MONOLITHIC INTRAVAGINAL RINGS COMPRISING PROGESTERONE AND METHODS OF
MAKING AND USES THEREOF Field of the Invention 100011The present invention relates to
monolithic intravaginal rings comprising progesterone, methods of making, and uses thereof. The
intravaginal rings comprise progesterone, a polysiloxane elastomer, and a pharmaceutically
acceptable hydrocarbon or glycerol esters of a fatty atid. BACKGROUND OF THE INVENTION
[0002]Progesterone is a C-21 steroid hormone and belongs to a class of hormones called
progestogens. It is the major naturally occurring steroid and is a precursor in the biosynthesis of other

steroids, paVIEIMOT UTICOTREPRIANMGIIYATS RINGS0TsNEP I0090) B PReOGRS T ERDNEES the
growth of the uterus angiSOMENTLRYISS OFMNINRTIRRS A ISBRYSS FYibsRengpmetrium and

myometrium. Progesterone is essential for the development of decidual tissue and the differentiation of
lumina] and glandular epithelial tissue. It also plays several roles in gestation, including breast
enlargement, inhibition of uterine contractility, maintenance of gestation, immunological protection of
the embryo, and'igidiBftiba BrVsAYSmglandin synthesis. [0004]Progesterone has been used in the
treatment of a number of clinical disorders such as luteal phase defects, dysfunctional uterine
bleeding,[6a0imetriosEhentlosaetrial cartdomo mdgtbe nign ihoeatitidisemsey pearalcl aimgisiapaped sidgimens
of in vitro fertilization. . The lutea seof a natural cycle is characterized by the formation of a corpus
luteum, which sgf:o ?ggrg%fo%e%%%o%%g%ﬁﬁ%dﬁg pxrggge%?erﬁgrie.tﬁﬁee} enr%ﬁ%gfﬁg)nng ?jfr%nﬁ%r}lst%tion,
the developing Ipresestsrenseerpebsiiorann dagameic gohaddwopas¢uicadly) aadsipfabisaindiosstbencorpus
luteum and its sgpégg@;@.éy@;g@ dutga) function is essential for maintaining pregnancy and data
suggest that progesterone is necessary for the maintenance of early pregnancy. Penzias, A.S., Fertility
and Sterility 77:318-323 (2002). [0005]Unfortunately, not all women of reproductive age are able to
become pregnant, or maintain a prBgu@RoGROEIDaOGUTME VN WHINGEOPErcent of women of
reproductive -2 age in the United States have received an infertility service at some time in their lives.
Assisted fggipductivepfadinalagnd AR IR AbHRRS BiRANAICAIGEGYH Al eI 2
woman's ovaries, fertilizing them with sperm in the laboratory, angt en returning them to either the
donor woman's pioggfiisensyofialy sthrema qCarwfoprive e LuaifokmssistedRasot uetiths
Technology Su%8%%%%Mm§m@mm,Fgr&egyoﬁmmﬁisﬂafsgehg&P@s%%ga@nt of Health
[

and Human Services, 2004). There are three types of ART: (a) IVF (in vitro fertilization) involves

extractind $A®3bggs, fePIREEIRBF SR R A thatdrarsigdadinmiraialss o auwnhse eerus
through the cengyediip: Gharlgt@ameie intishaieniani@nsiendminlvepiasieHoRrtiized 2dos @ed

sperm into the woman's fallopian fubes using a laparoscope through an abdominal incision, and (c)
ZIFT (zygote intfSYSIRITERY r@@é‘ﬁﬁx’bﬁ‘éﬁs%%tﬂ@ﬁ@t@é@& gl]ﬁri'ﬂﬂ g LT ARy , and
using a laparosape:tolpideephesecitzad dgg(s)getatiowananimfabepiarilbgemt)ddliliRdnisfalso
further classified P}[h\llghet ?gﬁﬁomrgn'r%&wncg%gsg\ége used (non ono? or.eggs wer donated from
another woman‘tc?onor‘j?’ﬁl a C}I Pén, e em ryos use '2n'Be ngvﬁﬁ}g?i 784 (iresh , o?ﬁ'?év%%’sly
fertilized, frozenamhidltienohafimdstiglzedin Forthesiny women, in conjunction with ART, steps must be
taken to prpg the uter, ' tj { ] [ fter impl on.. T have
ﬂﬂﬂb‘?g F%é%%!}lﬂl RIRUQR, ARG %ﬁ[ié)%‘g%ﬁ?ﬁ?o?%me? &8 cimgﬁ'lf% s %%'i%

been many tools developed to aid in this process. e mid-1980s, gonadotrophin releasing

hormone ("GnRp#")lagahishasse deffstorsbrdrastinrelovtaimg selerdiato nerslgimririasihdeatomstodiated
with improved opdgamgs afien; bFpaadciienassisied epradushyerigaipiagies. AR R agomiRis work

by suppressing the pituitary and preventing premature surges of endogenous luteinizing hormone
("LH") during |vﬁ}5y%16§,1 BN3SNG fimrur Sk hampiererbbryhesirsmation MaGrmysrigteyn.
harvesting as welhRs iReteasinGaliculasenendd). Heweves o5ktaepaistsAnbibitdngicaipRraddtea in
these cycles and may create an jatrogenic luteal phase defect. [0008]Use, of a GnRI-1 agonist causes
suppression of PR 1 H-<OEEREHIBNEDIBHECHS FE°ERGS IR tiaqEortfoserafoRith St etion
may not return conyietaintdii e3cspakdadian thel erdaienenspyNMitaDLtébl FlddtRignaksteatorpus
luteum may be sfunctitonal, and subsequthGBr9gesterone and estrogen secretion mﬁ% e apnormal,
- 3 - compromisi SHGOReR I?re%%’ﬁﬂ’\%y?%m %&esﬁlﬁgﬁﬁ/t Ié}éﬁirf)d%eaeé?ggsgdlﬁ?ﬁfg tiSh AR
pregnancy ratesmrritta®ted. o HuanhaprRepregudioniis] . 228 7 F2208: 200200097 9 881603 (andapnes,
including ens, p r en used during the luteal phase and beyond in
VF oycle DS hren! pham ey BB e Rl b i oF
progesterone lethensignifipeasmaighindeedgatmtytvgles thdiftptacedioc8 olfmamen alf, rEpreifiegtaved
Sterility 61:1068-76 (1994). Progesterone in numerous forms (oral, vaginal, intramuscular ("IM")) is
considered to be the agent of choice because hCG is associated with a higher risk of ovarian
hyperstimulation syndrome ("OHSS"), a potentially life-threatening condition associated with an
increased risk of ttuomboembolism. [00101Most treatment protocols advocate the use of progesterone
throughout the first trimester of pregnancy, since corpus luteum activity has been demonstrated up to
week 10 of pregnancy, although progesterone supplementation continuing beyond a positive serum

pregnancy test may not be needed. The goal of progesterone supplementation is therefore to assist a
corntie hiterim that mav havve hecome comnromiced diirina oviilation indiiction aor oocvie ratrieval



formulations appear to be inferior for luteal support. Serum progesterone levels are highest with IM
administration, but because of the uterine first pass effect with IM administration, vaginal
administration results in higher endometrial progesterone levels. Bulletti etal., Human Reproduction
12:1073-9 (1997). [00121TM progesterone (50_-}90 mg daily) is widely used, but requires daily
injections and is painful, uncomfortable, and inconvenient for patients, some patients may even
develop a sterile abscess or an allergic response to the oil vehicle, Toner J.P., Human Reproduction
15 Supp. 1:3%6ur the dorjed/ Staes) s ES@NSH ey dnfertiHbnegryips ot Hiems (Hnesdn dhsiimhips-
Laboratoriegskid0RIGrodickivis TRearOMBIL ' AReasihdm IS atiaR RUhalserpraties siailyodosing, may
be messy, and due to potential leakage, may. not provide a full dose with every application. Crinone(r)
is a bioadh&&&% Vo, r?a?”@é‘?%ﬁtﬁﬁﬂ@n%%ﬁ%d%@’é@rm igrthe JaRaGHeLys et thete carrier
vehicle is afefiitiing/akefe outsiner ahatasming Waemarticos\ualalele Wtk anso luelas Qalyness [Fotycarbophil.

[00131The yse of a progesteron inal insert (Endometrie) 3 timegs daily has recently been
approved b {%egst?]{.jg%?‘—tgogd Igﬁsd%%qggegaondﬁlﬁlé Fa([‘%ﬁ D) %cgﬁsﬁp%?feé %}8@?4%{1 ftation and
early pregnamtyF&ryiBtyp plenie Repiats of & phspateaditindtiHeadh patt thuamA RBErtieet 280 program for
infertile worpen._In addition, vagi ?y}tlgp imes daily of. micronized progesterane capsules has
been reporg%eléengiﬂgggéygﬁr%%gﬁkf& uteal zﬁ%ﬁzﬁosfggé%%gﬁbdﬁgﬁ g?srg)f)%agéiem e%‘f3 ig%%[{ an
FDA-approYestiliagiigahieon forthiesitapesaiont. 10 taiFkermisrasdtipaisiebrydstdohmatisnsdbrpghing a
vaginal progesIgone (odfrM RIRRES IR HS TR AOH INEIF00 ARGHIS HRBRIHARY cags
Zegers-Hochschild et al., Human Reproduction 15:2093-2097 (2000). [001 ]Intravagmal_c?ewces for
delivering prod SBESTL M A HE oY SitrR A SiHaPigB idkss AHRB SRR Mhisu dh it aiaaiadl discussed
in U.S. Patifteserd, 5a.439; Bid# 8202t HAAAGHiaBaMRRY) 602366 6:256:97fieaBEe, 063,395,
BRIEF SU!:?IFEE/IHARY OF THE INVEli\)ITION lr%%émThe resent invention is directe,?l toa megruod for

| AR

treating a IFERIHRESL TR AR iREBH TR & AR PRE ORI IPFidRTH 48 f8&t&Ying to the

patient a manekthicnaitavéatlshningeomprising (a) a therapeutically effective amount of progesterone,
(b) 31@8 lloxane giastomeg, and {¢) 8 aQalﬁgé‘Cﬁft%%ﬁQ%?{?%e%%%&nW %R%%aéggé‘ %%94@%;8' esters of
a fatty acid, wherein the polysiloxane elastomer is present in a concentration 6rabout 55% to about

90% by totdhwdgmbfqnggnqumﬁﬁrmmmhwmmmstbimer)t.eﬁhyaddi.timmbd wming a luteal
phase defeglig &B%@H&Wl?%ﬂii&%ﬁe%gﬂ% nefed Fsig adrapiRiering th,deapent a

monolithic intravaginal ring Comprising (a) a therapeutically effective amount of progesterone, (b) a
polysiloxan€Tergsio rieF, BABY(Fynshatire iR, HithepEabl stens st &fh tekerpishyimeae elastomer
is present igigrePREEMFRAIARBLhARU IoRaIA BRPESMDK sbkRhtheningni9@IRERhe present
invention is directed to a monalithic intravaginal ring for treating a luteal phase defect in a patient in
need there BRI CESRIORRING 314) BERIaPERRSES: about 40% by weight of progesterone, (b) about 55%
to aljoo0'90% by eight efigolysidexaoaaatasiphierraedity abavblel PtGaRIPOULIAYRtDYyweRight of a
pharmaceulicallé/a cgptatble derocartbonlotr %cherol este(ﬁﬁfafagtg/ aciotl, gvhert in. the progesterone
is homogeﬁ’écoou Pﬁa ?spérrls%dolnafhaé]efa%%%é?. _rgggmig eaf)eresesﬁ iAvEnton"is GRECEEY to a
monolithic mtteoragiretainy fortkatheg ssiited phasmcefe cechrmlogtisnt GmREkdgheseniydhe ring
comprising oL % i f I 9 0% by
weight of pé@éﬂ(@gﬁﬁgé@%ﬁ%ﬁﬁgﬁg%gﬁ%gp (%Q_l A)Et%{;!i g ogu%?lgI %/so %)g/%&g%ﬁ%%?gaﬁ%%rﬁggeuticalIy

acceptablelsimppe (eidith alprogd ME orstess Hisayeros fofadmper samheniof ataxtenterefob201 The

present inveRtienySyHise e d4R aRAgCRSH Lar 19akingasimBoRithic i Ntravag NGt e;REagess
comprising (a) mixing progesterone, a pharmaceutically acceptable hydrocarbon or glycerol esters of a
fatty acid, ﬁﬂ%ﬁd&%ﬁ&éﬁé?&’ﬂfﬁ#&%&%&ﬁé’ﬁﬁé PRk IRY, (5 TSI ARG P8E o HSaERRAS s mixture

into a moldderaet.(c) curing the mold at about 60 C to about 180 C, wherein the polysiloxane is present
ina ntration.of abput 55% to about 90% by total weight of the ring. 100211The present invention
o B 10 2 proReaS GRS BT RFSA CTRAIS A ARG IR b SERS BT i L) miing
progesteroae | @ ¢harafiecabiti dadlydase epapitmitityafind ci po lysijonane tiorfarempal éleip ageih @etis mixture,
and (b) plagj h%tlg g ixture i Id rein t olysilox iS present in a
concentra?i%,g%% a ogt %‘%ﬁg%%%ﬂt%}%g% @%%éﬁp v?/%lfg\kgtpg t earfl’]r?g% [ 853‘]%1%%)‘?%2&%1)' inq)veention is
directed to dyshawiinnidr trsanesediiaPsissssIaateandh estpegian soaraider thstdet, abreormahod
comprising administering to a patient a monolithic intravaginal ring comprising (a) progesterone, (b) a
dimethylpolysiloxane elastomer, and (c) a pharmaceutically acceptable hydrocarbon or glycerol esters
of a fatty acid, wherein the ratio of progesterone to elastomer is about 1:1 to about 1:10, the
progesterone is homogeneously dispersed in the elastomer, the ratio of progesterone to hydrocarbon
or glycerol esters of a fatty acid is about 1:0.1 to about 1:100, and wherein the progesterone is
released from the monolithic intravaginal ring for up to about 18 days after administration to the
patient. 100231The present invention is directed to a method for treating a luteal phase defect in a
patient in need thereof, the method comprising administering to a patient a monolithic intravaginal ring

comprising (a) progesterone, (b) a dimethylpolysiloxane elastomer, and (c) a pharmaceutically
acrcantahle nil 1in a ratin of abhniit 4151 racnectivielvy whaerain the nronectarone ic homooeneaniiclhy



- 6 - 100241The present invention is directed to a method for treating a luteal phase defect in a patient
in need thereof, the method comprising administering to the patient a monolithic intravaginal ring
comprising (a) about 15% to about 25% by weight of progesterone, (b) about 70% to about 80% by
weight of a dimethylpolysiloxane elastomer, and (¢) about 1% to about 10% by weight of a
pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, wherein the progesterone
is homogeneously dispersed in the elastomer, and wherein the progesterone is released from the
monolithic intPaTRgHRISMEehsionstirhsaPt B ajadanetentipfinisadingiasiesecisdcsmpaotIon The
present inventipis sisgeiadiQ apheihedifonlinating sridealphesexteiectyy gopajient in need thereof,

the method comprising administering to the patient a monolithic intravaginal rin comprisingéa) about
15% td¥l8ht 2590 DYAHRISHOBTERSG RIS BBt PHRETEMSEBER Yy DatsHRes A s
dimethylpolysileianselasiaprisaanst (6dyahauhs I¥Fteyrbaubl MeAypnaighippoa prarsecaistically
acceptable oil, wherein the p{ﬁg sterogf i?é omo enetousl\t( Piépt)ersedfin th§ lastomer, and wherein
the progesterSRE RS EI8EEd A TEMeHE SidNoRIPIESSSRIFhS AFUREHE LS Y
administratioratesthihgmatidateB002 6Qdlheapreset invEeridinis ahre cladiona Glellted-far t(@294)g a luteal
phase defectdn a patient in need thereof, the hod comprisin mistering.to t ient a
onolitic it RES A AuReriLs E5s (o A ] Lo R a0
mineral oil, irtke reatiséf abockhaices Hecruspebfifelys watsnsiatede pityestdigher isisbndgenenysly
dispersed in {p SlaSIOMES, WA HBIREeOH™ e N ANAN Rl HEalARRL LdringidaxJaakpUt 25
mg/day in vivo and wherein the intravaginal ring is replaced after about every 7 days following
administratiol & fiesaersse Tob2f thrambrssebliffention is directed to a method for treating a luteal
phasel I?FW ina D_M'?ﬂ_ttk&diﬁ@ﬂtﬁbﬁf@@(&l)&h%im%?lﬁoﬁamﬁi@ﬂo@d&%ﬁ&ﬁf&ﬂ@%ﬂm& ggtiggﬁt g 1©
monolithic intravaginal ring comprising (a) abqut 20% progesterone, (b) about 75% - ,and (c
about 5% mifleTPHT, SREFEARE ﬁpaa@gfe}lsdat@mﬂbﬁ%m PRt iR 'R&EniSr, and
released froraftpe: iiasia Gitiedu ghcp b geberintsupgl ek e ddro tib i n o Ay oRdviveositid e\dearsin the
intravaginal ring I replaced after about svenif days Igiowing administration o e, patient, [0028]in
some embodihenie. the prog%s?erone IS %Omog&eousﬁ/ o‘?spersed i the p(ﬂysn oXane elastomer. - 7
- [00291In scmeseistodirpentsietie helysiyxmave btastoenampmulised alvopglpsiliatinreiedastomer. The
diorganopolyglilgg%r,]g gslasigmer can be a dimethylpolysiloxane elastomer. The dimethylpolysiloxane
elastomer can further comprise a dimethylmethylhydrogen polysiloxane crosslink. [00301In some
embodftHts, the pPralmavbusbdllyrikayastad| cPRgEreiesaBO NPEPRIAIONT csteoraveilabigtty £2%alis present
in a concentrayig afighouh A4 d0rRRARAR ORI IRIA WEIBH Of YaRuinGrSRPaLLIL SRUMs arc

embodiments, thFerg)harmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid is
r

selected frontghr Ay, MicdrumiiaHare hbhcine HetboririasniEsb s ortiertie itheM
pharmaceutigaihirasesisapiegividr adaibenret ¢lyesidscist @igiet atatmeasis sropagsameillel@R321In

some embo%’g‘nﬁnts, th esterone js present | tration of about 15% to about 30% by
i e A

total weight rng. 2 ogesterone is released at a steady rate for
about (DR} to abouM HrdgysetonsofFe Kt oglidadmsistiedetpgeste rontercguetsadaty ahpaiensly rate for
about 1 day g, AROYLA0 oy, I, ame eaRRdImEEniR RpYRRIIANSIRLcIRSR A siearly rate for
about 1 day to about 7 days. f0034lln some embodiments, the progesterone Is released from the
monolithic inflekeigpnaistideatts eassaely anmlesgio geerapsutol thel @k vehela d hvndtrbleftemee patient.
In some emQ@égmﬁﬂéﬁ'omﬁsgf?ﬂﬁsltﬁrmelif(iﬁ*)@ﬁsﬁf&é‘iﬁﬂi‘ ﬁﬁ?gé@%&”é"é&l inavaRPaksg.eL® steady
rate for up to a out 14 days after administration to the patient. In some embodiments, the
progesterond 1& rER4ERP AT Hfsn bR adalhis I8t painfekend pasies 18- 456 1820k 18 days
after adminisitigsotecfigrpatiant [REk] Imspme arteodinentse the Rulysiloxaaneis, vinyy aivd blocked.
In some embodirg&ents,gltéleﬁgol%/siloii:ne is dim tg%l.l olysjloxaneg 100361In some embodiments, the
process furtf&F E6fhpri 3ing WS &¥8Nd aﬁ’@@%l oxaine TR tHe HOModEABETE MiXd§R% T to placing
into the mold:omsaome rivthadindemisgditeresc onanpatysioxangtisna cCfbssianker. ehgdene ambbdiments,
:22 ﬁgorf]z'g‘eﬁ%er(v)'ias 'Fn”é:im&?gée%r&l‘ge%%}{ll%‘?éﬁgon9»98945319%&%%,[99%%%%%%%E%QPS'&T}%QJ&]SH&p'a‘"”g of
[0013] The use of a progesteroﬁe vaginal insert (Endometrin®) 3 times daily has recently

been approved by the U.S. Food and Drug Administration ("FDA") to support embryo



- 8 - [0038]In some embodiments, the progesterone is released from the intravaginal ring at about 10
mg/day to about 40 mg/day in vivo. In some embodiments, the progesterone is released from the
intravaginal ring at about 10 mg/day to about 30 mg/day in vivo. In some embodiments, the
progesterone is released from the intravaginal ring_at about 15 mg/day to about 25 mg/day in vivo.
[0039]In some embodiments, the intravaginal ring is replaced after about 14 days following
administration to the patient. In some embodiments, the intravaginal ring is replaced after about 7 days
following adrTRERLAE @ eherd RErmEIRYRY ﬂ@%%‘ﬁ‘r’ﬁ‘ﬁt?ﬁ %gﬁofﬂﬁqgf@b%pﬁg'f@@ﬁdi%fo 1 depicts
a top-down viavA BiTatreanelithicdptaay aginaferiilg ofotherprdseanddineentioginf) Qb jniRiRedimpists a
process flow hglrt representing a process for preparing ;monalithic intrayaginal yings of the present
invention. 10&1 1?@%’?@ oz\ﬁl%sg rop?%ﬁéor?go%aﬁ?“t Q’é Erlﬁgé’r? %nefﬁ%)%% rgnloﬁél\% sél]lr?macf)a}\)ﬁ(j?ﬁﬁollowing
administraticluteflapbrse sspplemertatiauayimep ldcrgnefthe potsedibdventimyet miagestérotiasvaginal
gel. [OO43]F(I)%0411§DOWS a comparison of the mean serum progesterone levels in a patient following
administration of a progesterone intravaginal ring of the present invention or a progesterone vaginal
gel. [OMAMIG. 5 sHdwes tisealsppblishesbinfomeizan epransiizeaofagipadgeagessrenities gl ring of
the present iRYSAURALRETAILER RIRRH BH O A dbH Y ENTIONGLA0ARIT el oAb vention
relates to monolithic intravaginal rings comprising progesterone, methods of making, and uses thereof.
The intravagﬁf’é’l’ ﬂﬁ’g@i%%%gg?’pmg%é@ﬁﬁe, a polysiloxane elastomer, and a pharmaceutically

accepiabigjhydrocarhen ey ceseicestass afelivaiypagicb JORdGHENaaho uhihe piase Medisgdosure, all
expressions of percentage, ratio, angﬁthe like are, "by wej hi‘ry Itpﬂss therwi g ' gicag)e(%.g% “used
nerein, "by vSBRESEE RS VSRR IBIOTRS Ae HSFREoB) LSS, AhdPRiates o i3
percentage diefiriedobescsnaHBDE 183216k i6 Weghhdaijoés e volume, thickness, or some other
measure. [0047] As used herein, the term "about,” when used in conjunction with a percentage or
other numerical amount, means ﬁllus or minus 10% of thatl&ercen%fé:- or other numerical amount. For
example, the term "about dOBIE &hﬂ‘@%ﬁb’a@éﬁ%ﬁ) VENRN0s. [0048] The present
invention is directed to a method for treating a luteal phase defect in a patient in need thereof, the
methqda@nprisingAdpisisiaringeiti dhdgdiientdtononeibod foitasagipal lirglqshiertifegt (@) A
therapeutically cffective amount of progssteranc, (b) a palyslorans slaglomet, and el Sinic
pharmaceuti%a‘l‘ly accepfa ) ﬁy tocarbon or g(fyé’eroflgs%ers of al?aﬁy ama.p[g‘b ]ai' e term
"therapeuticatiyaHechl eingnaumpiissfecle drenpotnady tftcptinar ameentticbhrmesositinib) ..,
progesterong) fhaf {reats.f SeRAiliopsPUIBt. A iSERsRIN R URIBR- AR RIRSIRC NBRARRYtic dosage
of progester?ﬁ neocessaery to %'e iheragﬁtic%?y effectivél cgn vaLéy betw-ge%r? s%ﬁgjdec?s (Ee%% due to age,

body weighte&iess ebadaionaeidhahsnpiedictpel yrlerena ripsionsits Preprntiscr¢epsmimiiaselto be

treated, and fhsuliked, I usSethodnesaRaHlicRIMEHegivaRMount cannot always be specified in
advance, but can be determined by a caregiver, for example bgréfhysician using dose titration.

Approsid dosagd BEMBEITRE EAYPHIoR IsdiErissin a SRS ign dreating miBicel RiRSR AR TEsi A models.
[0050]The tegsfisntiaaicanthcteadtimhe hetidardenlyeiiibeianbikierirgaisn@s tpariend o pltylsieficcor
preventative.rrtlreasu.re , wherein the oléja cti to retvenlt or slow down glles en) an undes'[) d
Physiological CGHARIEH ThecsaRPET Ak bl Dsrssitically e Paouit A SR et o
purposes of phigsiiventiorsleomficiahod dégired pharosdomsididynclockptdiue arel novhientied tas alleviation
of symptom }??ggffwéﬁ@a%SFg%%‘t%’y@%%Wﬂ'H%Bné’éﬁ%%h%f%‘é@&sﬁ«g}?obﬁ%‘?ﬂ §oBs BPlopprsening)

state of con , disorder or disease; delay in onset or slowing of condition, disorder or disease

progression¥galiefatiofrg the condition, disorder or disease state, whether detectable or

undetggjpdle; or e”ﬂ‘}ﬁ“ﬁﬁ%ﬁmﬂem%oiée&ﬂ%@feefﬁ%%@ﬁﬂli@fﬂﬁ%&@gﬁﬁeﬁﬁg-fgff?%ﬂﬁé‘faindlldes
eliciting a clinically significant response, without excessive levels of side effects. [0051]The term "luteal

phase defecttfatéiaass defrstipadiisthi MsrchHIFEHa b ritistARIEsaR (DROYLRE BN when the
female body4doesnalpRObICerepsugbnef 1B% about 55% to about 90% by weight of polysiloxane

elastomer, and (c) about 0.1% to about 10% by weight of a pharmaceutically acceptable
hydrocarbon or glycerol esters of a fatty acid, wherein the progesterone is homogeneously

dispersed in the elastomer.



- 10 - hormone progesterone. This results in a delay in the development of the lining of the uterus
(endometrium) during the luteal phase. The luteal phase is defined as the time between ovulation and
the start of the next menstrual cycle. Luteal phase defects can result in the inability to sustain a
pregnancy, whereby the uterine lining begins to lgr_eak down, bringing on menstrual bleeding and
causing miscarriage. [00521The present invention is directed to a method for treating a luteal phase
defect in a patient in need thereof, the method comprising administering to the patient a monolithic
intrava®M8l ring comisriersh ny eREPRDS SIS R toENRKBImindTayAgiRA tBRENEOT (BF41BS 9 siloxane
elastomer, apgethapb acmRachHE palmGaeRIDIE R asa R BHINGRLD! £ 635 3a e toaeid,

wherein the po(! slloxane elastomer is present jn aa%ggcentration of about 55% to about 90% by total
weight of the4ﬂf)f/gl.’{’0‘63‘ﬁ*l'ﬂ%959§§éﬁf‘?ﬁ% Qt3sedratett B erhe SRt o eabiy X iiteal phase
defect in a patig@hiernget@)emalt thevnetabshce0ypisingengdimiTiatptingnteshecaniienteptisisolithic
intravaginal ring compriging (a) a therapeutically effective amount of progesterone, (b) a polysiloxane
elastomer, a?l% (’Y:Qseée M&%gﬁ}gﬁﬁy&&%ﬁ)ﬁ%& ? %Fﬁespﬁrﬁet énﬁég/%(ﬁ%g?éﬂeer'elastomer is present in
a con¢@dbhtion of dhepriseit iovahiut BGltcbieddtal weighss dbtmeaking, d BOh4lifhivcintemagitim
intravaginal ring of the present invention ful rt of an.assisted.reproductive.technology
(AR Deatr R e e T B e R e ot
the present inydmoarhaaer ietygseiLestsrs bafahaaud apgl e pelyralvsansrtrefsararhemogereopartial luteal

support for iyt ferizatianOmeomBRlsiediealmynRe kY 296y daagipR.ARe MonRlidia

intravaginal ring of the present invention can also be useful for the treatmeént of secondary

amenorrheadops84 Thaaethoumiiolithiv sty dbfrre it xte s oressmgrmemseeniation iy, wherein

the matrix ring£ip859 e ooV B NSRS fMialiAat encloses a reservoir. [00561 The
intravaginal ring provides for administration or gpplication of an active agent to the vaginal apd/or
urogelithact of « CEBIEECT ENIRG: & G ToHEURRLORENART SHARBR & BPoe aHB BT SRR
embodimentsnghehinpidcags raniprisifgaan it iy Jrapestdisnds achhataureinicaliosc sgfatdd®d, shape of,
relating to, or f ramig Sallgi)rg .eApn#%;ar sahg es suitaltlJée f(la)gt{{rsee \Avr{a-u $%)I}Je él;geﬁenﬁl@%%ntiorérgg&ll%de a ring,
anoval, ane |pse},) a-toroid, &nd the Tike. %8§me i'rlﬂravagina r ﬁmgpresen?]lorﬁ/entlon can be
flexible. As usetuhersin a tieldbidiarein the@ohesiddniling o presdid or seomcsulidttonlsgrabaut Withstand
stress and s{gaigowggmt&q&glq%]?‘gggtggg en. For example, the intravaginal ring of the present

invention can be deformed or flexed, such as, for example, using finger pressure (e.g., applying

pressiM2Rbm oppdditessmrniansiiios ¢f drsded ioc methpthioriHglisg ahdeabphase drivel Bfahe
pressure, rejaAe ks Ridginirehange Tﬁ@ﬁ&x&ﬁﬁ{%?m@&&fiﬂéﬁﬂgtﬁ%@@ﬂ%ﬁQgr%ﬁhﬁtﬁf@sem

invention are useful for enhancing user comfort, and also for ease of administration to the vaginal tract
and/or remolPIPERAHEDZ SFRH T8 (ARFSSTISEenf A BB Priic R hepa bl ¥ing sefiumste28tt invention
can be any size phitahie dofi@lnoeneptabl @ aighralisacs: gl waree atebosimenty, 4t oulsidindiameter
of the ring iSﬁlbOUt 35fmm to ?bout §5 mm, about 4 mtmlt? ?bo t 60@@, ar about 4%5 mm .to about 55
mm. In somé& 8rﬁaf51c())df)mé)ﬁ?§,e e BUtsie diameter of the rng 19 488tk m AL Sa WélFellrsl, an
"outside diaimebegeneferstalapyrsedighthindastgnesnhthedtpast esagersaginee bgdtecasboneoring and
whose endpoiis 800 0P PHIE, REUTICIEHA" 101 10965581 460, EAP il some shodiments,

the inside diameter of the ring Is about 25 mm to about 45 mm, or about 30 mm to about 40 mm. In
some embodinfelsesetheipmidtelianeasditle tHatrnagioalbsae3gommpAiou sbatetdindays "afigte
diameter” refgrsii@@osttaightjingsegment that passes through the center of the ring and whose
endpoints are on the inner perimeter of the ring, see, e.g., FIG 1. [0060]In some embadiments, the
crossl&®Honal diaPRetRFeSFthEHRiRR dbaiiedicrh o s Hriting aBBer! PhaRA 9615800t 10 mm. In
some embogii@iits HeCdssescirnakaianesfipissatpobdgihisein AscUsemiareinmaneidsR-sectional
diameter" refers to any straight line. ser?lgent whose ezg oinis are on the{inner ﬂnolt outer %rimeter of
the ring, sed™82y28H1E 108 SOERIIES I BIoBEHFRRF AR ISR PXeAG AT ARS o i present
invention co@yipbsprogestaibnac(ppediedibne-3a0edidbpuad illbidty atepkan Fedynwibarkin the -

Formula | 190621In. 30 smROAIMSIL, e OgesBIo0 Al ae IiFIONIZSS Assed bgreln

"micronizedprr%%ers to particles of a composition that have been reduced to micr ze. 100631 As
used hereinisthiglgansdl " geatici ghsizaopsféfsaoipErtietndlamege foPaticle stbowindHadaivte afize
distribution gap Bemessureddisignfor example, a Hyac/Royco particle size analyzer, a Malvern
particle size analyzer, a Beckman Coulter laser diffraction particle size analyzer, a Shimalzu laser
diffraction particle size analyzer, or any other particle size measurement apparatus or technique
known to persons of ordinary skill in the art. As used herein, the term "particle diameter" relates to a
volumetric measurement based on an approximate spherical shape of a particle. The present invention
can also comprise semi-spherical, ellipsoidal, or cylindrical particles without limitation. In addition to
encompassing progesterone particles of a given size, the present invention is also directed to
compositions wherein the distribution of particle sizes of progesterone and excipients is controlled. As

used herein, a "distribution” refers to the number or concentration (i.e., percentage) of particles having
A cartain ci7ze nr ranne nf cizece within a Aanen ot haterh or docecane form of the nrecent invventinn



[00651In some embodiments, the intravaginal ring comprises a polymer material that is an elastomer,
e.g., a thermosetting elastomer, including, e.g., a silicone co-polymer (thermosetting type). For
example, the intravaginal ring of the present invention can be produced using silicone polymers which
can include various catalysts or cross-linking age_ngs_. Such silicone compounds, catalysts and
cross-linking agents are known in the art, - 13 - see e.g., U.S. Patent No. 4,888,074. A silicone
composition can include any organosilicone compound capable of cross-linking, with or without the
presend@BAtross-linkisPEgent &y e Asdirssted i @imetRod fRE{ErRidre Pe’Fé‘@gB@ﬁeaﬁﬁ@ﬁSWbas
po:ymer Uetwqﬂfi&ifé}i??éé@ﬁib@&?tﬁmﬁfeﬂfo@ Bra]i?fﬁbﬁ?iﬁé radqbsm@@rmgdt?rm (ifﬂféirﬂilh]iﬁf&o_ﬁ?ﬁé"
polymer is comprised, of monomeri¢ units, which are linked together to form the polymer.

monomeric urfE R EahRESTREYRS E%?B@‘é% %O{?yﬁ’eﬂ?@fﬁ%é o Rﬁlg"ﬁ@g} é’t}gp §%§Eﬁ¥?§’ﬁo§’?hereof
[0067]In someabsabadimenthdinesdischsagicightiog cdimpibepel pillysilexalastoAsnisad (Wreboua
"polysiloxane” refers to an arious comypounds containing alternate silicon and oxygen atams in
either a Iinearlc;f" éﬁcﬁ%og?}r;’%(g’eheﬁf i ltjér)l?)?avﬁ FERES %\c/vaci)] %P&ﬁﬁ?%%?%ﬁ‘ﬁ?ﬁfﬁa‘%ﬂ%é’ ¥<%? A&R silicon
atom. For exaesteis, pblysitianesljinchateisuthstipuoetdspaiysd osahersogerdalichy ahsysodydiloxahes such

as diarylpolysi Ial sl »an IS ' e, as
ustracen n P e B o
the corresponéingreieshomicdays piamiedmansivrtopdeottie@atianhg catalysts, e.g., benzoyl peroxide or

di-pchiqgphspzoy! Pef¥igie RhigHeRiRIHESiRL AR LAR oA T8 'RaKINEY REdifionakhratAfE,
treatment as described in U.S. Pat. Nos. 2,541,137; 2,723,966; 2,863,846; 2,890,188 and 3,022,951.

100691An ex@Misiet oF A% RIRAoME P ERAL RIS SR RIMINYRTSIIORS RAtIER! @ monolithic
platinlJlmllcataMﬁda@mmgamm@mﬁu%e@lr abyden shg hél aisday 2t b@rwwgﬂtw@wgkﬁamblalgtgf f
cross-linking, is MED-4840 (NuSj nology LL.C, Carpinteria, CA). In - 14 - some,e iments o
the present ine?%?ﬂfo 02 Fﬁoﬁ%’é’ﬁ‘ﬁ#@?ﬁe&%‘ga% ?kr.@ S%M%?a) eeglgsr%)ﬁé?rhﬁﬂ%é} 3??%‘%
MED-4840 eld$tormerabide NIER-4346/elgistoofien iphampposaitallywacpartshlpacilA amdmpart Be The
chemical compasilion ALMER:AEA0 par semprises dimshyipelvolioxane iy endblagied,polymer.
fumed silica (horCrystalline) tnméﬁy sﬁyﬁre &d and a platinum silicone complex.plrﬁ% chemical
composition ofs MEReZg(rpart Becanepalitica dirrvegipd ysipx&re winyd eskibibclkedipptyaftsr fumed

silica (non-crygg%{ﬁlg‘)rmgﬁe[@mgi%gﬁated, dimethylmethythydrogen polysiloxane and
2-methyl-3-butyn-2-ol. Form A and form B undergo cross-linkage to form a dimethylpolysiloxane

elastom@026b0701 InTdsreERIBYRRTR s Shtprdceriose meHhashias reging a 1) urabetnscelsiiehi Ris a
diorganopolysilaxanenehsioigeol) e MR BBIDQSHPALIS: BMINEANS RS RIpXAOR &lAIRINEidS
dimethylpolysjloxane elastomer. In some embodiments, the dimethylpolysiloxane elastomer further
comprises a dﬂﬂéﬂ?ﬁfﬁ?&tﬂ?ﬁl%‘?ﬁ’é@ﬂlﬁ6?9§?F8%§Ff§r8pﬁs§mrﬂ<fjml§%ﬁ|%°§ﬂ%@ﬁﬁ&lﬁg%‘f]ﬂ’ieaﬁfisent
invention, the (pplygieransielasto mgiol>Mioud 8405 [D07kPacaoshy erhbeihmbatpribesieadyisilaxane
elastomer is qlres((e)n}3 ireloa ﬁon&gntrgé%o?no&%bggsttggyg t%n a&)(r)éite E?S(%%) f1133/ ngottﬁé w%}?ht of t e rin%. In some
embodiments, the ﬁorfysﬂo%anepéﬁras omer IS presen? in% CORCentration of Sbout BU%s 1o about 80% by
total weight ofbestriignerdadoabest2d meblaly 16946 toyaniab hestghthef ithevagnf007 finreplansd
embodimentsaﬁg{am%ugljy e y@&iﬂ%ggg&gﬁg@@gﬁgﬂ@ﬁp&rmﬁggyticalIy-acceptable hydrocarbon

or glycerol esters of a fatty acid. The glycerol esters of a fatty acid can be monoesters, diesters,

triestert08Ad mixtureEhpBressntTRECHR) Hirenirdiopraaethed i Beatipa shxaababase Aafefaictigin. In

some embodipagaks itheEOReIhiC U ALRIINALHIH SR RISES A3 I are Blisaly 2eepRIaRle oil. In
some embodiments the oil can be a vegetable oil or a mineral oil. In some embodiments, the oil can be

olive oil, peartBH2EHBITRE SARBRETSHhARSHLI I QRESTHR Aty AR SRR AR e of.
[0073]In somecentindistgnisinthal phlammresittival yragespiaiyahyoracaitonsty giyperelesians of a fatty
acid is present in a concentration of about 0.1% to.about 10%. by total weight of the rjpg. In.some

ARG ALt AL ABIS TORPSLAOR P CE B Bty

embodiments® ﬁsetop Arhaceuti e arpon or glyce r y id1s present

in a concentrationvof aldowhdtsntshabotra Gigimy} rArigbis tefdhoedighitoathet engrinsdaye faldpetignents of
the present W&%‘?&ra@?@n to the patient.

[0028] In some embodiments, the progesterone is homogeneously dispersed in the

polysiloxane elastomer.



pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid is mineral oil. [0074] In
some embodiments, progesterone is substantially homogeneously dispersed in the intravaginal ring.
As used herein, "homogeneous" refers to a composition, e.g., the intravaginal ring, that has a
substantially uniform distribution of ingredients th_rgqghout (i.e., an intravaginal ring of the present
invention does not have a composition gradient, or a multi-laminate structure). [0075]In some
embodiments, the progesterone is present in a concentration of about 1% to about 60% by total weight
of the rilf§281 a concEnteatisn enbasBments o ths VYT LGRS clatiamesight bidiessanepatysilesprentration
of about 15% {9, aiagtd: 3¢% Ribiplabpatishbeidbe iients tnAoNasRiRIRR 9t aRoME 2M4 dagbout 25%

by total weight of the ring. [0076] In'some embodiments, the intravaginal rings of the present invention
release about TeenditstayBeky W%Fﬁﬁ%@@ﬁef&ﬂeﬂlﬁ;}% PSRt 1[’6‘%‘96\?‘@’%’&?@ of
progesterone/gdgalydnokiER dbauhk0 mg to about 30 mg of progesterone/day in vitro, or about 10 mg to
about 20 mg of progesterone/day in vitro. [0077]In some. embodiments, the intravaginal [ings release
about 1W%§]to about ¥ %?%?S’é‘é@gro[ﬁgla %’ﬁﬁ%ﬁ?&%\&ﬁf‘f@%}té‘%%ﬁr %’%ﬁé §;y°gr°{
progesterone/eayrino¥itrdatey adidus poesegttmabouric2Atrationf of abesteotetdabbutitods Ibysome
embodiments, the iptrtat\fl%%gal ring releases about 16 mg of progesterone/day in vitro. In some
embodiments,%ﬁléllln?ravaglnﬁl ring releases about 19 mg of progesterone/day in vitro. [00781 In some
embodi®eFis, the infravergmaintedsneitsadbeapvumasentis w aboupsbin b oirpeadostomgkytdagl in vitro,
o e md GAROUE 40 RHPTOYERIRLRURULI RO MRIR M AOA Hereos

progesterone/ In vitro, or about 32 mg to about 36 mg of pro%esterone/day in vitro. [0079]As used
herein, the "ralte $ie eabedigients|dbe ehepuasestirally asceptlnhyirestibentratlycerA@stasRient that
is released froyfiae dGH3yaGiHaald0 over a defined period of time. The release rate can be measured
in vitro by placing the ring into an Orbital shaker at 50 rpm containing 250 mL of 0.008 M SDS at 37 C.
The act¥®3Zhent carl b RESHRABY T R RESIFFORF P Y. 250 Rttt pSE B Intfavaginal
rings of the pressyduteEntisneanwelgiassf datilid 0 mg to about 40 mg of progesterone/day in vivo,
about to about 30 mg of progestergne/day in vivo, about 10 mg to about 0
oroges I cay in U8 R e o A B (RS T B 1 BLE P B PR 88t 15 m
to about 25 mtp abpuodésteronbidaynmnenibodabents, i apgogestbont ¢ nelgast hao gestedymelelfyrin vivo,
about 17 mg tg, ahoyt RIPYSRIRI e/ AN VNS I AROWA B0, BROYL 22 Md.PY
progesterone/%%llg ﬁlyvcll\%}gEF(%ﬁégllln@so% embo |?nents, theeprdgestgrrgc%ge (lgsr re?eljlaglsed romt ?e
intravaginal tisteatyaraieteayphent felaytortababbiidagsdays after administration to a patient, for up to
about {dhggys after gdrgipistratign dRmetiont fardgesierahouls? favsaiter administiatinaitia patient,
or for up to about 4 days after administration to a patient. [0082]In some embodiments, after the first
day of admini$¥EI38IRE T siahe HErpYorMsErDMR itorahoss e Ay s il adminisiration Kottt 17
additional daygatferitup 18 alaid thpeldiiens| dayspfopestorrbaiit-bladddigrahdays, medenithicto about
3 additional days after administration. 10083]As used herein, a "steady.rate” is. a release rate that does
ot vary by ar AR BRSSO b ErdeatiS i o e ACESrGHE TLRELEH A iU per iy
by an amountpgteater tharsaheutibsdinietite, athroymd gésprnpesierocieakett afent inheivogerlday, by an
amount greatgian, ABeul,a0% P0G SR, oY GgeSIEIPNG 16ISaSein NG RELARY. BYiAD amount
greater than aBo_ut H0% of the amount of progesterone released in"vivo per day, f)y an amount greater
than about 30P&tisiithe amount of progesterone released in vivo per day, by an amount greater than

about 4gg84f the ampuglAE PEARHFAANS, rGIRASRATINMAPES dginPYAR Al Iregiersthian about

10% of the amount of progesterone released in vivo per day, or by an amount greater than about 5%

of the amountBSFBEsEietSP PhEdREsH BB Al Sibv82%in some embodiments, the steady rate
encom/gmz a releﬁlses/agﬁe irbf{jy@ugfla,h@,ut/tgé n@g{,d%ggwf@lg%t Z(Zj;'érmgigg?;y,,ﬁbgﬂg 1? mgéday to about
24 mg/day, about 17 mg/day tg aQout 22 mg/day .or about 18 mg/day tq about 20 mg/day. In some
emotimontsP O L8 Vit DR ASHSUERA HIBHLE PR dP b BETE ) Aty 18 Aol 26 g/,
about 12 mg/daipédiatents, themgiday, pblysild2inegisay tooakloikiel 4 rhg/saye cnstalintAtsnghday to
about 13 mg/d%}/. Lnnl?orﬁe lG%Ir]réglo@mgln té}g setgzagg}{g t(;(aenrécompasses about 13 mg/day to about 18
mg/day, abouf ?mgféay% Sbout 1 ﬁ&f ay, abo mg/day to about 16 mg/day, about 13 mg/day
to abol®a37ing/day, losamewni®dimtuis, tecatend dfitig/Hayogesamenmbodisannjetiosteady rate
encompasses about 11 mg/day to about 15 mg/day, - 17 - about 11 mg/day to about 14 mg/day,
about 11 mg/day to about 13 mg/day, or about 11 mg/day to about 12 mg/day. [0085]In some
embodiments, the serum levels of progesterone are maintained over a relatively constant level.In
some embodiments, serum progesterone levels are



maintained at about 1 ng/mL to about 10 ng/mL, about 2 ng/mL to about 8 ng/mL, about 2 ng/mL to
about 7 ng/mL, about 2 ng/mL to about 6 ng/mL, about 3 ng/mL to about 6 ng/mL, about 4 ng/mL to
about 6 ng/mL, or about 5 ng/mL to about 6 ng/mL. [0086] In some embodiments, serum
progesterone levels are maintained at about 4 ng/mL to about 10 ng/mL, about 4 ng/mL to about 9
ng/mL, about 5 ng/mL to about 8 ng/mL, or about  ng/mL to about 8 ng/mL [0087)In some
embodiments, progesterone serum levels are maintained below about 7 ng/mL, below about 6 ng/mL,
below 4883815 ng/miniselw eanerdimenignihe neasrsigrenn B mglartedorsn thbdntravaginalLries Below

about 1 ng/ml,fQRB8EI haRmpe:s MR IEREIHSRE RIES RIRBRABHAISHE! R BrigeiltaiRed from

about 1 day to about 18 days after administration to afatient from about 1 day to about 14 days after

administratioFE3shifem, he REDHREMEEPE AU 16 Me/datiior RaMinSasEadma et from
about 1 day tgaheWnfbdayseaticrrepivisirtion (e ardlatieal, fsd ot ahaubdgiay enabauirbeays after

administration to a patient. In some embodiments, these progesterone serum levels are maintained
from about 2 day8 g%@tﬁbi’gtc?é)}?%ﬁg Huh{Ristration to a patient, from about 2 days to about 14
days affeo3mgministratiosotnea dpstiliinéiasn aleoitit2daysadomnus radyscaftekadibtiistiatianyto a
patient, or frorp ﬁ\b‘gut 2 days. tga %uxt 4€Ia§snaft r %grpci)pr;stratign to a at@gntﬂ@%g In some.
embodiments,? e p’ﬁgs%n iventon |§(§|ree {616 a mononthicIn rlg\lla{lg?ha <Fh!\g for é%ltiﬁlagalfuteal
phase defect iepdapediefitintveed dagsdotlanwegadnuiomprisimgt@bwupBimto about 40% by weight of
progesterone, about 55% to about 90% by weight of polysiloxane elastomer, and about 0.1% to about
10% by weight of a pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, wherein
the progesterone is homog%&ﬁﬁsﬁ%ﬂgﬁ]}m&e@%&wlé some embodiments, the
present invention is directed to a monolithic intravaginal ring for treating a luteal phase defect in a
patient [P0A@kd therd®fGihie dépgsom pejsidupaboey 596 2ormipolitkd O datyvagiightofprd despesome, about
55% to ab_outi%gg/ﬁti-r}S - by weight of dimethylpolysiloxane elastomer, and about 0.1% to about 10%
by weight of mlneraf)oil, wherein the progesterone is homogeneously dispersed in the elastomer.
[0091] [R0dIne emb&E{pentdepisss presBnesps ciRivn dhatiraersaseniang) oh optbéeshtiavapierariigg for

treating a luteg| Rhagg daiech iR R EiheprddnarRehitb ring comprising about 10% to about 30%
by Weight of progesterone, about 60% to about 80% by weight of polysiloxane elastomer, and about

1% to aB8tAI8Y by Wt shavpharnrrmeemRAyPhdBE pRisR RYUBCaTBRHYr ayRlersl esRAdcst a fatty
acid, wherein fl1&Riag QataIRISRISINOFN AR bLAUSYhEIERRRRIN thealashepRisdAA82 iSO BIe
embodiments, the present invention is directed to a monolithic intravaginal ring for treating a luteal
phase defect ﬁﬁ%io%%{sﬂ? Ye#BBEMereof, the ring comprising about 10% to about 30% by weight of
progesfeodap, aboutrA/mtchalbaui 80fiphyisaeighttef dicastbydpalystigestematakiaiel anfdténout 1% to
about 8% by wsidht of svmineralial wherein e progesiorons iz homogencouchy dispersed in the
elastomer. [0 hsome emﬁo%rllmentg,%ﬁe presen nvention s directed 16°& monontnic intravaginal
ring for treatimyagésterahphagmalefelct in a patient in need thereof, the ring comprising about 20% to
about 3584y WeIdFREROGRSIRIARE: APAULBSIRIBIBRGH ddt Mavsighledrol Sumogetastomer
and about 1% to about 6% by weight of a pharmaceutically acceptable hydrocarbon or glycerol esters
of a fatty acidinRGERAARERS RSB RIESHR 18 YsaHSgeneously dispersed in the elastomer. [0094]In some
embodiments, the present invention is directed to a monolithic intravaginal ring for treating a luteal
phase defect in a patiep{,in.n iﬁ%i;?% ' IS m 9 ﬂ)out 25% by weight of
progesterone, about 6 %‘Aﬁ’jbi U G %ggmmﬁ S Ié&/ﬁ?g stomer, and about 1% to
about 6% by weight of a mineral oil, wherein the progesterone is homogeneously dispersed in the
elastorf¥¥nd wherdif tREESHIBgRYERSRE idialeasiod frRonPlitBiendRBRYEEINal aBginSPTIRE FMBabout 18
days after adpjisisirating, thticoRatiant AGROSIANa ey aRLRBS dHRCIRE 4G.3iREPERTR fnpaking a
monolithic intravaginal ring, the process comprising (&) mixing progesterone, a pharmaceutically
acceptable hPiP8EUrERFof GRIVEVSraREFayPITE AN AP aHT A FIGRI% asREePiats Y 4 9f3RRBeneous
mixture, (b) ptagingdfug dtmagentayseidxture into a mold and, (c) curing the homogeneous mixture in
g‘ne " Thoiﬂg‘g’gm chuﬁgﬁé@é%éﬁﬁgvaé el diselosure, afl ekpr Qsloxpne elasiomer he raggsterone,
like are "by weight" unless otherwise indicated. As used herein, "by weight" is



hydrocarbon or glycerol esters of a fatty acid. In some embodiments of the present invention, the
polysiloxane is vinyl end blocked. [0096]In some embodiments, the mold is cured at about 60 C to
about 180 C, about 70C to about 150 C, about 80C to about 120 C, or about 85 C to about 95 C. In
some embodiments, the ring is cured outside the gnold. In some embodiments, the process further
comprises mixing a second polysiloxane into the homogeneous mixture prior to placing it into the
mold. In some_embodiment e secon lysiloxane is.a_cross-linker.. In some embodiments, the
cross-linker is )gll%’gfﬁﬂlr%é’{hy E}}/%I r%'ggn %gjlglsxﬁgka%%g }H%sl%ar%eg Z&%&)Si@tﬁgnotrs p ?1%68 3%?%%?‘&52
homogeneoubansiztis dantatherdimgdasvsiehijeathiorthppoor i hickesssivrsotisroibatinetatdo a
methoqggiyeating a luieal Riase defeginaBatieniineRd NG mURMEIIPY SITURIRIBY:
administering to a patient a monolithic intravaginal ring comprising (a) progesterone, (b) a_
dimethylpolysibsanensased aaPUahdNRANS PlHashEUBYSIdAfly ettRbRBREHIER SEAHShBIRATEalol esters
of a fatty acid,Whgieipdhex N Ok AaaSaHBREs® L esiamesisalidl dobdaiaberintale sthe

progesterone is homogeneously deiésggrsed in the elastomer, the ratio of progesterone to hydrocarbon
or glycE¥8sters of HFREFSSRIATY Ht‘ﬁﬁicf@éﬁwiﬁ%f%ﬁﬁmém%mé@é%r’fé*is
released fronpifienmienalidic snbcty aginattiog éomppidinghantidiStelays wfiae pditnistiiatasiitide

patient. [0098]In some Fmbodiments, the ra%(])eof [é)lrl%%gﬁter%ne to elastomef is about 1:1 t{?pabout 1:10,

about 1:1 to & téﬁ‘faflg? aBoat Rﬂpﬁsgﬁo(&? 1. , atou 1 a%%melafﬁl,ogp ta%ogﬁof:eft%ogﬁb 5.
[0099]In someddysibedineetitstdhenadial qkprogbstarcreticaly dracatiidn bydiycebonesteglyofralfatty acid
is about 1:0.1653 rasbqu.JttES‘l' 02(1)ci bout 1:0.1 to about 1:50, about 1:0.1 to about 1:25, about 1:0.1 to
about 1:10, or about 1:0.7to about 1:1. 101001 The present invention is directed to a method for
treatind08481eal phatbeddesax ifitheprptaticatin eelfietior cimerniethfrdscdonprisingeerhimbtdhing to a
patient a monglithic Intava LB JIRAI6R MPEISIBEL [RABIOUSSIRLP Eedl) 2 dBREHAPQlIRHAXANS:

elastomer, and (c) a pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, in a
ratio of aboutdis43se e SEBiRGEly [ WESEHRS) HFFRIHHOTA%R) 6 RISt MSNIGHEITR0U Sy Rispersed

in the elastorpeiapaidivdisr e fletiv P eRis; BRBvscelpRRE (013 aadmenglitiedytiasastnatiing for up
to about 18 days_ after administration to the patient. - 20 - 10101 1The present invention is directed to a
method for 63RO 1P GHELS d ECPHHTE B SPYT NdUR TR AR ColipPEG
administeringatd ahpdilent dinen diéhieraprauragihakfiactive mmosinoctanoratyesieonepdiifiad in
dimethylpolysiloxane elastomer, and (¢ harmaceutically acceptable hydrocarbon or glycerol esters
of a fatty acia%%agcfat%%o?%ﬁt%%g% :')ie,adrleggpaeg?ﬁéff/’ ?Byy%eﬁﬁﬁfﬁ)%hk ea?/rP mél%%glé% ggr? &is
homogeneoustietispetgedopritie édasgormmpuatsccenalseibetidetemoisstbyonstisg ekpesanefraiivthe
monolithic intgayaginghring ok up to about 18 days after administration to the patient. [0102]The
present invention is directed to a method for treating a luteal phase defect in a patient in need thereof,

the md#f@lcomprisih deripisterg g pAremtermofsdfnte iMeHv g Rapeirly cBrIBRsHgaRd

progesterone, dyhisimetivinelaiara it elasianehefdd (6} dBRaIMace sy srcaMaalivn
hydrocarbon or glycerol esters ﬁf E fatty acid, in a ratio gf about 40;40:1, respectively (by weight),

wherein the PEGERIGI RIS RENRIYSIRiesISA) cropt Tt ISPRSS, AnePlaiPsprtial or
progesteronaiigirete atiait {rorriie. mBewo iiirsolely sofattiizairvegtion, Upete fdialubi Sidayd afi@ical
administration to.the patient. [01031The present jnvention jis directed ta a.method. for treating-a luteal
Phase defect oL IR A T e LT I5 R AR R R R, A e P SSae
monolithic intraméighmldiﬂgdmmpd@vge(;aﬁy_tdbbmdl@%,MWsﬂ@@ﬁ)W@@@uﬂbmge&ter@re, (b)
about 55%% 10, ARpULSRAEMEIOBAL BARHIPGY SiRYANG ClASIRPToABike(S) B AstiH: o about

10% by weight of a pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, wherein
the progeste R FioMmogEndsusIgdisioarssisidere arastiseree, stlowhehethenedgiesidstershe is
released fromyfhadnanelitic iBtiavReiRaldg fRRpBanaReUbA & avsisiteqrdministatingetrdhe
patient. [0104]The present invention is directed to a method for treating a luteal phase defect in a
patient in neddsHBIEBANHEIRRANSHRE M SHLIRY Y HemMiLiarisReme ﬂéﬂi‘é‘?ﬂtf’fﬁ‘c’ﬁ%‘fﬁﬂﬁf’ﬁﬁrﬁ@aginal
ring comprisigige ajfehout 15% to about 25% by weight of progesterone, (b) about 70% to about 80%
by weigliuof a dimeiylnolysiuns slastomer.and () about 16 tg about 1096 by weicht ofa
pharmacéutically acceptable hy FoCcATbon of glycerol esters’o a’flé?ty acid, wherein the progésterone
is homogenewmesiyraisprebedlinctiefedtstomew emdheHereile thelpdoge stepodusereteagbdfithm the
monolithic intravaginal ring for up to about 18 days after administration to the patient. 101051In some
embodiments, the intravaginal ring is replaced with a new ring after about 18 days following
administration to the patient, after about 14 days following - 21 - administration to the patient, after
about 10 days following administration to the patient, after about 7 days following administration to the
patient, after about 5 days following administration to the patient, after about 4 days following
administration to the patient, after about 3 days following administration to the patient, or after about 2
days following administration to the patient. In accordance with the present invention, the intravaginal
ring is not maintained longer than about 20 days before it is replaced with a new ring.



101061 The intravaginal ring can be administered about one to seven days before embryo transfer,
about two to six days before embryo transfer, about two to five days before embryo transfer, or about
three to four days before embryo transfer. The administration of the intravaginal ring can be
supplemented by other hormone administration, for example oral administration of estradiol. 101071In
some embodiments, progesterone is administered Ya the intravaginal ring of the present invention for
about 10 weeks, for about 8 weeks, for about 6 weeks, for about 4 weeks, for about 2 weeks, or for
about 1 week higihidfit| pregesembodinie risylth drpaedelny invehtidevisichiratie d fakr meitiipdffaidreating
a luteal phase defect in.a patient.in.need thereof, the methgd comprising administering,to the patient a
monolithic intrlé%éugsln{gPﬁ%'g%g‘rlnmp)ri%nFa Srg)ué%dsltgr%ﬁg', th’ Rﬂcggiﬂg%geahsdrgﬁ?jrée%ﬁé%tr%%éléﬁﬁcalIy
acceptable hybebezmbomuatifycard| thstetatodathatiyeativhendtevalintble. raltiat i privge sieferie ¢an
WED-1840 s ghaltih io AR 1 QuibitPLoesiErRp e aRmPaRNRaHEL RRetRER Ndg Slestomer,
the ratio of progestequne.%o y ocartl)lon gr g%gcgéol eps’te_rs ofgagt})fatty acid isla%%ut 1gl .1 to about 1:100,
wherein the prsyastbrasimnizsae masttMoneein AP\ AYHAE AHGCATTEASSUt 15 mg/day to about 25 mg/day
in vivo, ggayherein g itavaginahingilSAsRiRasd ARRIRAOIAHERNE SaMsodpuing Administration

to the patient. [0109]In some embodiments, the present invention is directed to a method for treating a

luteal phase deFBeRtinvangedidhrrohdbe Mhed CARPTHINASIEIHTHTERa thnPrE@ Agrenpiitstient a
monolithic intravagipahiineheUBRESINHY &) seestemdRall (b ffeaiivie tiydnatystiprepaeasoprs and (c)

mineral oil, in a ratio of about 4:15:1, respectively, wherein the progesterone is homogeneous|y
Gispersed i tHE SIGHSHHG F 2T i AR0.10 O ARG A U St 85 BB 25
mg/day in viveserdofhdkein ibid jmitavegita polgssoeplactdtafter dpesentany a’cdaysnfaltmning

administration {o t ient. - 22 [% In s bodiments, the present invention is directed to a
method for tre%{%?ﬁlg%ﬁrgté)a?gﬁ%%?gé/e i‘%}ﬂg%%iﬁ%}eﬁuenegd thereof, the method comprising

adminid@$3} to a péfmlamMﬁmmmiS@hQMFm@@thdéqlalf@bi@atm%abpbg%(bm, (b)
about 75% MEDf B4fth (LabaLrest iRCHil Ao DRHRIAE BERARRISHRRS &5 RAMpARAPQUSlY
dispersed in the elastomer, wherein the progesterone is released from the infravaginal ring at about 15
mg/day to abduePslithis/dairayagiRsl aHBEVRRWARIRE inBavvadhrarpritisalis prifst efteammit efery 7
days following,AgiRiniesialion ( 1aabeie LAHRLC (ko (na pxariRs e PligR0se o
illustration of the invention only and are not intended in any way to limit the scope of the present
invention. It wiFGY HBS @QURH NG SRS dSSRIFSEP e SR AR NG DB S toiRsRAL
modifications goey hetonadecighihef theefition disclosed herein without departing from the scope and

Spift o g pventon: EXAMERES Erambled InAIIS 2 depicisapiosesy low ghar reprgpenting a

process 10T preparing & MONSHIc intravagial firg of the prasent ivention. Nictonized progesterone,

MED-4840 elastonssisiedrt ripmuddatmee recbilolsere ddRBnedenionn donomébgtecusmmixtwal("the part

A ). MICTBNBER BIRRERIHANS, s 1A RARBIS! DA A SO SR WG BBANGA (o form
og by placing

a second ho neous mixture gthe part B mix"). [0113] The part A mix was prepare

about 20% (byseihRiofutsal fipkassreeRrienentrbal o plgeanawns; bputirbdutesy swersht &the final
product) MED8#R PRHif-RebxastapRRd kv tsap dhy teiskiyel s ingh Pragiichisaiiarg! oil in a
Ross DPM-4 mixer (Ross double planetary mixer and dispenser supplied by Charles Ross & Son,
Hauppauge, NY5EVAREVE TS ARaREFE VN THRRERR AP aBE 4Se Y fondis WRRIIAH RISSEIYRR0
minutes. The pasnArfiba.was then transferred to pit-weighed disposable cartridges. [0114]The part B
mix wa ared by placing about 20% (by weight of the final product) micronized progesterone,
about @%%Ey Weig)l‘lll:[ggf iﬁ%%ﬁn%]f)ﬁ?gl J&)‘%féﬁé%ﬂo“ 6’§rt g%é?y%?l&xﬁ%é :ﬁfﬁ% dbu E/ri‘?"(br)llnﬁieight of
the final produdreimérabhitin ailfgosss-np8cobpiitelamizmbratrerewal therexitnts wersmvmed and
degass;g% der va | ' ng i transfefred to. pre-wejghed
cispood s ertidaon o e T o P
separate pumisstes AaBineloaPd O S egRatitid i pabRfidgshbaeHinaqlod iR cegb G| Yesinde RSB, ). The
machine then jpigcted Pathie AdafdR Biediaeatd: iR A SRt RIXERIRPIRIHES2 As
homogeneous mix in-line. The in-line homogeneous mix was immediately injected into a multi-cavity
mold for filling*s8GsEiEht ARIHRFatafers 10 2 rbnnheliiklating [9s W PE g SVEREfrdnHa hshe and
transferred to saiGaHRV@ OV WIBT igiéepfeasht idetnichliakrdd ) fescurng At abeudpde) Ctiesiabakd eight
hours. The mﬂ_lbgi.fé'vere then allowed to cool to room temperature and disassembled to remove the
rings. Entry a it runners and flashing were removed from the rings, which were then trimmed prior
to packaging in heat-sealed foil pouches. [0117]The process yielded a monolithic intravaginal ring with
a composition as listed in Table 1, with an outside diameter of about 55 mm, an inside diameter of
about 38 mm, and a cross-sectional diameter of about 8.5 mm (as depicted in FIG. I). 101181The in
vitro dissolution profile of the intravaginal ring was determined using an Orbital shaker containing 250
mL of 0.008 M SDS at 37C at 50 rpm. These results are listed in FIG. 5. When administered to the
vaginal tract of a patient, the intravaginal ring releases about 10 mg/day to about 30 mg/day of
progesterone over about 7 days. Table 1: Composition of the monolithic intravaginal ring of Example 1




(mass/g) (% wt of ring) Micronized Progesterone 1.8 20 Mineral Oil 0.45 5 MED-4840 Part A 3.375
37.5 MED-4840 Part B 3.375 37.5 Total 9.000 100 - 24 - Example 2 [0119]A pharrnacodynamic study
to compare an intravaginal ring of Example 1 to a progesterone vaginal gel for luteal phase
replacement was conducted. 101201 This was a §i1nlg_le-center, open-label, randomized,
active-controlled, comparative, pharmacodynamic study to evaluate a single dose of progesterone,
delivered bg vaginal ring, for resultant endometrial transformation and luteal phase replacement. The

study PP Heatment 2 indrasEngl Bag R SR RTSIRIY Mo sam A5 BiRjibRswrddhersied 18-50,
with 10 womenfpaitIeatetent @/ ihd 2bikitpjects whiedreeamigrg andeansubidstaiscaatinugag from
overal stacy dUFAIGH VP LEIBATRRERLE EShEKi ATy TEIEr i HE AR L RTEct BT nico are
shown in TablénRerfalea baldifotDehmwhiesed/eoshCasloEExainple, Ryingelterneddagina.Ring

applying pressure from opposite external sides of the device using the fingers), and upon

removal of the pressure, return to its original shape. The flexible properties of the

intravaginal ring of the present invention are useful for enhancing user comfort, and also

for ease of administration to the vaginal tract and/or removal of the device from the

vaginal tract.

[0058] The intravaginal ring of the present invention can be any size suitable for
placement in a vaginal tract. In some embodiments, the outside diameter of the ring is
about 35 mm to about 65 mm, about 40 mm to about 60 mm, or about 45 mm to about
55 mm. In some embodiments, the outside diameter of the ring is about 55 mm. As used
herein, an "outside diameter" refers to any straight line segment that passes through the
center of the ring and whose endpoints are on the outer perimeter of the ring, see, e.g.,

FIG 1.

[0059] In some embodiments, the inside diameter of the ring is about 25 mm to about
45 mm, or about 30 mm to about 40 mm. In some embodiments, the inside diameter of
the ring is about 38 mm. As used herein, an "inside diameter" refers to any straight line
segment that passes through the center of the ring and whose endpoints are on the inner
perimeter of the ring, see, e.g., FIG 1.

[0060] In some embodiments, the cross-sectional diameter of the ring is about 5 mm to
about 15 mm, or about 7 mm to about 10 mm. In some embodiments, the cross-sectional
diameter is about 8.5 mm. As used herein, a "cross-sectional diameter" refers to any
straight line segment whose endpoints are on the inner and outer perimeter of the ring,
see, e.g., FIG. 1.

[0061] In some embodiments, the monolithic intravaginal ring of the present invention

comprises progesterone (pregn-4-ene-3,20-dione), as illustrated in Formula L.



Progesterone Vaginal Gel Progesterone Vaginal Ring Progesterone Vaginal Gel N=10 N=11 N=5 N=4
Race: African-American 2 (20.0%) 3 (27.3%) 1(20.0%) 0 (0.0%) Caucasian 8(80.0%) 8(72.7%)
4(80.0%) 4(100%) Age (yrs): Mean (SD)

-12-

Formula I

[0062] In some embodiments, the progesterone can be micronized. As used herein,
"micronized" refers to particles of a composition that have been reduced to micron size.

[0063] As used herein, the term "particle size" refers to particle diameter. Particle size
and particle size distribution can be measured using, for example, a Hyac/Royco particle
size analyzer, a Malvern particle size analyzer, a Beckman Coulter laser diffraction
particle size analyzer, a Shimadzu laser diffraction particle size analyzer, or any other
particle size measurement apparatus or technique known to persons of ordinary skill in
the art. As used herein, the term "particle diameter" relates to a volumetric measurement
based on an approximate spherical shape of a particle. The present invention can also
comprise semi-spherical, ellipsoidal, or cylindrical particles without limitation. In
addition to encompassing progesterone particles of a given size, the present invention is
also directed to compositions wherein the distribution of particle sizes of progesterone
and excipients is controlled. As used herein, a "distribution" refers to the number or
concentration (i.e., percentage) of particles having a certain size, or range of sizes, within
a given lot, batch, or dosage form of the present invention.

[0064] Materials used in the intravaginal ring of the present invention are suitable for
placement in the vaginal tract, i.e., they are nontoxic and can further be non-absorbable in
the subject. In some embodiments, the materials are compatible with an active agent. In
some embodiments, the materials can be capable of being suitably shaped for intravaginal
administration.

[0065] In some embodiments, the intravaginal ring comprises a polymer material that is
an elastomer, e.g., a thermosetting elastomer, including, e.g., a silicone co-polymer
(thermosetting type). For example, the intravaginal ring of the present invention can be
produced using silicone polymers which can include various catalysts or cross-linking

agents. Such silicone compounds, catalysts and cross-linking agents are known in the art,



41.0 (5.42) 39.1 (6.12) 43.0 (3.39) 39.8 (7.23) Min/Max 30.0/47.0 30.0149.0 38.0/47.0 33.0/50.0 Body
Mass Index (kg/m2):  Mean (SD) 27.7 (4.84) 27.5 (6.73) 25.4 (2.0) 25.2 (3.63) Min/Max 21.7/36.9
19.6/40.5 23.2/27.5 20.2/28.4 [0121]All patients met all inclusion and none of the exclusion criteria as
specified in the protocol. Continued participation in the study depended on the patient meeting the
protocol requirement at the randomization visit. THhe Study duration was 31 days plus two weeks of
post-treatment follow-up. In the first 14 days, estradiol pre-treatment was given in attempt to generate
a proliferative ghase.pi1iSe Badotidiri 43800720 Sk sjdicisne nvathpdsiti dhecanosicyiel engoaigadoral
contraceptive pills ("O Ps'('))ufg) gaf% 3 i 1(.5 TAP P iticals, Chicago,
IL) to suppresg1 icl)f/%lrleacr%pdf"lc |oc{n. %é?égrﬁgasgcl)ﬁgt% ’a%glt?llz%}g}é H§é€%§/%§? ﬂ?ga %P(%gé:gﬁ%’eﬁ%ycle
preceding the #gerdk- ancUor transfer cycle and continued until estradiol patches were initiated. The

estradighiagimen vas AREIMBER binhe s mask oY R RSO AACIRI R AIBiGaHNKeIgR LTS

discretion. Estradiol pre-treatment was generally administered - 25 - ina step-up fashion (0.2 mg days
1-7, 0.3 mg dayRkes-21PRATS Oh gt dRVEUS- 0f BRIVRYCEIhRdsEEo \FRrsAdipking e sFaslyaabae 8
proliferative phggsRide eRUNORIRE nits, which are linked together to form the polymer. The

monomeric units can comprise carbon, hydrogen, oxygen, silicon, halogen, or a
combination thereof.

[0067] In some embodiments, the intravaginal ring comprises a polysiloxane. As used
herein, a "polysiloxane" refers to any of various compounds containing alternate silicon
and oxygen atoms in either a linear or cyclic arrangement usually with one or two organic
groups attached to each silicon atom. For example, polysiloxanes include substituted
polysiloxanes, and diorganopolysiloxanes such as diarylpolysiloxanes and

dialkylpolysiloxanes; an example of the latter is dimethylpolysiloxane, as illustrated in

Formula II.
o
CH,=CH— S5i — 0 +Si — 0+ S — CH=CH,
CH, CH, CH,
e -
Formula II
[0068] Such dimethylpolysiloxane polymers can be thermoset to the corresponding

elastomer by vulcanization with peroxide curing catalysts, e.g., benzoyl peroxide or di-p-
chlorobenzoyl peroxide at temperatures of about 200 °C and requiring additional heat
after treatment as described in U.S. Pat. Nos. 2,541,137; 2,723,966; 2,863,846; 2,890,188;
and 3,022,951.

[0069] An example of e; two-component dimethylpolysiloxane composition, which is
platinum-catalyzed at room temperature or under slightly elevated temperature and

capable of cross-linking, is MED-4840 (NuSil Technology LLC, Carpinteria, CA). In



[0123] Subjects with an endometrial thickness >6 mm were randomized in a 1:1 fashion to either a
progesterone intravaginal ring (10-30 mg/day, Duramed Research, Inc., Bala Cynwyd, PA) or a
progesterone vaginal gel (Crinonee, 180 mg/day, Columbia Laboratories, Inc., Livingston, NJ) and
taught to administer the product. A progesterong;igtravaginal ring 10-30 mg/day (in vitro release rate)
or progesterone vaginal gel (180 mg/day), together with estradiol (per the site's protocol, e.g., 02
mg/day), was administered over the next 18 days to transform the endometrium to the secretory
phase. The pioGSSERAMEmsHE R{ghPIRE AL TR AIMSRE e BIFHAF 82 if S SRIRRSF gel was
administeredpwigsterstry faithialfwl1l8ndaysBr-peage slasainetosilie IFRDMBHOgeriatane dnd

estradiol samples were collected at cycle day, 0, 14.15,16, 18, 21, 22, 23, 25, 28

endometrial B%Bgﬁiéé’?psmﬁﬁ% 8%;%&I§r§a§a§5%r St eemﬁglmcgfﬁgfiaggﬁﬁgo\gvﬁgéﬁ%%ed
according to plot/As einaprideertinfsthyipoly3:READO5ON hradblgivkadripgl yoenp femed witisadGtenmined at
each study visit. Vaginal colpascopy was, performed en d le day 31.t rmine
whether theré%%%ﬁ&é}entﬂgl‘ %%aéﬁﬁgﬁagaaégfv%gqﬁl%%gﬁrg%1%3?‘?%% 8%%@&%(—:-5 (?fxt?] ec}s1 lﬂ%%/g?vere to
determine in epomesitionhof|MER-4840 cuiivabycieniptees sy dhachieripalvisdonene wiayliviibleckede

intravaginal iR} ReaRER RN R DAy ERIR N AREMyRIS, PRIAIE AR BIRAHOR Q0

endometrial biopsy) as determined by histological dating of the endometrium, (b) progesterone and

estradiol levetgliysiiesaserand donsihlt FrbniypadiehtsEoma (cpiskieanl urtrisnrastiydsestdgesterone

delivered by aihinirauaginaboRgiRk aReRdiedeanith a progesterone vaginal gel. The study was
performed on twenty patients with an estrggen-primed ,endometri‘L)Jm. g){l 5] Subjects were women
aged 18%38lwith clif4PBEnTBRRUmEMY Ol G BHHEY A TS wdPE BRLBITERG BEIRRBnitibn.
Subjects withiklysiopp§tiloamdhansiomdaileditlosvane gghityriaesignifieardiqtiniopakistogigery,
hysterectomy, or clinically significant yterine pathology were excluded from the study. [0126]The
intravaginal r?%ﬁtgpg&arﬁ%le%mﬁg g’&%ﬁfﬁ%}t{gggd tglﬁ%rgﬁfiject, (;];!l?m %8 Gurs |§rc1’ %ﬂ %Ldoit%g regimen
lasted 18 daymethelpotytilexatayvadastimery washeplacethprisss in the digndthyperilylhpdrezen 8. In
subjects hal R BARUURSISHNaPLORRSIAIONANTAR oyatinatast irmanalaRslsaiamor 160
mg/day for lg ays was dosed at 90 mg twice a day. [0127]The primary efficacy measure was the
presence or &lastmeer Bf MESUHEE-secretory transformation of the endometrium as determined by
biopsygyygjther cygleda %ﬁq%&ﬁxeﬁﬁ?tﬁ%ﬂ@x&ﬁ@%ﬂ%ﬂ&m‘éi geahiRnPhesRQinnay AR

adequate endometriaol secretory trastormatlon determined by histological dating of the endometrium,
as defined bytAY! MstéIdgichoisPRes RS, RaL Baiehia i thehEMsraAgiEs A RAERERDIHE
adequately tiangéaoxas hiesenaamoiriight anse cricsivtiiagaimBoattbolld patientswhilettha vaginal
gel 180 mg/day. did so.in 10 out qf 10 patients. [0 owever, addijtignal autside factors may have
contributed t& é%'*é%ﬁ}rlg Thnﬁﬁé)li\%cs) E)ta{)el’ittsov%%ua 10 %%?Zi‘(g‘ﬁg%?%gﬁffﬁ%ansformation. One
subjedPB?z] a non-datalktenendemntettiorntpredoenimaoylithactivietwithgiublal mesaplasipriast smowing
small foci of [ i \Y - n nal
mieu (... 1 b e A e
affected bloowtstippiy fatthawdgamhamamopgstss diefseys, tiesiatsjard wexiumardigraod: mMdeldaixle with
micronized PiGdeSiIQee &80smart-hel rndsyRaenvent 2RI NIAL SHOWRA 2afRUalRFaNgormation.

This same subject underwent a donor egg IVF using micronized progesterone that resulted in a
negative phCRSTTHIS, BlEeY RS E8h e rinuEs i dtePRAERARSHISAINRCE RGNS &y, THe ¥R BNd
subject was anghodiRaén@dhyith ganbelahdysannesibdisi aakepMasiE SIaReheY aidbdialie) de@ino periods
since birth who xhiliited aémixed inai:tb\\/% a]nd ex austed.lsecretorel/ég(iametriu . features favored late
secretory phgas%, GUthS 5 cf’se(?rﬁlétf)ﬁg gbnoeSSSI NePFhid SEBJ%%? 3 Ygglﬁ%%%ﬂ%ea%rstﬁé study,
and after thecfirsbmstiamliohgr@freatment had an endomerrial lining <6 mm. The subject was allowed to
re-scr r the stydy; and r, & C ni d estradi etreatment, th ject had an
endort T ining 28 e A o BT, e,
and underwesstezs b psiptiyarcit osverg e b tu ateonesiifonera b rabThi ) damee bbjct Yadenimal a donor
egg IVF usingl MRipaRsiaeN e 30 BHiBakaeHiedd D RPRSHLE Ry GRBS A0RRRIBERINANCY

with delivery. [0129]Estradiol serum levels in the intravaginal ring treatment group were comparable
with that of tREEYFSE &80, fihiec it SRR iR LERARTFISAEIRN R AR 0 48RRIy ti4atment
group were on average lower than those for Crinone(r) (6.02 ng/mL vs. -27- 1418 ng/mL). Estradiol
serum levels of the treatment groups at various time points is shown below in Table 3 and
schematically in FIG. 3. Progesterone serum levels of the treatment groups at various time points is
shown below in Table 4 and schematically in FIG. 4. -28-"c>cs,87.aa 4 c 4 or 6 a o co0 00C00In 00
a 4.4- 'tNI-a avieCCco co ofvc tercOc:a: s'?40 rarnto oraaco co 4 00 417,N. a0 aa aCO N.rn 22 un
trc>aaaccOia :
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CONONO00OVOO01COtr;r-m-coord arrf ON O COvi N NI NI Z.r., 000 0 000 00 000000CCO000
NN el NI el01 N NN N NINI CINNN CAelNCI ..... .XQEIE2E20?E6a06 EiE26 ET I sc"; 00 00
rm 00 00--ao NN 6 ac>o04la'l NCOtni- 4 .1- A-co CS, "t,.,0 0, a4 rimen co a or nco r- rn a00- a a

total weight of the ring. In some embodiments of the present invention, the
pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid is mineral oil.

[0074] In some embodiments, progesterone is substantially homogeneously dispersed in
the intravaginal ring. As used herein, "homogeneous" refers to a composition, e.g., the
intravaginal ring, that has a substantially uniform distribution of ingredients throughout
(i.e., an intravaginal ring of the present invention does not have a composition gradient, or
a multi-laminate structure).

[0075] In some embodiments, the progesterone is present in a concentration of about 1%
to about 60% by total weight of the ring, in a concentration of about 10% to about 40%
by total weight of the ring, in a concentration of about 15% to about 30% by total weight
of the ring, or in a concentration of about 20% to about 25% by total weight of the ring.

[0076] In some embodiments, the intravaginal rings of the present invention release about
10 mg to about 50 mg of progesterone/day in vitro, about 10 mg to about 40 mg of
progesterone/day in vitro, about 10 mg to about 30 mg of progesterone/day in vitro, or
about 10 mg to about 20 mg of progesterone/day in vitro.

[0077] In some embodiments, the intravaginal rings release about 14 mg to about 28 mg
of progesterone/day in vitro, about 16 mg to about 25 mg of progesterone/day in vitro, or
about 18 mg to about 22 mg of progesterone/day in vitro. In some embodiments, the
intravaginal ring releases about 16 mg of progesterone/day in vitro. In some
embodiments, the intravaginal ring releases about 19 mg of progesterone/day in vitro.

[0078] In some embodiments, the intravaginal rings release about 25 mg to about 50 mg
of progesterone/day in vitro, about 25 mg to about 40 mg of progesterone/day in vitro,
about 30 mg to about 40 mg of progesterone/day in vitro, or about 32 mg to about 36 mg

of progesterone/day in vitro.

[0079] As used herein, the "rate of release" or "release rate" refers to an amount or
concentration of active agent that is released from the intravaginal ring over a defined
period of time. The release rate can be measured in vitro by placing the ring into an
Orbital shaker at 50 rpm containing 250 mL of 0.008 M SDS at 37 °C. The active agent
can be assayed by methods known in the art, e.g., by HPLC.

[0080] The intravaginal rings of the present invention can release about 10 mg to about
40 mg of progesterone/day in vivo, about 10 mg to about 30 mg of progesterone/day

in vivo, about 10 mg to about 25 mg of progesterone/day in vivo, about 12 mg to about
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25 mg of progesterone/day in vivo, about 15 mg to about 25 mg of progesterone/day
in vivo, about 16 mg to about 24 mg of progesterone/day in vivo, about 17 mg to about
22 mg of progesterone/day in vivo, or about 18 mg to about 22 mg of progesterone/day
in vivo.

[0081] In some embodiments, the progesterone is released from the intravaginal ring at a
steady rate for up to about 18 days after administration to a patient, for up to about
14 days after administration to a patient, for up to about 7 days after administration to a
patient, or for up to about 4 days after administration to a patient.

[0082] In some embodiments, after the first day of administration to a patient, the
progesterone is released at a steady rate for up to about 17 additional days, for up to about
13 additional days, for up to about 6 additional days, or for up to about 3 additional days
after administration.

[0083] As used herein, a "steady rate" is a release rate that does not vary by an amount
greater than about 70% of the amount of progesterone released in vivo per day, by an
amount greater than about 60% of the amount of progesterone released in vivo per day,
by an amount greater than about 50% of the amount of progesterone released in vivo per
day, by an amount greater than about 40% of the amount of progesterone released in vivo
per day, by an amount greater than about 30% of the amount of progesterone released in
vivo per day, by an amount greater than about 20% of the amount of progesterone
released in vivo per day, by an amount greater than about 10% of the amount of
progesterone released in vivo per day, or by an amount greater than about 5% of the
amount of progesterone released in vivo per day.

‘[0084} In some embodiments, the steady rate encompasses a release rate in vivo of about
15 mg/day to about 25 mg/day, about 16 mg/day to about 24 mg/day, about 17 mg/day to
about 22 mg/day or about 18 mg/day to about 20 mg/day. In some embodiments, the
steady rate encompasses a release rate of about 12 mg/day to about 16 mg/day, about
12 mg/day to about 15 mg/day, about 12 mg/day to about 14 mg/day, or about 12 mg/day
to about 13 mg/day. In some embodiments, the steady rate encompasses about 13 mg/day
to about 18 mg/day, about 13 mg/day to about 17 mg/day, about 13 mg/day to about
16 mg/day, about 13 mg/day to about 15 mg/day, or about 13 mg/day to about 14 mg/day.

In some embodiments, the steady rate encompasses about 11 mg/day to about 15 mg/day,
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[0085] In some embodiments, the serum levels of progesterone are maintained over a
relatively constant level. In some embodiments, serum progesterone levels are
maintained at about 1 ng/mL to about 10 ng/mL, about 2 ng/mL to about 8 ng/mL, about
2 ng/mL to about 7 ng/mL, about 2 ng/mL to about 6 ng/mL, about 3 ng/mL to about
6 ng/mL, about 4 ng/mL to about 6 ng/mL, or about 5 ng/mL to about 6 ng/mL.

[0086] In some embodiments, serum progesterone levels are maintained at about 4 ng/mL
to about 10 ng/mL, about 4 ng/mL to about 9 ng/mL, about 5 ng/mL to about 8 ng/mL, or
about 6 ng/mL to about 8 ng/mL.

[0087] In some embodiments, progesterone serum levels are maintained below about
7 ng/mL, below about 6 ng/mL, below about 5 ng/mL, below about 4 ng/mL, below about
3 ng/mL, below about 2 ng/mL, or below about 1 ng/mL.

[0088] In some embodiments, these progesterone serum levels are maintained from about
1 day to about 18 days after administration to a patient, from about 1 day to about 14 days
after administration to a patient, from about 1 day to about 10 days after administration to
a patient, from about 1 day to about 7 days after administration to a patient, or from about
1 day to about 4 days after administration to a patient. In some embodiments, these
progesterone serum levels are maintained from about 2 days to about 18 days after
administration to a patient, from about 2 days to about 14 days after administration to a
patient, from about 2 days to about 7 days after administration to a patient, or from about
2 days to about 4 days after administration to a patient.

[0089] In some embodiments, the present invention is directed to a monolithic
intravaginal ring for treating a luteal phase defect in a patient in need thereof, the ring
comprising about 5% to about 40% by weight of progesterone, about 55% to about 90%
by weight of polysiloxane elastomer, and about 0.1% to about 10% by weight of a
pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, wherein the
progesterone is homogeneously dispersed in the elastomer.

[0090] In some embodiments, the present invention is directed to a monolithic
intravaginal ring for treating a luteal phase defect in a patient in need thereof, the ring

comprising about 5% to about 40% by weight of progesterone, about 55% to about 90%
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by weight of dimethylpolysiloxane elastomer, and about 0.1% to about 10% by weight of
mineral oil, wherein the progesterone is homogeneously dispersed in the elastomer.

[0091] In some embodiments, the present invention is directed to a monolithic
intravaginal ring for treating a luteal phase defect in a patient in need thereof, the ring
comprising about 10% to about 30% by weight of progesterone, about 60% to about 80%
by weight of polysiloxane elastomer, and about 1% to about 8% by weight of a
pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, wherein the
progesterone is homo.geneously dispersed in the elastomer.

[0092] In some embodiments, the present invention is directed to a monolithic
intravaginal ring for treating a luteal phase defect in a patient in need thereof, the ring
comprising about 10% to about 30% by weight of progesterone, about 60% to about 80%
by weight of dimethylpolysiloxane elastomer, and about 1% to about 8% by weight of a
mineral oil, wherein the progesterone is homogeneously dispersed in the elastomer.

[0093] In some embodiments, the present invention is directed to a monolithic
intravaginal ring for treating a luteal phase defect in a patient in need thereof, the ring
comprising about 20% to about 25% by weight of progesterone, about 65% to about 75%
by weight of polysiloxane elastomer, and about 1% to about 6% by weight of a
pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, wherein the
progesterone is homogeneously dispersed in the elastomer.

[0094] In some embodiments, the present invention is directed to a monolithic
intravaginal ring for treating a luteal phase defect in a patient in need thereof, the ring
comprising about 20% to about 25% by weight of progesterone, about 65% to about 75%
by weight of dimethylpolysiloxane elastomer, and about 1% to about 6% by weight of a
mineral oil, wherein the progesterone is homogeneously dispersed in the elastomer, and
wherein the progesterone is released from the monolithic intravaginal ring for about 18
days after administration to the patient.

[0095] The invention is directed to a process for making a monolithic intravaginal ring,
the process comprising (a) mixing progesterone, a pharmaceutically acceptable
hydrocarbon or glycerol esters of a fatty acid, and a polysiloxane to form a homogeneous
mixture, (b) placing the homogeneous mixture into a mold and, (c) curing the
homogeneous mixture in the mold to form a monolithic intravaginal ring comprising a

polysiloxane elastomer, the progesterone, and the pharmaceutically acceptable
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hydrocarbon or glycerol esters of a fatty acid. In some embodiments of the present

invention, the polysiloxane is vinyl end blocked.

[0096] In some embodiments, the mold is cured at about 60 °C to about 180 °C, about
70 °C to about 150 °C, about 80 °C to about 120 °C, or about 85 °C to about 95 °C. In
some embodiments, the ring is cured outside the mold. In some embodiments, the
process further comprises mixing a second polysiloxane into the homogeneous mixture
prior to placing it into the mold. In some embodiments, the second polysiloxane is a
cross-linker. In some embodiments, the cross-linker is dimethylmethylhydrogen
polysiloxane. In some embodiments, the placing of the homogeneous mixture into the
mold is by injection.

[0097] The present invention is directed to a method for treating a luteal phase defect in a
patient in need thereof, the method comprising administering to a patient a monolithic
intravaginal ring comprising (a) progesterone, (b) a dimethylpolysiloxane elastomer, and
(c) a pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, wherein
the ratio of progesterone to elastomer is about 1:1 to about 1:10, the progesterone is
homogeneously dispersed in the elastomer, the ratio of progesterone to hydrocarbon or
glycerol esters of a fatty acid is about 1:0.1 to about 1:100, and wherein the progesterone
is released from the monolithic intravaginal ring for up to about 18 days after
administration to the patient.

[0098] In some embodiments, the ratio of progesterone to elastomer is about 1:1 to about
1:10, about 1:1 to about 1:8, about 1:1 to about 1:6, about 1:1 to about 1:4, or about 1:2 to
about 1:5. .

[0099] In some embodiments, the ratio of progesterone to hydrocarbon or glycerol esters
of a fatty acid is about 1:0.1 to about 1:100, about 1:0.1 to about 1:50, about 1:0.1 to
about 1:25, about 1:0.1 to about 1:10, or about 1:0.1 to about 1:1.

[0100] The present invention is directed to a method for treating a luteal phase defect in a
patient in need thereof, the method comprising administering to a patient a monolithic
intravaginal ring comprising (a) progesterone, (b) a dimethylpolysiloxane elastomer, and
(c) a pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, in a ratio
of about 4:15:1, respectively (by weight), wherein the progesterone is homogeneously
dispersed in the elastomer, and wherein the progesterone is released from the monolithic

intravaginal ring for up to about 18 days after administration to the patient.
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[0101] The present invention is directed to a method for treating a luteal phase defect in a
patient in need thereof, the method comprising administering to a patient a monolithic
intravaginal ring comprising (a) progesterone, (b) a dimethylpolysiloxane elastomer, and
(c) a pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, in a ratio
of about 20:90:1, respectively (by weight), wherein the progesterone is homogeneously
dispersed in the elastomer, and wherein the progesterone is released from the monolithic
intravaginal ring for up to about 18 days after administration to the patient.

[0102] The present invention is directed to a method for treating a luteal phase defect in a
patient in need thereof, the method comprising administering to a patient a monolithic
intravaginal ring comprising (a) progesterone, (b) a dimethylpolysiloxane elastomer, and
(c) a pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid, in a ratio
of about 40:40:1, respectively (by weight), wherein the progesterone is homogeneously
dispersed in the elastomer, and wherein the progesterone is released from the monolithic
intravaginal ring for up to about 18 days after administration to the patient.

[0103] The present invention is directed to a method for treating a luteal phase defect in a
patient in need thereof, the method comprising administering to the patient a monolithic
intravaginal ring comprising (a) about 10% to about 40% by weight of progesterone,
(b) about 55% to about 90% by weight of a dimethylpolysiloxane elastomer, and
(c) about 0.1% to about 10% by weight of a pharmaceutically acceptable hydrocarbon or
glycerol esters of a fatty acid, wherein the progesterone is homogeneously dispersed in
the elastomer, and wherein the progesterone is released from the monolithic intravaginal
ring for up to about 18 days after administration to the patient.

[0104] The present invention is directed to a method for treating a luteal phase defect in a
patient in need thereof, the method comprising administering to the patient a monolithic
intravaginal ring comprising (a) about 15% to about 25% by weight of progesterone,
(b) about 70% to about 80% by weight of a dimethylpolysiloxane elastomer, and
(c) about 1% to about 10% by weight of a pharmaceutically acceptable hydrocarbon or
glycerol esters of a fatty acid, wherein the progesterone is homogeneously dispersed in
the elastomer, and wherein the progesterone is released from the monolithic intravaginal
ring for up to about 18 days after administration to the patient.

[0105] In some embodiments, the intravaginal ring is replaced with a new ring after about

18 days following administration to the patient, after about 14 days following
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administration to the patlent after about 10' days followmg administration to the patient,
after about 7 days following administration to the patient, after about 5 days following
administration to the patient, after about 4 days following administration to the patient,
after about 3 days following administration to the patient, or after about 2 days following
administration to the patient. In accordance with the present invention, the intravaginal
ring is not maintained longer than about 20 days before it is replaced with a new ring.

[0106] The intravaginal ring can be administered about one to seven days before embryo
transfer, about two to six days before embryo transfer, about two to five days before
embryo transfer, or about three to four days before embryo transfer. The administration
of the intravaginal ring can be supplemented by other hormone administration, for
example oral administration of estradiol.

[0107] In some embodiments, progesterone is administered via the intravaginal ring of
the present invention for about 10 weeks, for about 8 weeks, for about 6 weeks, for about
4 weeks, for about 2 weeks, or for about 1 week.

[0108] In some embodiments, the present invention is directed to a method for treating a
luteal phase defect in a patient in need thereof, the method comprising administering to
the patient a monolithic intravaginal ring comprising (a) progesterone, (b) MED-4840,
and (c) a pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid,
wherein the ratio of progesterone to MED-4840 is about 1:1 to about 1:10, the
progesterone is homogeneously dispersed in the elastomer, the ratio of progesterone to
hydrocarbon or glycerol esters of a fatty acid is about 1:0.1 to about 1:100, wherein the
progesterone is released from the intravaginal ring at about 15 mg/day to about 25 mg/day
in vivo, and wherein the intravaginal ring is replaced after about every 7 days following
administration to the patient.

[0109] In some embodiments, the present invention is directed to a method for treating a
luteal phase defect in a patient in need thereof, the method comprising administering to
the patient a monolithic intravaginal ring comprising (a) progesterone, (b) a
dimethylpolysiloxane elastomer, and (c¢) mineral oil, in a ratio of about 4:15:1,
respectively, wherein the progesterone is homogeneously dispersed in the elastomer, and
released from the intravaginal ring at about 15 mg/day to about 25 mg/day in vivo, and
wherein the intravaginal ning is replaced after about every 7 days following

administration to the patient.
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patient a monolithic intravaginal ring comprising (a) about 20% progesterone, (b) about

75% MED-4840, and (c) about. 5% mineral oil, wherein the progesterone is

homogeneously dispersed in the elastomer, wherein the progesterone is released from the

intravaginal ring at about 15 mg/day to about 25 mg/day in vivo, and wherein the

intravaginal ring is replaced after about every 7 days following administration to the

patient.

[0111] The following examples are for the purpose of illustration of the invention only

and are not intended in any way to limit the scope of the present invention. It will thus be

readily apparent to one skilled in the art that varying substitutions and modifications may

be made to the invention disclosed herein without departing from the scope and spirit of

the invention.

EXAMPLES

Example 1

[0112] FIG. 2 depicts a process flow chart representing a process for preparing a
monolithic intravaginal ring of the present invention. Micronized progesterone,
MED-4840 elastomer part A, and mineral oil were combined to form a homogeneous
mixture ("the part A mix"). Micronized progesterone, MED-4840 elastomer part B, and
mineral oil were combined to form a second homogeneous mixture ("the part B mix").

[0113] The part A mix was prepared by placing about 20% (by weight of the final
product) micronized progesterone, about 75% (by weight of the final product) MED-4840
part A polysiloxane, and about 5% (by weight of the final product) mineral oil in a Ross
DPM-4 mixer (Ross double planetary mixer and dispenser supplied by Charles Ross &
Son, Hauppauge, NY), where the ingredients were mixed and degassed under vacuum for
about 30 minutes. The part A mix was then transferred to pre-weighed disposable
cartridges.

[0114] The part B mix was prepared by placing about 20% (by weight of the final
product) micronized progesterone, about 75% (by weight of the final product) MED-4840
part B polysiloxane and about 5% (by weight of the final product) mineral oil in a Ross
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DPM-4 mixer, where the ingredients were mixed and degassed under vacuum for about
30 minutes. The part B mix was then transferred to pre-weighed disposable cartridges.

[0115] The part A mix and the part B mix cartridges were then placed on separate pumps
of a Gluco P20LS injection molding machine (supplied by Gluco, Jenison, MI). The
machine then injected both the A and B mixes at a 1:1 ratio into a static mixer to produce
a homogeneous mix in-line. The in-line homogeneous mix was immediately injected into
a multi-cavity mold for filling at ambient temperature.

[0116] The filled molds were removed from the machine and transferred to a Grieve oven
(Grieve Corp., Round Lake, IL) for curing at about 90 °C for about eight hours. The
molds were then allowed to cool to room temperature and disassembled to remove the
rings. Entry and exit runners and ﬂashing were removed from the rings, which were then
trimmed prior to packaging in heat-sealed foil pouches.

[0117] The process yielded a monolithic intravaginal ring with a composition as listed in
Table 1, with an outside diameter of about 55 mm, an inside diameter of about 38 mm,
and a cross-sectional diameter of about 8.5 mm (as depicted in FIG. 1).

[0118] The in vitro dissolution profile of the intravaginal ring was determined using an
Orbital shaker containing 250 mL of 0.008 M SDS at 37 °C at 50 rpm. These results are
listed in FIG. 5. When administered to the vaginal tract of a patient, the intravaginal ring

releases about 10 mg/day to about 30 mg/day of progesterone over about 7 days.

Table 1: Composition of the monolithic intravaginal ring of Example 1

(mass/g) (% wt of ring)

Micronized Progesterone 1.8 20
Mineral Oil 0.45 5
MED-4840 Part A 3.375 37.5
MED-4840 Part B 3.375 37.5

Total 9.000 100
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Example 2
[0119] A pharmacodynamic study to compare an intravaginal ring of Example 1 to a
progesterone vaginal gel for luteal phase replacement was conducted.
[0120] This was a single-center, open-label, randomized, active-controlled, comparative,

pharmacodynamic study to evaluate a single dose of progesterone, delivered by vaginal
ring, for resultant endometrial transformation and luteal phase replacement. The study
had 2 treatment arms. One investigator enrolled and randomized 20 eligible women aged
18-50, with 10 women per treatment arm (21 subjects were randomized and one subject
discontinued from the vaginal gel treatment arm when she was found to have cervical
dysplasia on her Pap smear). The overall study duration for each patient was

approximately 12 months. The subject demographics are shown in Table 2.

Table 2: Subject Demographics

Mock Cycle ET Cycle
Progesterone Progesterone Progesterone Progesterone
Vaginal Ring Vaginal Gel Vaginal Ring Vaginal Gel
N=10 N=11 N=5 N=4
Race:
African-American 2 (20.0%) 3(27.3%) 1(20.0%) 0 (0.0%)
Caucasian 8 (80.0%) 8(72.7%) 4 (80.0%) 4 (100%)
Age (yrs):
Mean (SD) 41.0 (5.42) 39.1(6.12) 43.0 (3.39) 39.8(7.23)
Min/Max 30.0/47.0 30.0/49.0 38.0/47.0 33.0/50.0
Body Mass Index
(kg/m’):
Mean (SD) 27.7 (4.84) 27.5(6.73) 254 (2.0 25.2(3.63)
Min/Max 21.7/36.9 19.6/40.5 23.2/27.5 20.2/28.4
[0121] All patients met all inclusion and none of the exclusion criteria as specified in the

protocol. Continued participation in the study depended on the patient meeting the
protocol requirement at the randomization visit. The study duration was 31 days plus two
weeks of post-treatment follow-up. In the first 14 days, estradiol pre-treatment was given
in attempt to generate a proliferative phase of the endometrium.
[0122] Subjects enrolled in the mock cycle received oral contraceptive pills ("OCPs") for
2 weeks and a GnRH agonist (Lupron®, TAP Pharmaceuticals, Chicago, IL) to suppress
ovarian function. The GnRH agonist was initiated on day 8 of the OCPs in the cycle
preceding the mock and/or transfer cycle and continued until estradiol patches were

initiated. The estradiol regimen was determined by the site’s mock cycle protocol and/or

the clinical investigator’s discretion. Estradiol pre-treatment was generally administered
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c.)lpor.)..9()09 -31 - [0130]Also in this study the intravaginal ring was observed to be as safe as the
vaginal gel, except for the observation that most patients in the intravaginal ring treatment group had
mild vaginal bleeding/spotting near the end of the treatment. A summary of breakthrough
bleeding/spotting for the treatment groups and in individual subjects is shown in Tables 5 and 6,
respectively. Table 5: Vaginal Bleeding/Spottingd3uring Study for the Treatment Groups Visit
Progesterone Vaginal Ring (N =10) 8% Progesterone Vaginal Gel (N =11) Total (N =21) Total
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other day, Vivelle patches) to generate a proliferative phase of the endometrium.

[0123] Subjects with an endometrial thickness >6 mm were randomized in a 1:1 fashion
to either a progesterone intravaginal ring (10-30 mg/day, Duramed Research, Inc., Bala
Cynwyd, PA) or a progesterone vaginal gel (Crinone®, 180 mg/day, Columbia
Laboratories, Inc., Livingston, NJ) and taught to administer the product. A progesterone
intravaginal ring 10-30 mg/day (in vitro release rate) or progesterone vaginal gel
(180 mg/day), together with estradiol (per the site's protocol, e.g., 0.2 mg/day), was
administered over the next 18 days to transform the endometrium to the secretory phase.
The progesterone intravaginal ring was replaced one time on day 8, while the vaginal gel
was administered twice a day for the full 18 days of progesterone dosing. Serum
progesterone and estradiol samples were collected at cycle day 0, 14, 15, 16, 18, 21, 22,
23, 25, 28, and 31. An endometrial biopsy was performed on cycle day 25 or 26 and
endometrial dating was performed according to Noyes et al., Fertil. Steril., 1:3-25 (1950).
Intravaginal ring compliance was determined at each study visit. Vaginal colposcopy was
performed at screening and on cycle day 31 to determine whether there was potential
vaginal and cervical irritation.

[0124] The objectives of the study were to determine in women with clinical or
medically-induced agonadism (who were administered the intravaginal ring) (a) the
proportion of patients with adequate endometrial transformation (on endometrial biopsy)
as determined by histological dating of the endometrium, (b) progesterone and estradiol
levels in the serum obtained from patients, and (c) the safety and tolerability of
progesterone delivered by an intravaginal ring as compared with a progesterone vaginal
gel. The study was performed on twenty patients with an estrogen-primed endometrium.

[0125] Subjects were women aged 18-50 with clinical or medically-induced agonadism
who were eligible for oocyte donation. Subjects with a history of more than two failed
donor egg cycles, significant prior uterine surgery, hysterectomy, or clinically significant
uterine pathology were excluded from the study.

[0126] The intravaginal ring of Example 1 was administered to the subject, and the
duration of the dosing regimen lasted 18 days, wherein the intravaginal ring was replaced

once in the 18 day period, on day 8. In subjects that were administered the progesterone
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vaginal gel, the vaginal application of 180 mg/day for 18 days was dosed at 90 mg twice a
day.

[0127] The primary efficacy measure was the presence or absence of adequate secretory
transformation of the endometrium as determined by biopsy on either cycle day 25 or 26.
The proportion of patients having an in-phase biopsy and adequate endometrial secretory
transformation determined by histological dating of the endometrium, as defined by the
histological test results, was calculated. The intravaginal ring of Example 1 adequately
transformed the endometrium to secretory phase in 8 out of 10 patients while the vaginal
gel 180 mg/day did so in 10 out of 10 patients.

[0128] However, additional outside factors may have contributed to the failure in the two
patients who did not exhibit endometrial transformation. One subject had a non-datable
endometrium; predominantly inactive with tubal metaplasia, but showing small foci of
secretory exhaustion, suggestive of an uneven end-organ response to the hormonal milieu
(i.e., irregular ripening). There was a fibroid found in surgery post-study, which could
have affected blood supply to the endometrium. Post-surgery, the subject went through a
mock cycle with micronized progesterone 200 mg t.i.d. and underwent a biopsy that
showed adequate transformation. This same subject underwent a donor egg IVF using
micronized progesterone that resulted in a negative phCG. The subject is considering one
more IVF attempt with a donor egg. The second subject was a 37 year-old with gonadal
dysgenesis (streak ovaries and ovarian failure) and no periods since birth who exhibited a
mixed inactive and exhausted secretory endometrium; features favored late secretory
phase, but no precise dating was possible. This subject was screened twice for the study,
and after the first estradiol pre-treatment had an endometrial lining <6 mm. The subject
was allowed to re-screen for the study; and after the second screening and estradiol pre-
treatment, the subject had an endometrial lining >6 mm. Post-study, the subject went
through a mock cycle with IM progesterone, and underwent a biopsy that showed
adequate transformation. This same subject underwent a donor egg IVF using IM
progesterone (50 mg) that resulted in a positive BhCG and an ongoing pregnancy with
delivery.

[0129] Estradiol serum levels in the intravaginal ring treatment group were comparable
with that of the Crinone® group, while progesterone serum levels in the intravaginal ring

treatment group were on average lower than those for Crinone® (6.02 ng/mL vs.
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14.18 ng/mL). Estradiol serum levels of the treatment groups at various time points is

shown below in Table 3 and schematically in FIG. 3. Progesterone serum levels of the

treatment groups at various time points is shown below in Table 4 and schematically in

FIG. 4.
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[0130] Also in this study the intravaginal ring was observed to be as safe as the vaginal
gel, except for the observation that most patients in the intravaginal ring treatment group
had mild vaginal bleeding/spotting near the end of the treatment. A summary of
breakthrough bleeding/spotting for the treatment groups and in individual subjects is

shown in Tables 5 and 6, respectively.

Table 5: Vaginal Bleeding/Spotting During Study for the Treatment Groups

8%

Progesterone  Progesterone

Vaginal Ring  Vaginal Gel Total
Visit (N =10) (N =11) (N =21)
Total Bleeding/Spotting Patients 9 (90.00) 5(45.45) 14 (66.67)
Cycle Day 25 5 (50.00) 4(36.36) 9 (42.86)
Cycle Day 26 4 (40.00) 3(27.27) 7(33.33)
Cycle Day 27 4 (40.00) 1(9.09) 5(23.81)
Cycle Day 28 6 (60.00) 0 (0.00) 6 (28.57)
Cycle Day 29 8 (80.00) 0 (0.00) 8 (38.10)
Cycle Day 30 9 (90.00) 0 (0.00) 9 (42.86)

Cycle Day 31 7 (70.00) 0 (0.00) 7 (33.33)
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[0131] Subjects with adequate secretory endometrial transformation in the mock cycle
who had accepted an oocyte donor and were synchronized with this donor were invited to
participate in a follow-on embryo transfer cycle. Subjects were kept on the same
progesterone treatment to which they had been randomized in the mock cycle. For
subjects in the intravaginal ring group, a new intravaginal ring was placed at the time of
transfer, and the intravaginal ring was scheduled to be replaced weekly until the
pregnancy test was performed 2 weeks after embryo transfer. Subjects in the vaginal gel
group continued to self-administer the vaginal gel twice daily until 2 weeks after embryo
transfer. If a pregnancy was detected, the estradiol replacement was continued for a total
of 8 weeks and the progesterone for a total of 10 weeks after embryo transfer. Pelvic
ultrasound was performed at 8 weeks and 12 weeks to confirm a clinical pregnancy.
Follow-up of any pregnancies continued until delivery.

[0132] Biochemical pregnancy, clinical pregnancy (8 and 12 weeks of pregnancy), and
live birth rates were assessed. A biochemical pregnancy was defined as a transient
increase in BhCG levels, followed by a decrease. A clinical pregnancy was defined by the
visualization of a gestational sac with fetal heart motion on ultrasound. The primary
efficacy measure in the embryo transfer cycle was the clinical pregnancy rate at 8 weeks
of pregnancy, where the gestational age (duration of pregnancy) in weeks was defined as
commencing 2 weeks prior to embryo transfer, which would correlate in a normally
ovulating and cycling woman with the first day of her last menstrual period. Secondary
outcome measures in the embryo transfer cycle included clinical pregnancy rates at 12
weeks of pregnancy and live birth rates.

[0133] A total of 11 subjects consented, with 9 subjects undergoing an embryo transfer.
There were a total of 5 transfers in the intravaginal ring treatment group and 4 in the
vaginal gel treatment group. Of these transfers, 4 of 5 (80%) intravaginal ring subjects
and 1 of 4 (25%) vaginal gel subjects became pregnant (confirmed 2 weeks after embryo
transfer) resulting in 4 term singleton deliveries and one set of twins delivering at 34
weeks. The full results of the pregnancies and live births are outlined in Table 7.
Individual subject data is shown in Table 8. There were no biochemical pregnancies and

no miscarriages in the pregnant subjects. One of the pregnant intravaginal ring subjects



az 0 OE Ed -35 - [0131]Subjects with adequate secretory endometrial transformation in the mock
cycle who had accepted an oocyte donor and were synchronized with this donor were invited to
participate in a follow-on embryo transfer cycle. Subjects were kept on the same progesterone
treatment to which they had been randomized in the mock cycle. For subjects in the intravaginal ring
group, a new intravaginal ring was placed at the time of transfer, and the intravaginal ring was
scheduled to be replaced weekly until the pregnancydest was performed 2 weeks after embryo
transfer. Subjects in the vaginal gel group continued to self-administer the vaginal gel twice daily until
2 weeks after emb transfer nan d the estradl Ire Iacement as coptinued
for a total of 8 Wee ﬁ%"ﬂﬂé’ 40@%%1&? %raé’aqscﬁ‘gf ﬁ 79 e ajampEe earrn ﬁsﬁ’é‘f’e&/ g
ultrasound was pkaédmgedtaiﬁ av@ekehnof bregreaksg (0 wraalfsmﬁarc&mluarbpragifen)cy Follow-up of any
pregnancies continued until delivery. [0132]Biochemical pregnancy, clinical pregnancy (8 and 12
weeks of pregnancy), and live birth rates were assessed. A biochemical pregnancy was defined as a
transient incfeblsd inBi@BeloicalPlegianeyl BYiricdbBregranca, @ndidaypidigthdheigsvas defined by the
visualization of a gestational sac with fetal heart mot|on on ultrasound. The primary efficacy measure
in the embryo transfer cycle was the cllnlcal JFRE : 8 M@%P?ﬁegnancy, where the
gestational & ik it embryo
transfer, wh “Wbﬁlﬂféfﬁﬁe‘llafé Fﬁsa normally ovulatlné and cyc¢ling wofhan with the first day of|her last

menstrual p“"""b cond an 't‘rufm e Measyresin tge embrye-transfer cyc%eoreredeg—elmlea-
pregnancy ra e a?rf Weeks 6 rr')srgr(j'ﬁancy and live birth rateg. 10133]A total of 11 subjects consented,
with 9 subjeCEJIREHP [-wr(y trarsfer: |n(:U(—{0/yere ajotat obf:(djdnble ST tigggiitravaginal ring
treatment gioup and 4 in the vaginal gel treaiment group. Of these transfers, 4 of 5 (80%) intravaginal
ring subjects Mndatrioged [(R%%) vaginal gel subjects bgopme pregnant (@ynfirmed 2 wegks after embryo

transfer) requlting in 4 term singleton deliveries and one set of twins delivering|at 34 weeks. The full
results of the8oregrmiielpeasdaive Birthal are joutlinéd8A) Table 7. Individghial subject datzbls shown in

Table 8. Therewere_no hiochemical pregnancies.and.-no miqrarrmnpq inthe pregnant QIIhIP(" s. One of

the pregnant'iﬁt‘f’ﬁ?}éblfﬁ%?ﬂﬂﬁ%ﬁ‘ﬁﬁé%(%h - was disd6Rtinued from]tr@%tudy and é‘wrféﬁéd tg

intramuscul&wgﬁﬁlg@gdﬂe&e—me—bleedrg p%t;e"gb"t Sweeks " egRanEy-(# ¥VT <s-after
embryo trans er3 able iochemical Pregnancy, C ﬁln'cal Pregnancy nd Liye Blrth tes
ProgesterorgnV aiiieet WHD Geca O deanan Ot L eipak e hévAll IRER NI ROE Y SRS dReaors

Number of efplpyascir anstertgthalbleding. This subject was switched to IM progesterone and sustained the
pregnancy until a live birth.




2 Biochemical pregnancy [N (%)] 0 (0) 0 (0) 0 (0) Miscarriages [N (%)] 0 (0) 0 (0) 0 (0) 8 week clinical
-37-

pregnancy [N (%)1 4 (80) 1 (25) 5 (56) 12 week clinical pregnancy [N (%)] 3* (60) 1 (25) 4* (44)

Livebirth [N (%)] 3*
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(60) 1 (25) 4* (44) *One subject who became pregnant on the progesterone VR was discontinued
from the study at Week 9 of pregnancy due to vaginal bleeding. This subject was switched to 1M
progesterone and sustained the pregnancy until a live birth. -37- AEs Jimmied Nausea-interntittent:
vomiting-intermittent; pelvic cramping; vaginal spotting; vaginal bleeding; lower quadrant abdominal
cramping Light-headed; sore throat Vulvovaginal canegidiasis; vaginal spotting (reports progressively
increased spotting toward time of vaginal ring chan‘g3 . cessation of spotting when new ring is
inserted); , gestational diabetes; mild hypertension; indigestion- | intelmittent Nausea-intermittent;
indigestiof@ik&¢} mittent Thiatreatzndntcrmétzsnt \Adptrssl Sperttintenoaedavises- smelmitmongntenwia;

pelvic cramps - IHGHREIE I HABDWIRPRIREQNIRBRIAD. Mork-aaARNLOORIL/RKABIPARHIN -an

Sore throat Indigestion ore - oral; pelvic cramping; pelvic pressure; seasonal altergies;headache
Headache, interrthdeminmweriabdserinaicerateding, itherntiagingl usskr esepmatengd infeeifory Agiaphittent

hausea; left arm gilian SWligReo\pads: Jefiiiadrndgsnrssilpitrdiaesvallem 91andSuIANEY of

adverse events is presented in Table 9.

Table 9: Adverse Events Occurring in > 1 Subject

Mock Cycle
Vaginal Ring Vaginal Gel
N=10 N=11

Any Adverse Event 10 9

Metrorrhagia 9 0

Dysmenorrhea 1 1

Cervix erythema 1 1
Post-procedural

complication 1 2

Abdominal pain 0 3

Embryo Transfer Cycle
Vaginal Ring Vaginal Gel
N=§ N=4

Any Adverse Event 5 3

Dyspepsia 2 1

Nausea 2 1

Lower abdominal pain 1 2

Metrorrhagia 3 1

Pelvic pain 2 1

Upper respiratory infection 1 2

Headache 1 2




abdominal cramping; upper respiratory infection; vaginal spotting Vaginal bleeding during study? ET +
46 days FT + 28 days El + 29 days Vaginal spotting during study? ET -F 24 days LI + 25 days ET
+ 26 days ET + 9 days ET 20 days ET + 21 days ET 23 - 28 days ET -t- 30 - 41 days ET +43 - 49
days ET 34 days ET + 38 days ET + 40-47 days

-39.

[0135] There were four subjects with adverse vaginal and/or cervical findings in the
mock cycle; 3 in the vaginal gel group and 1 in the intravaginal ring group. The reported
vaginal/cervical adverse events for the vaginal gel subjects included cervical face
ulceration, erythema, external vaginal irritation, grossly white findings, petechiae, uterine
cervical erosion, and vaginal erosion with superficial peeling. The single VR patient with
vaginal/cervical findings was reported to have erythema.

[0136] During the mock cycle, there was expected vaginal bleeding/spotting in both
treatment groups on the day of, and up to 2 days after, the endometrial biopsy (cycle days
25-27). No subjects in the vaginal gel group reported any vaginal bleeding/spotting from
cycle days 28-31, while 9 out of 10 subjects did so in the intravaginal ring group
(predominantly spotting). None of the subjects in the intravaginal ring group were
discontinued due to bleeding/spotting during the mock cycle. Bleeding/spotting in the
intravaginal ring group occurred primarily when an intravaginal ring was used for longer
than 7 days. The intravaginal ring was designed as a 7-day ring, and the second
intravaginal ring was left in place for 10 days in this study to evaluate the impact of
extending ring use beyond 7 days in case the ring was inadvertently left in place for
longer periods of time. The vaginal spotting for the intravaginal ring group occurred
either on the day or day after the intravaginal ring would normally be changed (on or after
cycle day 28).

[0137] Within the intravaginal ring treatment group, there were no reports of irritation,
discomfort, or issues with intercourse due to the intravaginal ring. In addition, there were
no discontinuations due to the ring falling out. There were no serious adverse events,
discontinuations due to a treatment-related adverse event, or reports of vaginal
hemorrhage during the study.

[0138] In the embryo transfer cycle, none of the subjects had vaginal bleeding or spotting
prior to the pregnancy test. Of the 5 subjects who achieved a pregnancy, 4 were using the
intravaginal ring and 1 used the vaginal gel. Three of 4 had some vaginal bleeding or
spotting during the pregnancy in the intravaginal ring treatment group, commencing on
embryo transfer day 24-34 or at 6-7 weeks gestation. The spotting/bleeding started at the
point in the pregnancy when serum progesterone levels were increasing due to production
by the trophoblasts. One of the 4 pregnant intravaginal ring treatment subjects was

switched to intramuscular progesterone due to an irregular bleeding pattern at 7 weeks



ET + 41 days Cramping During Study? ET 24 days E + 43 days ET 44 days ET -1 34 days ET+2 -9
days s.cep Il i,..(aueugam Yes [switched to TM progesterone due to vaginal bleeding; withdrawn from
study; live birth Yes (twins) [Completed study] Yes (twins)

- 40 -

(after embryo transfer). Two remaining women had mild spotting at 6-7 weeks which did
not require any treatment. Vaginal gel subjects had no vaginal bleeding or spotting
before or after pregnancy tests during the treatment period. Of note, the twin pregnancy

occurred in the intravaginal ring group and this subject experienced no spotting during the

pregnancy.

Example 3

[0139] The intravaginal ring of Example 1 can be used in a study to compare the efficacy
of the intravaginal ring to a progesterone vaginal gel for luteal phase supplementation for
in vitro fertilization. This study will be in women undergoing in vitro fertilization with
fresh eggs. Multiple sites will randomize approximately 1300 eligible women in a 1:1
ratio to either a progesterone intravaginal ring or a progesterone vaginal gel once daily.
Detailed past obstetrical history will be recorded, including gravidity, parity, previous
abortions, and ectopic pregnancies.

[0140] The ovarian suppression/stimulation protocols will be a Lupron® (leuprolide
acetate) down-regulation protocol with a combination of FSH (follicle stimulating
hormone) and an LH-containing product for stimulation (luteinizing hormone).
Suppression will take place during the cycle before the embryo transfer cycle. After
suppression, stimulation will begin once down-regulation is achieved. The length of
stimulation will be dependent upon each patient, the site's standard protocols, and/or the
investigator's discretion. During stimulation, the patient will be monitored to determine
when to trigger ovulation for the patient with hCG (Human Chorionic Gonadotropin).
Egg retrieval will occur approximately 35-37 hours after hCG administration and embryo
transfer will occur 3 or 5 days after egg retrieval. A serum pregnancy test will be
conducted 2 weeks after the egg retrieval. Those patients with a BhCG <5 mIU will be
discontinued from the study. Those patients with a BhCG >5 mIU will continue dosing
with progesterone through 12 weeks of pregnancy, with an evaluation of clinical
pregnancy rates at 8 and 12 weeks of pregnancy. All pregnancies will be followed until
completion to determine live birth rates. The overall study duration will be
approximately 10 months for patients who become pregnant and give birth.

[0141] In each case the patients will be administered either a progesterone intravaginal

ring of Example 1 or the progesterone vaginal gel. In each case the progesterone



[Completed study; no reported _spotting/bleeding] _ s DA. 014 No- discontinued prior to embryo
transfer ofeL Nt Yes [Completed study] tnia APnis TJA 04 > )IA 109 PD 10D 100 Patient No. 7010 1

tom 110 M10 zoth 19010
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treatment will begin the day after egg retrieval and continue through week 12 of
pregnancy (10 weeks post egg retrieval).

[0142] One half of the registered participants will be administered the intravaginal ring of
Example 1, which will be changed on a weekly schedule, whereby the intravaginal ring
will deliver between about 10 mg of progesterone to about 30 mg of progesterone (in vivo
release) to the patient each day for about seven days. Similarly, for the patients
administered progesterone vaginal gel, treatment will begin the day after egg retrieval
and continue through week 12 of pregnancy (10 weeks post egg retrieval).

[0143] The co-primary objectives in this study are clinical pregnancy rate (i.e.,
visualization of a gestational sac with fetal heart motion present on ultrasound) at 8 weeks
of pregnancy (6 weeks after egg retrieval) and at 12 weeks of pregnancy (10 weeks after
egg retrieval) using the intravaginal ring of Example 1 or progesterone vaginal gel to
provide progesterone supplementation. In this study, pregnancy is defined as beginning 2
weeks prior to egg retrieval. Secondary objectives include a study of live birth rate, cycle
cancellation rate, rate of spontaneous abortion, rate of biochemical pregnancy, rate of

ectopic pregnancy, and the safety and tolerability of the intravaginal ring of Example 1.

CONCLUSION

[0144] All of the various embodiments or options described herein can be combined in
any and all variations. While the invention has been particularly shown and described
with reference to some embodiments thereof, it will be understood by those skilled in the
art that they have been presented by way of example only, and not limitation, and various
changes in form and details can be made therein without departing from the spirit and
scope of the invention. Thus, the breadth and scope of the present invention should not
be limited by any of the above described exemplary embodiments, but should be defined
only in accordance with the following claims and their equivalents.

[0145] All documents cited herein, including journal articles or abstracts, published or
corresponding U.S. or foreign patent applications, issued or foreign patents, or any other
documents, are each entirely incorporated by reference herein, including all data, tables,

figures, and text presented in the cited documents.



1c110; - 38-[0134]The treatment emergent adverse events reported were similar among the two
treatment groups, with a few exceptions. More adverse vaginal/cervical findings and abdominal pain
were reported in the vaginal gel group, and more vaginal bleeding/spotting was reported in the vaginal
ring treatment group. A summary of adverse events is presented in Table 9. Table 9: Adverse Events
Occurring in > 1 Subject Mock Cycle Vaginal Ring N = 10 Vaginal Gel N = 11 Any Adverse Event 10
9 Metrorrhagia Dysmenorrhea Cervix erythema 1 Post-procedural complication 1 2

WHAT IS CLAIMED IS:

1. A method for treating a luteal phase defect in a patient in need thereof, the method
.comprising administering to the patient a monolithic intravaginal ring comprising:
(a) a therapeutically effective amount of progesterone;
(b) a polysiloxane elastomer; and
(c) a pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid,
wherein the polysiloxane elastomer is present in a concentration of about 55% to about 90%

by total weight of the ring.

2. The method of claim 1, wherein the progesterone is homogeneously dispersed in the

polysiloxane elastomer.

3. The method of claim 1, wherein the polysiloxane elastomer is a diorganopolysiloxane

elastomer.

4. The method of claim 3, wherein the diorganopolysiloxane elastomer is dimethylpolysiloxane

elastomer.

5. The method of claim 4, wherein the dimethylpolysiloxane elastomer further comprises a

dimethylmethylhydrogen polysiloxane crosslink.

6. The method of claim 1, wherein the pharmaceutically acceptable hydrocarbon or glycerol
esters of a fatty acid is present in a concentration of about 0.1% to about 10% by total weight

of the ring.

7. The method of claim 1, wherein the progesterone is present in a concentration of about 15%

to about 30% by total weight of the ring.

8. The method of claim 1, wherein the progesterone is released at a steady rate for about 1 day

to about 14 days.



Abdominal pain Embryo Transfer Cycle Vaginal Ring N=S Vaginal Gel N =4 Any Adverse Event 5
3 Dyspepsia 2 1 Nausea 2 1 Lower abdominal pain 1 Metrorrhagia Pelvic pain 2 Upper respiratory
infection Headache

-43 -

9. The method of claim 1, wherein the progesterone is released at a steady rate for about 1 day

to about 10 days.

10. The method of claim 1, wherein the progesterone is released at a steady rate for about 1 day

to about 7 days.

11. The method of claim 1, wherein the polysiloxane elastomer is a dimethylpolysiloxane
elastomer, and wherein the ratio of progesterone to elastomer is about 1:1 to about 1:10, the
progesterone is homogeneously dispersed in the elastomer, the ratio of progesterone to
hydrocarbon or glycerol esters of a fatty acid is about 1:0.1 to about 1:100, and wherein the
progesterone is released from the monolithic intravaginal ring for up to about 18 days after

administration to the patient.

12. The method of claim 1, wherein the intravaginal ring comprises:
(a) about 15% to about 25% by weight of the progesterone;
(b) about 70% to about 80% by weight of a dimethylpolysiloxane elastomer; and
(c) about 1% to about 10% by weight of the pharmaceutically acceptable
hydrocarbon or glycerol esters of a fatty acid,
wherein the progesterone is homogeneously dispersed in the elastomer, and wherein the
progesterone is released from the monolithic intravaginal ring for up to about 18 days after

administration to the patient.

13. A monolithic intravaginal ring for treating a luteal phase defect in a patient in need thereof,
the ring comprising:
(a) about 5% to about 40% by weight of progesterone;
(b) about 55% to about 90% by weight of polysiloxane elastomer; and
(c) about 0.1% to about 10% by weight of a pharmaceutically acceptable
hydrocarbon or glycerol esters of a fatty acid,

wherein the progesterone is homogeneously dispersed in the elastomer.

14. A process for making a monolithic intravaginal ring, the process comprising:



12 -39 -[0135]There were four subjects with adverse vaginal and/or cervical findings in the mock
cycle; 3 in the vaginal gel group and 1 in the intravaginal ring group. The reported vaginal/cervical
adverse events for the vaginal gel subjects included cervical face ulceration, erythema, external
vaginal irritation, grossly white findings, petechiae, uterine cervical erosion, and vaginal erosion with
superficial peeling. The single VR patient with vaginill cervical findings was reported to have erythema.
[0136]During the mock cycle, there was expected vagdinal bleeding/spotting in both treatment groups
on the day of, and up to 2 days after, the endometrial biopsy (cycle days 25-27). No subjects in the
vaginal gel group reportednziningajiegestsienading Mpomiasima lyyatecptapie2Bydtooarthive 9oglyofrbd
subjects did Qi the.piAYaginahHENG, ST e orinRR Y ARaLIRg)s NaweRf the subjects in the
intravaginal ring group were discontinued due to bleedlng/spottln%; during the mock cycle.
Bleeding/spotting in thdihittaginsinbe HARRRNEOBIBITEE Brienamgldisad an intravaginal ring was used

for longer than 7 days. (Ehedni@uaoinairndbeassdesidnasons ma-<day ring, and the second intravaginal
ring was left in place for 10 days in this study to evaluate the impact of %);?tr%ntdoi%% ring use b%ond 7
e.

days in case YAETHY MaBhsHoS Ay RERSH Pt IR IBRELehefiaheub QU atfiraP¥dstrhg for
the intravaginaidngogtaepi@ecurred either on the day or day after the intravaginal ring would normally
be changed (on or after cycle day 28). [0137]Within the intravaginal ring treatment group, there were
no reports of irritation, discomfort, or issues with intercourse due to the intravaginal ring. In addition,
there weré hd hkgponessustdanismdue whehsrrihg pallysdosabe b eneyivare blockedous adverse events,
discontinuations due to a treatment-related adverse event, or reports of vaginal hemorrhage during the
study. [0138]In the embryo transfer cycle, none of the subjects had vaginal bleeding or spotting prior
to the predhahinypresesOé fiotaiduslbjudiersimthepplsiakanp e girmadylgolyerexasing the intravaginal ring
and 1 used the vaginal gel. Three of 4 had some vaginal bleeding or spotting during the pregnancy in
the intravaginal ring treatment group, commencing on embryo transfer day 24-34 or at 6-7 weeks

gestation. 1ThENSpBIRRETDICE ATy Bralfedfiithse FOMRTSINE BragitafcypHRBth SOlHPFBKedRoHE levels
were increasipgnduentwy aduatiepiy: e lepiakiasks. ke of the 4 pregnant intravaginal ring
treatment subjects was switched to intramuscular progesterone due to an irregular bleeding pattern at
7 weeks - 40 - (after embryo transfer). Two remaining women had mild spotting at 6-7 weeks which
did not reqgirehapyociestofendiny a0)velgeinshbjecimbi adpsi vagiieak hleadigiosrspotting before or after
pregnancy tests during the treatment period. Of note, the twin pregnancy occurred in the intravaginal
ring group and this subject experienced no spotting during the pregnancy. Example 3 [0139]The
intravagint.rifig pfdEsseapldaincdB, yéhesanithe areseliykey sodnpeatieytnetbffibpdrp gétthe intravaginal ring to
a progesteroggb\/sqgmegel for luteal phase supplementation for in vitro fertilization. This study will be
in women undergoing In vitro fertilization with fresh eggs. Multiple sites will randomize approximately
1300 eligible women in a 1:1 ratio to either a progesterone intravaginal ring or a progesterone vaginal
gel once dailynDpisiiad pesheRIE it AistRep Mlidae reroKiRsb dosbudingigravdityy RgEtvoRrevious
abortions, and ectopic pregnancies. [0140]The ovarian suppression/stimulation protocols will be a
Lupron(r) (leuprolide acetate) down-regulation protocol with a combination of FSH (follicle stimulating
hormonepanthamidthedoiosmng proauairéds sitnpHaitererduteisizingdaarmanaheSuppragskiningl dake
place during the cycle before the embryo transfer.cycle. After suppression, stimulation will begin once
down-regula fgonu?s){géﬂ v%yd? h%)?gl%t%‘é %}’i%luvlhvt%gn will be dependent upon each patient, the site's
standard protocols, and/or the investigator's discretion. During stimulation, the patient will be
monitorec o AEIGTERNA WAER TIouMuH OB LIS MRS TL LA GO MARCIRHA . o
Gonadotropin). Egg retrieval will occur approximat Fy 35-37 hours after hCG administration and
embryo trangfequiviif Geedp3 erabai 3 ateidaid Ftfeval. A serum pregnancy test will be conducted 2
weeks after the egg retrieval. Those patients with a phCG <5 mili will be discontinued from the study.
Those patients with a ftliCG >5 mICI will continue dosing with progesterone through 12 weeks of
pregnancy> il B BOLIG5EHB dinthar pregitarrop FeifEens: 1§ Eeriss roakdheripreyagigl g at
pregnancies aydhibesfallowsc el abib corspigliesn tia datermine live birth rates. The overall study duration
will be approximately 10 months for patients who become pregnant and give birth. 101411In each
case the patients will be administered either a progesterone intravaginal ring of Example 1 or the
progesteh & vagindhgtlofidach thseviieeprodestenanegindl ritigatsnemiavdd befitin tiheuwday aftes egg
retrieval and%;ﬁ [ aﬁ}ﬁ%ﬁgﬁ ngﬁ)%eoéaw&g-nancy (10 weeks post egg retrieval). 1014210ne half of
the registered participants wi 8be administered the intravaginal ring of Example 1, which will be
changed on a weekly schedule, whereby the intravaginal ring will deliver between about 10 mg of
progesterone to about 30 mg of progesterone (in vivo release) to the patient each day for about seven
days. Similarly, for the patients administered progesterone vaginal gel, treatment will begin the day
after egg retrieval and continue through week 12 of pregnancy (10 weeks post egg retrieval).
[0143]The co-primary objectives in this study are clinical pregnancy rate (i.e., visualization of a

gestational sac with fetal heart motion present on ultrasound) at 8 weeks of pregnancy (6 weeks after
oana ratrievvall and at 12 weealkke nf nreanancy (10 weaelke aftar eaa retrievval) 1ieina the intravvaninal rina



[0145]All documents cited herein, including journal articles or abstracts, published or corresponding
U.S. or foreign patent applications, issued or foreign patents, or any other documents, are each
entirely incorporated by reference herein, including all data, tables, figures, and text presented in the
cited documents. - 42 - WHAT IS CLAIMED IS: 1. A method for treating a luteal phase defect in a
patient in need thereof, the method comprising administering to the patient a monolithic intravaginal
ring comprising: (a) a therapeutically effectivdamount of progesterone; (b) a polysiloxane
elastomer; and (c) a pharmaceutically acceptable hydrocarbon or glycerol esters of a fatty acid,
wherein the polysiloxane elastomer is present in a concentration of about 55% to about 90% by total
weight of ing. 2. The method of claim 1. wherein the progesterone is_homogenepusly. dispersed in
the poIysﬁ%]'fg;’n‘?ﬁa%1%l odm%rt:]. ‘.’%eg ‘;Fhé?/ Slﬁflgf }: giﬁwn? ?‘Jv erein (e Soff/:gl ocfégrr]l%gg agg)oﬁ'wée??sggys
diorganopolyslloxang adiasicnationt (9 the pagtimdd of claim 3, wherein the diorganopolysiloxane
elastomer is dimethylpolysiloxane elastomer. 5. The method of claim 4, wherein the
dimethylpolysiloxane elastomer further comprises a dimethylmethylhydrogen polysiloxane crosslink. 6.

The metR6e A f wigiiradl forhrafingha phtaehabesgicdapd cieapibsny dib o thercgly cbroireeiead of a
fatty acid is pgageidiiy aananceairRlienRs phrt D h3hdndRoMEA0ERY inislossmidh iR%:the ring. 7. The

method of claim 1, wherein the progesterone is present in a concentration of about 15% to about 30%
by total weight of the Ah2 herans ety G xR O SlFPEE FRIGesterone is released at a steady
rate for about 1 day toppapblididayte eldsfonfr;ldd method of claim 1, wherein the progesterone is
released at a steady rate for about 1 day to aboub{’LO ays. 10. The method of claim 1, wherein the
progesterone is releadSaR 8W1F§}\é' RSCER3RI*1°tay to about 7 days. 11. The method of claim 1,
wherein the whéysitottens Bisitinane reiastodinnashykaehytsitox aoaecetasitonasf amshndireio dheutadie)/of
progesterong ti) %Ilavsvtcl’énh%ﬁhaebr?ut 1:1 to about 1:10, the progesterone is homogeneously dispersed in
the elastome?: e ratig of progesl%g'rone to hydrocarbon or glycerol esters of a fatty acid is about 1:0.1
to about 1:100, and wherein the progesterone is released from the monolithic intravaginal ring for up to
about 18%day$afesthetnitfistieiffort fo theefrifcte PrOgTicTARENSIOMesRACo TN cHsReitrd itrdbaginal
ring comprisgsiysiloxarf@k@beHiet5% to about 25% by weight of the progesterone; (b) about 70% to
about 80% by weight of a dimethylpolysiloxane elastomer; and (c) about 1% to about 10% by
weight OEg?erRé‘af@Eﬁ‘&?”J%Céib{ﬁ?&p@l%%@’ QC&f Qg %?é&hﬁ%ﬁ? %&é?é%@f&?&s‘{‘{&?ﬁé” the
progesterone iIs homogeneously dispersed in the ‘elastomer, and wherein the progesterone Is released
from the moelesitrizeintravaginal ring for up to about 18 days after administration to the patient. 13. A
monolithic intravaginal ring for treating a luteal phase defect in a patient in need thereof, the ring
comprising. The (AtAE@UL 506 taaROULE0% Wienaightiat pragasiekpitysixaheut Badwifeaboigt 90%
by weight of?ggc{)‘l ilgggne elasto%r; and (c) about 0.1% to about 10% by weight of a
pharmaceut %}S‘X Eﬂf&ﬁf&a‘?ﬁ/ EAA5Gn or glycerol esters of a fatty acid, wherein the progesterone

is homogeneously dispersed in the elastomer. 14. A process for making a monolithic intravaginal ring,
the procé8s Besmipeidieyof claim 29, wherein the dimethylpolysiloxane elastomer further comprises a

dimethylmethylhydrogen polysiloxane crosslink.

31. The method of claim 26, wherein the pharmaceutically acceptable oil is present in a

concentration of about 0.1% to about 10% by total weight of the ring.

32. The method of claim 31, wherein the pharmaceutically acceptable oil is selected from mineral

oil, silicone oil and combinations thereof.
33. The method of claim 31, wherein the pharmaceutically acceptable oil is mineral oil.

34. The method of claim 26, wherein the progesterone is present in a concentration of about 15%

to about 30% by total weight of the ring.



-44 - (a) mixing progesterone, a pharmaceutically acceptable hydrocarbon or glycerol esters of
a fatty acid, and a polysiloxane to form a homogeneous mixture; (b) placing the homogeneous
mixture into a mold; and (c) curing the mold at about 60C to about 180 C, wherein the
polysiloxane is present in a concentration of about 55% to about 90% by total weight of the ring. 15.
The process of claim 14, wherein the polysiloxane is vinyl end blocked. 16. The process of claim 14,
wherein the polysiloxane is dimethylpolysiloxane. 1 .61‘he process of claim 14, further comprising
mixing a second polysiloxane into the homogeneous mixture prior to placing into the mold. 18. The
process 03|dihe niefiwHedsikih@6cebertipdhsintseangiivbragestipkses19. The process of claim 18,
wherein the crosgli IS dimethyl lysi : . ' erein
the placing of e RS B e U OERe it LA e L
progesterone2id rilehsatfrohabaetibAgifcaPerity d aBdierain the/asgeestatsagt sohemrespaeusivo. 22.
The method gfglaimlil, wbeigiohe Pragesirmele dre pleasad:famdhelintay arinakiing.ahahaig 10

mg/day to about 30 mg/day in vivo. 23. The method of claim 11, wherein the progesterone is released
from the intraPH3HREIMH G128 K530t 5bAld 8 Ry SAERIBIRIFRIPTHQ RS P2leThe method of claim 11,

wherein the intravaginal ring is replaced after about 7 days following administration to the patient. - 45
- 25. The oefftethoftictdiof 2B8jmPe&reihethim ithcanaigvaglmahging repladeek after about 7 days following

administration to, t dgb&e}gig% ?o%b’%@%@?g%%e gﬁtg}qh%ygeglspepgnse defect in a patient in need
C [ [ ing t nt

ﬁa T ! . .
thereof, the met omprising administering to the pati monolithic intravaginal ring comprising:

(a) a therapeuticilypledtediie tarrkawi B8P progesieioeiea dinathpalirsiexanekigstomsr; andl (c) a

pharmaceutically 8agepiable:oikouhereh) Biepabmiionah & AsRMmRLIE GGy JitoRGeRiptn of
about 55% to about 90% by total weight of the ring. 27. The method of claim 26, wherein the

progesterondTe4ssIF9ge e BamgeaRssnrlE disperet o G sl BRs fihaYherginr the RROBRSIPOREISm 26,

wherein the pelysitaxana alastengiiscadiavaanapalysifoxapeeciBstp Te 49 hee snathreafeiaim 28,
wherein the 'organo?olysiloxane elastomer is dimethylpolysiloxane elastomer. 30. The method of

claim 29, whEIH U8 imethylpolysiloxane elastomer further comprises a dimethylmethylhydrogen
polysiloxane crosslink. 31. The method of claim 26, wherein the pharmaceutically acceptable oil is
present irda donumelithionnvRattinelorn flor Alseting 0%uispltphasovdidtnt of theatiegt 32 nFdsbtheeanhd of
claim 31, whefeig he.phafipgeeutically acceptable oil is selected from mineral oil, silicone oil and
combinations thereof. 33. The method of claim 31, wherein the pharmaceutically acceptable oil is

mineral oil. 34. The mefHGRBY e 2BOWHA e Y MEISRs 9& BrogssERSresent in a concentration of
about 15% to about 30f) hyoatabysatohs st W@4iBg weight of polysiloxane elastomer; and

(c) about 0.1% to about 10% by weight of a pharmaceutically acceptable oil,

wherein the progesterone is homogeneously dispersed in the elastomer.

38. A process for making a monolithic intravaginal ring, the process comprising:
(a) mixing progesterone, a pharmaceutically acceptable oil, and a polysiloxane to
form a homogeneous mixture; and
(b) placing the homogeneous mixture into a mold,
wherein the polysiloxane is present in a concentration of about 55% to about 90% by total

weight of the ring.

39. The process of claim 38, wherein the progesterone is released from the monolithic

intravaginal ring at a steady rate for up to about 10 days after administration to a patient.

40. The process of claim 38, wherein the progesterone is released from the monolithic

intravaginal ring for up to about 14 days after administration to a patient.



-46 - 35. The method of claim 26, wherein the intravaginal ring comprises: the progesterone, a
dimethylpolysiloxane elastomer, and a pharmaceutically acceptable oil, in a ratio of about 4:15:1,
respectively, wherein the progesterone is homogeneously dispersed in the elastomer, and wherein the
progesterone is released from the monolithic intravaginal ring for up to about 18 days after
administration to the patient. 36. The method of claim 26, wherein the intravaginal ring comprises:

(a) about 15% to about 25% by weight of the progestérene; (b) about 70% to about 80% by weight of a
dimethylpolysiloxane elastomer, and (c) about 1% to about 10% by weight of a pharmaceutically

acceptable pilrjhersindhie, pregastesgne rnomogensapsierinnersertichibe alasiomer nadidiherein

the progesterone is released from the monolithic intravaginal ring for up to about 18 days after
administratiori¥5arrgisatiene A2 skeady rercioe wiasham 48y saftreadmyustiation igprdligiiect in a
patient in need thereof, the ring comprising: (a) about 5% to about 40% by weight of
progesterate Tiz) abodst b5 etaim Bowhefiin the wwelgkilaianelissimydesddidstbeder; and (c) about
0.1% to about 10% by weight of a pharmaceutically acceptable oil, wherein the progesterone is

homogeneusiy JiSREISRSt ElathE3R!a5HMRA! 138 poIRGESR (ORRIREBIFIABLANRIC intravaginal ring,

the process comprising: (a) mixing progesterone, a pharmaceutically acceptable oil, and a
polysiloxa form a homageneous mixture; and . . (b) placing the homogeneous mixture.into a
mold, whef8in ife B8KSioL n%la}g"p erﬁ‘ﬂg‘g cBHERNtRfo @?ﬁ%o%t%g%ﬂpag&ﬁiogﬁ% B otht®
weight of the hmgog&hebhemiaoesprifralapiadtg winetkémibll progesterone is released from the
monolithic intravaginal ring at a steady rate for up to about 10 days after administration to a patient.

40. The pragess.of SlaIN3SIAhareiRbe AreRSsISiRNLIgRicase sk e dismenolithic intravaginal ring

for up to about 14 days after administration to a patient. -47 - 41. The process of claim 38, wherein the

progesterone,js released from the magnolithic intravaginal.ring at a steady.rate for up to .about 18 days
St st B GPRES S BACEHE 32 SRS CRE SEobT SRt SO RO S SR VAT end
blocked. 43. The process of claim 38, wherein the polysiloxane is dimethylpolysiloxane. 44. The
process ofté|aihe B cfentied £ledm pistritpreiixithg Rlasere Al the hemeLsAROHRSHKBIFIMDYEYRGES- mixture
prior to placing into the mold, 45. The process of claim 44, wherein the second polysiloxane is a
crosslinke484%hd he:fheaces siaing|adnwilereihahei prie Kcpsati ik eelmmsin &t nhetmtaysikpgefing at
polysiloxane. 47. T rocess of claim 38, wherein the placing of the homogeneous mixture is by
injection. 48. %?éltmpgﬁgg(/)df of giaﬁ{r’r(l"gé Wrﬁ%ﬁxé’%lfh‘é“borbgesterone is released from the intravaginal ring
at about 10 mg/day to about 40 mg/day in vivo. 49. The method of claim 36, wherein the progesterone
is released%rdketmstinfaohslaa Afg \&g@smhfmmg?a@yom apaeieatingraayhe Wivavamat B gndthod

of claim 36, Mgg{@imth%g?gg%mi&%%gqiv&m the intravaginal ring at about 15 mg/day to
about 25 mg/day in vivo. 51. The method of claim 36, wherein the ntravaginal ring is replaced after

about 7 days followi dministrafi ntﬁthe tient, 52. The method qf claim,48. wherein the
e e TR S SR A Rl PR ShEe e (D EENRed e IS g a
about 15 mg/day to about 25 mg/day in vivo.

51. The method of claim 36, wherein the intravaginal ring is replaced after about 7 days

following administration to the patient.

52. The method of claim 48, wherein the intravaginal ring is replaced after about 7 days

following administration to the patient.



