertilization, Tamba S. et al. PNAS 2008). That is to
say, even if the ovulation is not suppressed by COX
inhibitors, there is a further contraceptive effect
resulting from a reduced rate of fertilization. This is
probably due to influences on the charaéteristics of
the cumulus expansion which occurs after the iIH 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



Medr oxypr ogest erone (MPA) acetate 10 ngn Nonegestrol acetate (NOVAc)
2.5 mgn Norethisterone 0.5 ngn Norethisterone (NETA) acetate 0.5
Mgn Norgestimte (NGVW 180-250 | agn. Progesterone 300 ngn

Promegest onewo 2010/149273 - 10 - PCT/EP2010/0034897

fertility, reference is made to the article by Normann
R. J. THE LANCET 2001 and Sirois J. et al. Human
Reproduction Update, 2004.

5 [0034] It is also possible in principle to divide the
dose of active substances (gestagen and COX inhibitor)
in equal pérts to 2 pills without significantly
impairing the efficacy, as long as it is ensured that
the interval between the first dose and the second dose

10 does not exceed 12 hours, and as long as it is also
ensured that both pills are taken within a period of 72
hours after unprotected sex. However, for the reasons
mentioned in paragraph 24 (compliance in taking the
second dose, and convenience for the patient), this

i5 form of administration is not'pfeferred.

[0035] As gestagen, it is possible in principle to use
the gestagens that are known and used in oral

contraceptives and also other gestagens suitable for

20 oral use, e.q. chlormadinone acetate {(CMA) ,
norgestimate (NGM) , nerelgestromin (NGMN) ,
norethisterone (NET) / norethisterone acetate (NETA) ,
etonogestrel (3-keto-desogestrel), nomegestrol acetate
{NOMAcC) , demegestone, promegestone, drospirenone

25 (DRSP}, medroxyprogesterone acetate (MPA), cyproterone

acetate {CpA), trimegestone {(TMG) , levonorgestrel
(LNG), norgestrel (NG), desogestrel (DSG), gestodene
(GSD) or dienogest (DNG), of which levonorgestrel
(LNG), desogestrel (DSG), gestodene (GSD) and diencgest
30 (ﬁNG) are preferrec‘l.T For the wuse according to the

invention as a product for emergency contraception,
levonorgestrel is particularly preferred.

[0036] The lower dose limit for the gestagen used for
35 the emergency contraception is a dose that still
inhibits ovulation. This dose varies depending on the
gestagen used. The following suggested minimal doses



0.5 ngn Trimegestone 0.5 ngn S Table 1 [0037] The upper dose
limt for single adm nistration of |evonorgestrel is 900 pg.
According to the 10 invention, a dose of 750 ug is preferred, i.e. an
anount corregpgopding1koohsl f the dosage yged in theP@@§F9§@§%/0034gg
contraception products on the market today, which are also all "basé
on LNG WO 2010/,149273-, 12 -PCT/ EP2010/ 003497_ [0038] For the other
gest agens usedFad %ﬁ}QQ)?%eoFﬁééﬁﬂpﬁnﬁ%4ﬂﬂ¢b!P§ ¥ n@raobewsd in
i ndi cate thetHestitangesrkorTabekenned single admnistration: 5
Gestagen Dose p.o. M ninmum (nmg) Maxi mum Chl or madi none acet ate (CVA)
1.5 75 Cyproterone acetate (CPA) 1

Gestagen p.o. dose/day
Chlormadinone acetate (CMA) 1.5-2 mg“, 5 mg3C
Cyprotercne acetate {CPA) 1 mg33
Desogestrel (DSG) 60 ug28
Dienogest (DNG) 1-2 mg29
Drospirencone (DRSP) 2 mg33 .
Dydrogesterone >30 mg33
Ethynodiol 2 mg33
Gestodene (GSD) 30 ug”, 40-50 ug2
Levonorgestrel (LNG) 50 ugn, 60 ug28
Lynestrenol 2 mg33
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 ug31
DProgesterone 300 mg33
Promegestone 0.5 mg33
Trimegestone 0.5 mg33
5
Table 1 -
f0037] ‘The upper dose limit for single administration
of levonorgestrel is 900 yg. According to
10 invention, & dose of 750 ug is preferred, i.e.

amount corresponding to half the dosage used in the
emergency contraception products on the market today,
which are also all based on LNG.



15 Desogestrel (DSG 0.06 0.9 Dienogest (DNG 1 30 Drospirenone (DRSP)
2 30 Dydrogesterone 30 450 Et hynodiol 2 30 Gestodene (GSD) 0.03 0.75
Levonorgestrel (LNG 0.05 0.9 Lynestrenol 2 30 -

WO 2010/149273 - 12 - PCT/EP2010/003497

[0038] For the other gestagens used according to the
invention, the following amounts indicate the dose
ranges for preferred single administration:

Gestagen ‘ Dose p.o. {mg)

Minimum |Maximum

Chlormadinone acetate (CMA) |1.5 75
Cyproterone acetate {(CPA) 1 15
Desogestrel (DSG) 0.06 0.9
Dienogest (DNG) 1 30
Drospirenone (DRSP) 2 30
Dydrogesterone 30 450
Ethynodiol 2 30
Gestodene (GSD) 0.03 0.75
Levonorgestrel (LNG) 0.05 0.9
Lynestrenol 2 30
Medrogestone 10 150
?;i:?xyprogesterone acetate 10 150
Nomegestrol acetate (NOMac) [2.5 37
Norethisterone 0.5 8
Norethisterone acetate
(NETA) 0.5 8
Norgestimate (NGM) 0.18 3.7
Progesterone 300 4500
Promegestone 0.5 -8
Trimegestone 0.5 V 'é
Table 2
[0039] According to the invention, dose ranges are

10" particularly preferred that correspond to twice the
amount to six times the amount of an ovulation-
inhibiting dose. Therefore, according to the invention,
particularly preferred dose ranges are 100 - 360 ng for
levonorgestrel, 1 ~ ‘12 mg for dienogest, 120 - 360 ng

15 for desogestrel, 60 - 300 ug for gestodene, 3 - 30 mg
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for CMA, 360 - 1500 ug for NGM, and 5 - 15 mg for
NOMAG .

[0040] Particular preference is given to a composition
for emergency contraceptiorn which, in addition to the

COX inhibitor, contains levonorgestrel in an amount of
150 - 300 ng.

[0041] The COX inhibitors that are used according to
the invention include in principle all the COX

inhibitors that are available for other indications,

e.g. also meloxicam. COX inhibitors that are
particularly suitable according to the invention
include piroxicam, naproxen, celecoxib, diclofenac,

tenoxicam, nimesulide, lornoxicam and indomethacin, of
which piroxicam is particularly preferred. Thus, this
COX inhibitor in combination with a gestagen (LNG) has
a better effect than is achieved, for example, for the
combination of LNG with meloxicam (see Example 1), and
it additionally reduces fertilization.

[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
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
emergency contraception with preferably a single
administration, it is also possible to ﬁse three timeg
the recommended maximum daily dose. A quarter of the
recommended maximum daily dose is regarded as the lower
limit. For the COX inhibitors used according to the

invention, this gives the following amounts (Table 3):
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[0043]

(Ovid SP Verlag)

Maximum daily dose as per pack insert

In a preferred embodiment of the invention,

Drug Information Full Text

a

combination of piroxicam in a dose range of 5-60 mg and
levonorgestrel in the range of 60-750 ug is used in the

pharmaceutical

formulation.

Particular preference

is

given to a formulation containing 10-30 mg of piroxicam

15

and 150 to 300 pg of LNG.

[0044] The pharmaceutical formulation can be present in

a solid or liquid state,

20

bermit in situ preparation of liquid compositions,
also

solutions or infusion solutions,

included. Liquid

Lyophilized powder ampule formulations,

compositions can b

for example as a tablet,
coated tablet or coated tablet, wafer,
powder.

capsule,

film-
pill or
which
are

e injection

for example.
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[0045} The preparation of the pharmaceutical
formulation is familiar to an expert. The preparation
of a formulation as a tablet is described in Example 4.

[0046]1 The efficacy of the composition according to the
invention was ascertained by ovulation-inhibiting
studies carried out on adult female rats with normal
cycles. First, using 5 dose groups plus placebo (0.003
mg, 0.01 mg, 0.03 mg, 0.1 mg and 0.3 mg), the limit
dose of levonorgestrel (LNG) was determined at which
there is still no ovulation-inhibiting effect. It was
found that a dose of 0.01 mg of levenorgesterel per
animal (subcutaneous, hereinafter abbreviated to s.C.)
still has no ovaulation-inhibiting effect.

[0047] With the dose of LNG thus determined (0.01 mgr) ,
a comparison test was then carried out in which the
ovulation-inhibiting effect of ILNG, placebo, meloxicam,
piroxicam, and the combination of ING and meloxicam,
was compared against the composition, according to the
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, (4)
0.01 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.).

[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.o. of piroxicam plus 0.1 mg of
levonorgestrel (treatment group d) was onily 3 oocytes
(only one animal of 5 showed any ovulation at all). By
contrast, with 2 mg of piroxicam on its own (treatment
group c), 9 oocytes ovulated.
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ascert aiged pyuovub@t i @Hus NhabibinBangtYdneS rcar éﬁge%ﬁ%e'_p&ﬂ?é}htplus

femal e rats nor mal cles. First,_usin ose groups

pl acebo (0. o(wﬁgmgo 8% eV‘én@%gﬁﬁtrell gt dSélog’aég) ant h@vmlamouo
dose of |evammtgestred ¢bdNFevasndst efifinaed.at which there is still
no ovul ation-inhibiting effect. It was found that a dose of 0.01 ny
of | evenorgesterel per animal (subcutaneous, hereinafter abbreviated
to s.c.) still0Fxk ninovawbidheéon-iabibi tEngmeiéec?) 1on rats (n=10

15 animals) with intact menstrual cycles, it was
surprisingly found that piroxicam on its own has a
significant dose-dependent . effect on the serum
progesterone concentration on the evening (19.00 h) of
the proestrus, i.e. at the time of the LH peak. This
20 can be seen as an indicator of the efficiency of the LH
peak in changing from a predominantly estrogen-
producing ovary (before the LH peak) to a predominantly
progesterone-producing ovary (caused by the LH peak).
This surprising finding shows that piroxicam on its own
25 has an effect on the hormonal situation, which can
result in a contraceptive effect or in an increase of a
contraceptive effect of a gestagen. By contrast, the
literature describes that other COX inhibitors have no
effect on the hormonal levels [Pall et al.; Human
30 Reproduction vol. 16, no. 7, pp 1323-1328 (2001); Bata
et al., J Clin Pharmacol (2006) 46:925-932]. In this
test too, 1t was found that the combination of low-dose
levonorgestrel (0.0l ng s.c.) with piroxicam (0.5; 1
and 2 mg p.o.} inhibits ovulation considerably better
35 than each substance on its own: 100 oocytes ovulated in
the vehicle 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
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[0049] Wher eRRCUDEDHCHEs Wil aednd nofomirsixigreaup(§aocmytedy were
oocytes gvul kel &Bwb&eékﬁﬁﬁtaﬂﬁouEn(Qhé“ﬂfgﬁ%§tnaogé yen, 1ed to
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only 3 oocytes (only one animal of 5 showed any ovuI atl on at all). By

ooyt os. ovul o8 IO yBo D GREGOT " s sCRess6to) Buaashel obmoicming

still |ower moskinitiugtetangles. p| I‘OXI cam the ovuI ation rate for
the compipnation with 0.1 ng of |evonorgestrel was 16 oocytes, whereas
-1 mg of 5 piroxicamallowed 28 oocytes to ovulate. [0051] The
conpar i son PEXFEREE | NG(Grerbatéam dRdibNG pihrbestammandtkNG shows t hat
mel oxi cam plus LNG in this direct conparison i S |less effective than
pi roxi cam 10_plus LNG, Thus, a conpination of 2 ng of nel oxi cam pl us
0.01 ng of | ndrdfestel agt | $FPRFbNeHY afUdhhatile opndged ohodgl for

oocytes in Sdemémstsat]OO53F bﬁu@&@hbﬁLlhﬁiblt%%”@tﬁagﬁarﬁéd ASince
(n=10 1 anljtj@l %)v \_II\_IIIE i ntact, nmenstr ﬁ %@a it was surprisingly
found t hat piF oXi Camoon i TRV RS F‘B ffanteugsEvatpenddm can
ef fect on theesexsinly mponygestedousingneeninal i ene8nst he eveni ng
(19.00 h) ofth r cat tine, of theL Thi s

can be seen alg gl'rltgl gg?%g?g?got:gﬁh f%ePﬁétleen&; Sof T 3%% 2&9
changi ng frdi@ pfelodi ndfrey esedegelher odudimad sovarare bd‘tcmsaed heid H

peak) to a nﬁ@@@@lmntbe{ B5ogegt e pr g (Cays t
LH peakélO Thi s r| Si nggra i,nd ?ng&gggﬁs t(:&glél&t%lrgl r%ﬁﬁ/aor%fo@tldjl ?Pl@ytllg%
f n

has an ec‘torb %n%or( &ouns yafi 6arkngeeh dah hesust ofn kight),

contracepti weenéf deld o bRaadadCcr@sse ahda Kot baceRll Ve, efrofa%%k ngda
gestagen. By, £Qntrast, the literature describes that other
i nhibitors have no effect on the hornonal levels [Pall et aI .; Human

30 Reproducti@enotgedrehowas, diEsk8i@d 328 02001); Watsofte dastor

di n Phar nac 2 5-93*% | h est too, It was found that
t he conbi naﬁloét 8?@?40\;\‘&?6\2); %gl\c;lon%i}égeg & (WL WgSs. EYhi £y S-C-

pi roxi cam ((RERini ke Diery R o) vo hnd| Qé bvul dk$ chodpnwetlghabl v

better 35 thae eaoh i@@ﬁﬁ:ﬁ@ﬁ:so%éfé e‘aepeaagdoq%ytgs %\Ml%%edll té‘e
vehicl e grougq 68 in the g rougo 85 e gr

with 0.5 ng of° pMPxPeaMfy BRI+ t@ehyfjél‘:?ﬁy\ﬁltﬂfll ﬁgt@ﬂepano&teamCMd
30 in the growp BODA-9YO320LY mea?:m 19t - B@%ER@%%@@%%&{%&“

piroxi cam The 40 ovul aé at es in_the cog‘ol nation with

| evonor gest r&t™ a l&e ﬂﬁ PSpi FOXIEERPESIHolPt 488 ’%qqprrqug gﬁoup

pi roxi caf (r@awoesﬂnes)tsaeded tor@l'hy dh par exilea® (6£0aCyheskgWassly
weight.
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Two cycles were monitored using vaginal smears before
the start of the test. Only animals with a regular 4-
day cycle were entered in the test. The allocation to
35 the treatment groups was randomized. Starting in the
metestrus, the test substance was administered for 4
davs (days 1-4) and the cycle continued to be
monitored. On day 3 of treatment (proestrus), a



5 nmuch | ower here and, in the highest dose, even led to conplete
anovul ation (10 aninmals per group). [0053] The invention is

expl ained by the followng nonlimting exanples. 10 Exanple 1

(Ovul ation iWhidt06MW3€8ed on rats): Fhé8rat is an BIEP201Y/003497
sui tabl e ani mal nodel for denonstration of ovul ation-inhibiting

subst ances S t &3 nRAL o] and the trual
cycl e can bé§2a5|1§iﬁ%%l?gggg u5|ggqgég¥%a g%é%agg: ? O@ﬁ f%#ﬁd%f%@

test, femal e ighi PfYet keesliTomEme 20ne g liwyed nigdag Thermone

ani mal's were (IFOUS ECh | AayBEr OhERcgAGERH hA sEOARE oWder1 &
l'i ghting 20 condly%ons (22 hsﬁgg of dégkﬁess, fbnhodﬁs r%ﬂﬁﬁéﬁ?iWIth

were fed a SIBTMd F%E%hd LY R eS8 h&te?sﬁﬁuﬁlb@?uﬁmeteStrus
Levonor gBst neldenasenti ssohvedtbnabensybrbenzeate/ cagtey Qdaddevetd ).

d the dail 25 .ad t I f
T/ Ko booy s npLBRRR S ERnR i of8aRer £ s bR A 2Ea T
gbgzlgg(g?|ﬂ¥&ﬂlm@ijRﬁadez/hﬁfrmmpﬂdgdqmmtaﬂ@nanuhée paﬁédﬂbe of

i W\ 0
&é%éﬁ @Ifl Ba 05 ll\iaCElé% étllﬁllnggg r{ %ter eg:acac %/IllIiI% S

correspondi ng to the treatfrent’ %rou was a ora
vol une of 2 F9 KgPeIRyhABLgEt UntRsIepel @@lmrrﬁidnlct\m@daqmm were

vagi nal 1eneasschedf el f hengt ahk efuddie desthe BhymankMahs Widh a apd

regul ar 4- da ay, ¢ cle were entered (n the test. The allocation to
the treat meMtSHrougss WERES FooRRZR a@ﬁa?%@mﬁpﬁﬁ tRethet saRpuwayt he
t est subst arthee V@Sstazdnt]ma’stﬁéﬁd f:afréleda&s&t(@ﬁb% Tk @didvhaic%@@f

conti nued t t r eat.ment roest rus).,

2010/ 149273&%%%%%0/ oo§ §3p8h, ob ity bﬁggﬁgganpl & ik
at 9.00 h ammvykamds. 30deeisn opdevide deérenmaszed heslhpbekebbibag of
hor mnelﬁi'—"%vﬁh%‘n 4 kbl ek oRGd D ST ak O(?éX tln%l%nft%arlss Wlastfl in

vagl nal snears how ng them In estrus or
the case of piroxicam, almost complete suppression of

ovulation can be achieved. By contrast, the COX
inhibitors on their own  provide only partial
suppression of ovulation. o 7 '

20
The results of the study, 1.e. the combined effect of
levonorgestrel plus COX inhibitors on ovulation, are
summarized in Table 4:
Treatment group ) Ovulation Ovulation count,
count, mean
absolute
Vehicle 42 8.4 + 0.5
LNG 0.01 mg s.c. 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
ILNG {(0.01 mg)+ Priox (2|3 0.6 £ 1.3 (only 1
mg) animal ovulated 3
oocytes)
ILNG (0.01 mg) + Melox| 18 3.6 £ 3.3
(2 mg)
25

Table 4



5 underwent unilateral ovariectony under anaesthetic. Crush
preparations were nade fromthe tubes.and were exam ned under a

m croscope for the presence of oocytes. On day 5, all the animals
(the intact Whizl &/ AR Those havi ng endér gone uni IBABARB201.0/003497
ovariectomy) were 10 sacrificed, and the tubes of the animals-in
estrus and netestrus were prepared and exam ned in the sanme way. The
tests that were carried out show that a | ow dose of

| evonor gest 2Ry Righnot i t sel fi nhi biting ovul ati on, does provide

i ncreased supy essken oft 1§ OWHratdhen reonphded i t B O ived in
inhibitors, and, in the case of piroxicam alnost conplete

suppressi on ESfamRAR ati on can be achi eved. By contrast, the COX

i nhi bitogs on their own provide only partial suppression of

ovul ati on. The results of t st ud i.e. the conbined effect of
| evonor gest ?@re pl U i nﬁcf%i tors #Wﬁ%?li’%? W STHTER F LS | 1
Tabl e 4: Tr gatossitrug cip VW Gith aresmtmanbsefiuie €kl at fencount ,
nmean Vehicle 42 8.4 0.5 LNG 0.01 ng s.c. 35 7.0 2.0 Meloxicam2 ngy
p.o. 28 5.6 2.5 Piroxicam2 ng p.o. 9 1.8 0.4

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

Vehicle 254 + 88
Piroxicam 0.5 mg p.o. 237 £ 49
Piroxicam 1*mgfp:o.i 1183 * 67
| Piroxicam 22mg'p.o.‘ : 122 £ 94
10
Table 5
Example 3

Substances can influence fertility by reducing the
15 fertilizability of oocytes or cumulus-oocyte complexes.
In order to investigate such effects, substances can be
administrered in vivo and, after ovulation from
cumulus/ococyte complexes, can be subjected to in vitro
fertilization. The in vitro fertilization rate, with no
20 further test sustance being added, allows conclusions
to be drawn regarding the in vivo effects of the test
sustances.
- Immature female mice (strain: B6D2F1, Charles River,
Suelzfeld, age: 19-25 days) were housed in macrolon
25 cages in rooms under controlled lighting conditions (12
hours of darkness, 12 hours of 1light), were fed a
standard diet and had access to water ad libitum.
The mice were primed with PMSG (Pregnant Mare Serum
Gonadotropin) (10 IU/animal i.p.). After 48 hours, an
30 ovulation-triggering stimulus was induced in the
animals by administration of 10 IU/animal i.p. The COX

inhibitors were suspended in a carrier liquid (85 mg



LNG 0.01 nmg)+ Priox(2 mg) 3 0.61.3(onlyl ani mal ovul at ed3 oocyt es)
LN 0. O1lng) +Melox (2 ng) 18 3.6 3.3 25 Table 4 WO 2010/149273- 19
- PCT/ EP2010/ 003497 Exanple 2 The test set-up corresponds to the one
descri bed i &Exa0pl £1492The results for Zhe- progesteEBONEr2010/003497
concentrations in proestrus at 19.00 h are sunmarized in Table 5:

Treat ment gr

@g@;%?g?ﬁt ADSLORIASS LUsal 19,00 ~mean  SD (n=10),

Vehi cl e 254
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.
5> 8 hours before and together with hCG. Fourteen hours
. after hCG administration, the animals were sacrificed.
ovulated oocytes and cumulus-oocyte complexes were
recovered from the ovarian bursa and/or oviduct and
subjected to in vitro fertilization, with a sperm count
10 of 40,000 sperm/0.5 ml for 1 hour being used for the
fertilization. Twenty-four hours after incubation with
the  sperm, the number of fertilized gocytes was
established and the percentage fertilization rate
determined. '
15 The results shoﬁ that piroxicam has an effect on the
fertilizability of ovulated cumulus-oocyte complexes.
The results of the study of the effect of piroxicam on
the fertilization rate of ovulated cumulus-oocyte
20 complexes are summarized in Table 6:
Treatment group Fertilization
rate (% < SD)
Vehicle 55 + 16
Piroxicam (2 x 0.5}12 £ 7
mg/animal p.o.)
Piroxicam (2 x 0.3|14 * 18
mg/animal p.o.)
Piroxicam (2 x 0.15|19 # 8
mg/animal P.0.)
Table 6
25 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



Piroxicam 0.5 ng p.o. 237 49 Piroxicam lnngpo. 183 67 Piroxicam 2
ng p. o. 122 94 Table 5 Exanple 3 Substances can influence
fertility by reducing the 15 fertilizability of oocytes or
cunul us- ooc i@ TohE&E%73 1 n order to-i Adesti gate SRRWYERIELEA003497
substances can be adm nistrered in vivo and, after ovulation from
cunul us/ oocyt e conpl exes, can be subjected to in vitro fertilization.
The in vitro fer[iiTization rate, wth no 20 forther—test—sust ance

bei ng added, al ||/ TEHEIRT divsr 1L P20 r eh8r dPnBIt he |i n vi vo
effects of the t|esirstisiancesictompiede fenmal e ppcgo(abraijn: B6D2FL,
Charl es River, due'%Ie'd1(%9ﬂﬁH}9'lb days) werg_noused rmmnmacrol on 25
cages in roons UaESESERIUIBE 3 Yt i ng condi | F8As7P18Ihqurs of

darkness, 12 hoymsiofe |dtghigh were fed a standprd. doefqgand had access

to water ad |ibi tﬁlra. The. mce re prifmed with I-’IVbh; (Pregnant Mare
Serum Gonadotrop-i—n%—l(gﬂ—@—tﬁfﬁl—i—.-p._).—,au_er 48-HBuPg 4n 30

ovul ati on-tri ggeriailg sitriyviipwse alaisdomsl @REO0 N t heoaoomaks by
adm ni stration qf

o [ I..0b. The COX 1 nhLbLLOors were suspended
in a carrier Iic%aéthlﬁpgg%%%%wé )/ 003497

Myrj R53 (2- hydroxyet hyl octadecanoate; CAS no. 9004-99- 3) in 100 m
of 0.9% w v Nad.splution), and the daily dose corresponding to the
treatnment group (n=5 animals per group) was adm nistered in a vol une
of 0.2 m p.o. 8 hours before and together with hCG Fourteen hours

after hOS adpimi sphakierd tBe af‘ii‘?iﬁg"‘%refiﬁg_ﬁiitzie?e(jbe&)‘”#]laérﬁglator

oocytes and cunul us-qqcyte conpl exes were recovered from the ovari an
bur sa and/ orwjé%ldgit 8§nd<%u8jfedf‘%%lz?o StRnAr 02t et i Ikzapformodi fied

'~ sperm count shthofh 400 00D kyeon! Qebombries tkchoumikeidig Asad 07 ¢ hey
'fertlllzatloo Tvlv_erncgaé/i-gour our.s aftecijﬁl%a;%n w th the sperm the
nunber of fertilH7Zed o6cyt e WaLET A | -8he Her ht akpetose
fertilizati cwndteinster gindedby 15 dhiva ebud t SLIshowl LAEE zRidr oyegam Aas
an effegy org(%gbgsert"dli il i tye of u’Il&ied unul.us-.oocyt e .
conpl exes. e re$usl| s of the stusdgé/of . hem%f fpeoc]tyvojfny;yl?%%]a]nq%e
the fertiliZad¥h réafe 10 ovibat eaf cupurdfiedcytwniadr compbex espraged
summari zed idonkaienbi1IT 8akEEME L R i dized bed, and the mixture
was dried at the same time by heating the air stream of
the fluidized bed. At the end of the process, 1.76 kg
15 of magnesium stearate were introduced into the
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. .

20



¥ '

Fertilization rate(% SD) Vehicle 55 16 Piroxicam(2x ng/animal p.o.)
0.5 12 7 Piroxicam2x ng/animal p.o.) 0.3 14 .18 Piroxicam 2 x

ng/ ani mal

p.o.) 0.15 19 8 Table 6 25 Exanple 4 (nethod for
produci ng a Wal &t0449%hkr gency cont Fa@@pti on) PCT/EP2010/003497
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celecoxib, indomethacin, diclofenac, nimesulide,
lornoxicam or tenoxicam as active substances, and

the known auxiliaries wused in pharmaceutical
20 practice,

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

100 - 360 pg levonorgestrel, 2 ~ 12 mg dienogest,

25 120 - 360 pg desogestrel, 60 - 300 g gestodene,
3 - 30 mg CMA, 360 -~ 1500 pg NGM or 5 - 15 mg
NOMAc.
3. The pharmaceutical composition as claimed in claim
30 . 1 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




WO 2010/ 149273- 26 - PCT/ EP2010/ 003497 CLAIMS 1. A pharnmaceuti cal
conposition adm nistered in a single dose, characterized in that it
contains 5 (a) 50-900 jig | evonorgestrel, 1-30 ng di enogest, 60-900
jig desogestWe|20BDLWE92T3 g gest odene- 27575 ny CNECT /AR BTO00 G 3497
NOM 1-15 ng cyproterone acetate (CPA), 2-30 ng drospirenone (DRSP),
30-450 ny dydrog%gﬁgéﬂﬁaqg-So g@ et@y@qﬁ&ol 2-30 ng 10l ynestrenol,
10- 150 ng nedr ogestone, 10150 no—redroxXyprogest erone

acet at e( MPA) , 0. 5-IPTRPFEAN hi siteroned 189 5- 8ny| nor et hi st erone acet ate
(NETA) , 300- 4500 ng progesterone 0.5-8 ng pronegestone, 0.5-8 ny

tri megestone or 2. 5-37 15NOMAc- and (b)as COX inhibitors

pi roxi cam d%proi@ﬁ? CEFQEEQPBUtFﬁééneﬂmﬂﬁQ$l?ﬂ@ﬂof@ﬁacChmﬂnﬁin|n@
| ornoxi cam or tenepdfagn asi active suhshangas, PELANSENOMY a: th
auxiliaries used in_phar maceuti cal 20practice. 2. The pharmaceutica
conposition as cl&HEWETh claim1, characterized in that it contains
as gestagen 100 - 360 jig | evonorgestrel, 2 - 12 ny dienogest 25 120

- 360 jig d oge I gestodene ngy
1500 jig N sfﬂg SPEQnRE]%%QtJl d1 hecoﬁli%?sr?a%ciﬂl c?ﬁ c&%ﬂ% orils
clainmed in clmanﬁHJmﬁ 2 -cHanﬂnnﬂaﬂnxhgnlehanorgesﬁfxllnMIatdwses

contained in the fp igwuj@bl' ges: Piroxicam 5-60 ng Tenoxi cam 10-120
ng Napr oxen 300-3800 ng D cl of enac

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 ug levonorgestrel and 10 -

30 mg piroxicam.

11. The wuse of the pharmaceutical compositions as

claimed in one of claims 1 - 8 for the preparation
30 of a medicament for emergency contraception.
12. The use as claimed in claim 9, wherein ‘the

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



40- 450 ng | ndomet haci n 50- 600 ng Cel ecoxi b 100-1200 ngy WO
2010/ 149273- 27 -PCT/ EP2010/ 003497 N nesulide 50 - 600 ng Lornoxi cam

4 - 48 ny The pharnmaceutical conposition as clained in clains 1 -
3, contalmlﬂ?laﬁiﬂkﬁ%ﬁ%ﬁ}el as the ges@&gen The P/ RRZALGCH3497

conposition as clainmed in clains 1 - 4, containing | evonorgestrel in
a dose of 150 30@m@g;h£ﬁeami@e@ra%b %bsﬁ@ﬂ@ﬂsbﬁsl %&aa&e@ﬂ AR d i
clainms 1 - 4, containi i I oxi cam as é i nhibitor. The

phar maceut i cal conpB&i %%r?:?ﬁ?ﬁ?aﬁe n & aFMes, l@orﬁ%ﬁ‘?ﬁ‘ﬁ@s 600 -

pi roxi camin a ddsse of n’.ﬁ_:f aﬂf nigpugdier ghad srecemt igled bLosposi tion as
claimed in claim5, containing piroxicamin a dose of 10-30 ng. The
phar maceuti cal conposition as clained in clains 1 - 4, containing

| evonorgestrel as the gestagen, and piroxi camas the COX i nhibitor.
The pharnmaceutical conposition as claimed in claim9, containing 150
- 300 pg levonorgestrel and 10 - 30 ng piroxi cam The use of the

phar maceuti cal conpositions as clainmed in one of clains 1 - 8 for the
preparation of a medi canent for energency contraception. 13. The
pharmaceutical conposition as clainmed in claiml or 2, characterized
inthat it contains 600 - 3,600 ng ofibuprofen as COX inhibitor



