)"5/@'

~ Clarke, Modet & C°
COLOMBIA
- VAT SO IO

S
SUPER[NTENDENCI'A DE fNDUSTRJA Y CDM _': ‘: . e : ..-,; ) :ual‘l. :\_JMLJL Clk s CIoy)
DIVISION DE NUEVAS CREACIONES LT s inata
£SO
REF: EXFEDIENTE Neo. 0712095

SOLICITANTE: THE POPOLUTION COUNCIL, INC,

LABORATOIRE HRA PRARMA

PATENTE: COMPOSICIONES DE LIBERACION SOSTENIDA QUE
CONTIENEN MODULARES DEL RECEPTOR DE
PROGESTERCNA
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DILIA RODRIGUEZ D’ALEMAN, en mi condicidn de apoderada de la Sociedad
soficitante, por el preseme escrito atentamente solicito a Usted que habiéndose
surtido la publicacion de la presente solicitud, en la Gaceta de la Propiedad
Industrial No.587 de fecha 18 de enerc de 2008 se proceda con ef estudio de
Fondo. .

Para tal fin me permito anexar la tasa cotrespondiente,

Agradezco continuar con el presente tramite.
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METHODS AND DEVICES FOR THE SUSTAINED RELEASE OF MULTIPLE DRUGS
RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No, 60/466,318, filed
on April 29, 2003, and .8, Provisional Application No. 60/473,579, filed on May 27, 2063,
The entire teachings of the above applications are incorporated herein by reference.

FIELD OF THE INVENTION

Tha invention relates to drup delivery devices for the controlied release of multiple drugs
in a substantially constant ratio over a pralenged pericd of titne. More specifically the invention
relates to intravaginal devices and methods for contraception, hormone replacement therapy, and
therapentic methods for the treatrnent of reproductive conditions and disorders, such as benign
ovarian secretory disorders. '

BACKGROUND

The desirability of sustained release drug formulations has long been a goal in the
pharmacentical industry. Sustained release systema solve many of the preblems associated with
conventional drag delivery systems, .g., pills. For example in conventional drug delivery
systems administration of the drug is given frequently and results in high variability in
circulating dmg levels during the course of treatment. The concentration of the dmg increases to
therapeutic concentrations after administration, but in some instances the concentration rises
above the minimal therapeutic level reaching the toxic threshold. Afier a relatively short period
of the dmyg conceniration decreases via metabolization or excretion to levels that are no longer
therapeutic.

In order to achieve constant levels of drugs and avoid the inefficiencies of the drug
concentrstion peeks and valleys the drugs should be released from a delivery system at a rate
that does not change with time (so called zero- order releass). Preferably, the initial dose of a
drug is the therapeutic dose, which is moaintained by the delivery system. Examples of a current
sustained drug delivery system include the reservoir systems whech consist of tubes, fibers,
Jarginates, or microspheres. In these systems, & drug reservoir is coated in 4 rate-controlling

membrane. Drug diffusion across the membrane is rate limiting and is constant (zero order) as

1
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Additionally, constant and reliable delivery of dmgs or combinations of drugs over long

periods of time would be useful in a wide variety of applications, inchuding treatment or
prevention of AIDS/HIV, atherosclerosis, various cancers, cardiovascular dissasas, hypertension,
toxernia of pregnancy, seizures degenerative neurclogical disorders, diabetes, hematological

5 disorders, addictions, and cbesiiy and eating disorders, to name a few. Unfortunately, in addition
to not always providing satisfactory release, release ratio or release tenn in some cases, all
cumrently available intravaginal deg delivery devices sufer from being relatively complicated,
making them expengive to manufactare. Thus, 2 need exists for an improved drug delivery
device for the controlled release of multiple drugs, particularly a device which releases the drugs

-] 10  ipa substantially constant ratio over 3 prolanged period of time, and which is easy and

inexpensive to manufacture.

SUMMARY OF THE INVENTTON

It is an object of the present invention to provide a drug delivery device for the sustained
release of multiple diugs over a prolonged petiod of time. Additionally, the present invention
15 also provides for a less expensive and easier to produce device than carrently available devices.
It is also an object of the invention to provide 4 method of treating disease with the device,
particularly benign ovarian secrefory disorders, It is also an object of the invention to administer
multiple drugs for use in contraception and hormone replacement therapy.

In a first aspect, the present invention relates to a dmg delivery device comprising two or
. 20 more unitary segments. Each segment comprises 2 drug-permeable polymeric substance, and at
least one segment comprises a mixture of the drug-perineable polymeric substance and a drug,
Two or more segments may each contain a drug, preferably a different drug in each segment.
The drug-permegble polymeric substance may be a thermoplastic polymer, such as an etiylene-
vinyl acetate copolymer. At least one end of a segment may be attached to the end of another
25  unitary segment by a coupling means, such as an adhesive material or by annealing the ends of
the segments to same or different thermoplastic polymers. The drug delivery device may be in
the shape of a ring, a wafer, or a suppository, and may be suitable for nse as a vaginal ring. The
drug delivery device may have an overall diameter of from 40 mm to 80 mm, and & crpss-
sectional diameter of from 2 mm to 12 mm. The drug fo be delivered may be 2 hormone
30 replacement steroid or & contraceptive agent, for example an estrogenic compound, a
progestational compound, andfor a gonedotropin releasing hormone or its peptide or non-peptide
agonists or antagonist analogues, The drug may also be an interferon, anti-angiogenesis factors,
5
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ethynodiol diacetate, medroxyprogesterone acetate, megesirol acetate, phytoprogestins, animal-
derived progestins, and mstabolic derivatives of animal-derived progesting, These compounds
alzo include any steroidal or non-steroidal compounds that bind to the cytoplasmic or
membrance bound progesterone end mimie any of the biclogic effects of progesterone or
Progestins,

As used herein, the terms “androgenic steroid” and “androgen™ are used interchangeably
iorefer fo 2 patural or synthetic agent that stimulaies activity of the accessory male sex organs
and/or muscle development and/or encourages development of male sex characteristics.
Examples of suitable androgens include, without limitstion, teatosterone, methyltestosterone,
flucxymesterone, testosterone cypionate, testosterone enanthate, testosterone propionate,
oxymetholone, ethylestrenol, oxandrolone, nandralone phenpropionate, nandrolone dacanoate,
testosterone buccilate, stanozolol, dromostanclone propionate, androstenedione,
dehydropepiandrosterone, dehydroepiandrosierone sulfate (DHEAS), dihydrotestosterone,
phytoandrogens, animal-derived androgens, and metabolic derivatives of animal-derived
androgens. This also included any stercidal or non-steroidal compounds that bind to either the
cytoplasmic or membrane bound androgen receptor and prodiuce biclogic effects that mumic

testosterone or other androgenic compounds.

A “selective estrogen receptor modulator” (“*SERM™) is a compound that is an
estrogen analog and which exerts tissue-selective effects. Such compounds can function as
estrogen: antagonists of partial agonists. Examples of suitable SERMs include tamoxifen,
raloxifene, clomiphene, droloxifene, idoxifene, toremifene, tibolone, ICI 182,780, ICI 164,384,
diethvistilbesterol, genistein, nafoxidine, moxestrol, 19-nor-progesterone derivatives, and 19~
nor-tegtosterone denvatives.

A “gelective androgen receptor modulator” (“SARM™) {3 a compound that is an
androgen snalog and which exerts tissue-selective effects. Such compounds can function as
androgen antagonists or partia} agonists. Examples of suitable SARMSs include cyproterone
acefate, hydroxyflutamide, bicalutamide, spironolacione, 4-(triffuoromethyi}-2(1E)-
pyrrolidine[3,2-glauinolinone derivatives, 1,2-dihydropyridono[S,6-g]quinoline derivatives, and
piperidine[3,2-glquinolinons derivatives.

A “selective progestin receptor modulator” (“SPRM”) is a cotnpound thet is an
progesterane analog and which sxerts fissne-selective effects. Such compounds can function az

17
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progesterone antagoniste or partial agonists. Examples of suitable SPRMs include RU486,
CDB2914, 19-nor-progesterone derivatives, 19-nor-testosterons derivatives, 6-aryl-1,2-dihydro-
2,2 4-trimethylquinoline derivatives, 5-aryl-1,2-dihydro-5H-chromeno[3,4-flquinoling
derivatives, 5-aliy] 1,2~dihydrochomenol3,4-flquinoline derivatives, and 6~
5 thiophenehydroquinoline derivatives,

Unless indicated otherwiss, the hormonal steroids used in the methods of the present
invention (e.g., estrogenic steroids, progestational steroids, and androgenic steroids) include the
respective sex steroids (both natural and synthetic, including derivatives and analogues thereof),

. as well as their respective hormone receptor modulator compoutids (e.g., SERMs, SPRMs, and
10 SARMs). Hormonal stercids are well known in the art and are described, for example, in
Remington's Pharmaceutical Sciences (16th edition, 1980) at pages 923-939,

A “postmenopansal” wornan is one who in the absence of hormone replacement therapy
or other medication would experience at least 12 months of amenorrhea or levels of serum
follicle-stimulating hormone greater than 3¢ mIU/nl,

15 A “perimenopansal” woman is ong who in the sbsence of hormone replacement therapy
or other medication would experience a change in her intermenstrual cyele interval and have
associated symptoms of estrogen deficiency, such as vasomotor flushes, vaginal dryness, and
worsening premenstrual syndrome, Also included ar¢ women who in the absence of hormone
replacement therapy or other medication would experience less than 12 menths of amenorthea,

20 As used herein, the term “drug” means any physiclogically or pharmacologically active

substance that produces a local and/or systemic effect in a mammal, such a5 a human.

As used herein, “pharmacologically effective amount,” “therapeutically effective
amount” or imply “effective amount” refers to that amount of 3 drug effective to produce the
intended pharmacelogical, therapentic or preventive result. For example, if' a given clinical

25 treatment is considered effective when there is at least a 25% reduction in a measurable
parameter associated with a disease or disorder, a therapeutically effective amount of a drug for
the treatment of that dizease or disorder is the amount necessary to effect at least a 25%
reduction in that paratneter.

The term "controlled-release” is defined for purposes of the present invention as the
30 release of a drug at such a rate that bload (e.g., plasma} concentrations are maintained within the
18
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adminjstration of the delivery system is made via the vaginal route. Approximately 1-10% or
greater of the LHRH composition is absorbed through the vaginal epithelium. - Thus, the LHRH
composition is administered via a vaginal delivery system using a matrix which permits
transvaginal absorption. In this same frst vaginal delivery system, an effective dosage of
physiological amounts of an sstrogenic sieroid is also delivered. This delivery system allows
complete suppression of gonadotropins, removal of reproductive function of fhe ovaries, tofal

suppression of ovarian steroidogenesis, and vet still effects a physiological replacement of

sufficient levels of estrogen to thwart the long term side effecis of the estrogen deficiency that
oconrs during LHRH administration, This vaginal delivery device is preferably administersd
during the follicular phase of the menstrual cycle, beginning &t the onset of menszs.

The methods of the invention would also be useful to induce breeding. In veasonal
breeding animais, such as sheep, sequential application of an induced follicular phase of varighle
length followed by an induced luteal phase would induce subsequent estrons. Such induced
estrons provides a more timely and experimentally contrellable breeding, The methods of the
inveniion would also serve to induce breeding at a higher frequency, for exarnpie, to induce

breeding more than once or twice a year.
V. Methods for enti ancy in Magmals.

In another embodiment, the invention relates to a method for preventing pregnancy in a
mammal, The method comprises administering an effective amount of an LHRH composition
{i.e., luteinizing hormone releasing hormane (LHRH), LHRH analogues, LHRH agonists and/or
LHRH antagonists, and/or their nan-peptide analogues capable of binding to the LHRH receptor)
and an effective amount of an estrogenic steroid and/or a selective estrogen receptor modulator
{SERM) during the follicular phase of the menstrual cycle, beginning at the onset of normal
menses. WNexi, during the Luteal phase of the menstrual cycle, the meihod comprises
administering an effective amount of a LHRH composition, in effective amount of an ¢strogenic
staroid and/or SBRM, and ap effective amount of a progestational steroid and/or a zelective
progestin receptor modulator (SPRM). Following the luteal phase, the LHRH composition end
an effective amomt of an estrogenic steroyd and/or SERM are admimistered, at which time
mengiuation would typicaily ocour. The continuous delivery of LHRH compeositions in
combination with sex steroid delivery for use as a contraceptive is described in detall in U.S. Pat.
No. 4,762,717 (Crewley, Jr.), which is incorporated by reference in its entirety herein,

37
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dydrogesterone, ethynodiol diacetate, medraxyprogesterone acetate, megestrol acetate,
phytoprogesting, and animzl-derived progestins and metabolic derivatives thereof,

64.  The method of claim 52, wher¢in said progestational steroid is selected from the group of
selective progestin receptor modulators consisting of RU486, CDB2914, 19-nor-

3 progesterone derivatives, 19-nor-testosterons derivatives, é-aryl-1,2-dihydro-2,2,4-
riraethylauinoline derivatives, 5-aryl-1,2-dihydro-3H-chromeno[3,4-flquincline
derivatives, 5-alkyl 1,2-dihydrochomene[3,4-flquinoline derivatives, and &-
thioplienehydroquingline derivatives,

. 65.  'The methoed of claim 51, wherein the female mammal is a human female.

10 66. A method for increasing the breeding rate of a female mammal, wherein said feraale
tnammal is induced to breed by the method of claim 31.

67. A methed for preventing pregnancy in a female miammal, comprising:

{8}  providing a diug delivery device comprising 2 first segment comprising a drug-
penueable polymeric substance and a luteinizing hormone relessing hormone
15 (LHRH), a second segment comprising the drug-permeabls polymeric substance
and an estrogenic sieroid, and a third segment comprising the drug-permeable
polymeric sybstance and a progestational steroid; and

. (b)  inserting into the vagina of said memma! the drog delivery device of step (a) to
release an effective amount of the LHRH, an effective amount of the estrogenic
20 steroid, and an effective amount of the progestational steroid to said female
mammal,

68.  The method of claim 67, wherein the drug-permeable polymeric substance is a
thermoplastic polymer.

69.  The method of claim 68, Wherein the thermoplastic polymer is an ethylene-vinyl acetate
25 copolyiner,

70.  The method of claim 67, wherein the drug delivery device is in the shape of a ring, a
waffer, or a suppogitory.

71.  The method of claim 67, wherein the drug delivery device is it the shape of e ring,
5%
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The present Iinvention is directed teo
intravaginal drug delivaery davices and methods for the
intravaginal adninistration of drugs, and more
particularly, tha intravaginal administraticn of
contracegtive agents and agents for hormone replacement
thaerapy.

BACKGROUND ART

Vaginal rings ars torous ehaped devices
degigned to deliver a relatively constant dose of drug
to the vaglna usually cver a periceé of woeaks to months,
Typically, they are made of a silicone elastomer and
contain 2 dryyg released by diffusien though <The

elastomer. Tha most commeon commercial applications
have been to deliver low doses of sterolds for post-
menopausal vaginal conditions. They have also Dbeen

under develcpment for use in contraception and hormone
replacement therapy. Vaginal rings have also been used
to adeinister spermicides, as well as a variety of
locally or systenatically active medicaments. Vaginal
rings have provided several advantages in that their
use 1ls contrelled by the femals; they allow for a
better regulated dose of drag without attention by the
user; and they avold the desatruction (by the intestine
and by first pass through the liver) of an appreciahkle
portion of the dally dosage of some stercids compared
ta their orally delivered counterparts.

The use of a vaginal ring te¢ deliver drugs
reguires a ring design that regulates the releage rate
sp AE to provide the user with tha appropriate daily
dosze. Among the important factors governing release
are the sclubility of the drug in the ring elastomer,
ths surface area of the drug reservoly, the distance
the drog must Aiffuse through the ring body to reach
its surface and the molecular weight of the drug. If
very high release rates are desired, they can be
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4077045 A LOVI934 Philibert et Al .onnn, SIHZI selacteq from the group eonsisting of hydrogen aqd _a].k}lli.
634595 A ¢ 11987 Torelli et gl e, 5147178 804 X i5 3 member selected from the group consisting of
4808710 A 1939 de Jough o Bl e s40o0 =0 and =N—0R", wherein R is 8 member selected from
4912097 A 3090 Tewdsch el 8] .oeeeee.... 514172 the group cansisting, af hydmogen and alkyl

492,645 A 51990 de Jongh eral e 5142172

4543 565 A TA90 Nedeler of Al voveenn 5141179 In &ddition te providiog the compownds of Foroula 1, 1he
4,954 40 A 9990 Cook o uly e e S11TR present iovemion provides melbods wherein the compounds
SOG4 E22 A 11/199] Philikert ot 6l . 5141':1T2 of Formula I arc advantagcously uscd, inter aliz, 1o antagoe-
5073248 A LWISA1 Cook etal woomem SIHISG o o nons progesterane; to induse menscs; o troal
;ﬁg i ]ﬁ:ggg g“’: et “t' " gi:‘;ig endumeiriosis; 0 Weal dystenorrhea; [0 real endocrine
5’1?3’433 A 131007 G*r:ﬁd::n.:n 514178 harmeos -dependent Ium?m; ln.lrc,nt. thl.'.l:illl.'.. libroids; 1w
5272140 A 121993 Laozen ... e 2147172 inhibit uterine sadomnelcia]l proliferationg 1o induce Lalwof
564847 A 111992 Labris efal cooeweon S14182  and for contraception.

SAM N2 A MBS Schwede el 8 oo 5197173

SAMAME A v BN Sdoolz et Al e SUUTE 35 Claims, & Doow’ng Shevs
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1-SUBSTITUTED PROGESTERONE
DERIVATIVES AS NEW
ANTIPROGESTATIONAL AGENTS

This application claims benefil of provisional application
60,016,628 filed May 1, 1996,

FIELD OF THE WNYENTION

H

The present inveniion reletes generally to the field af 10

sleroids and, in particular, to new 1lfl-substitued-21-
gubstituled-19-nor-progedterone analogs which poessess
polent anliprogesalicoal aciivity with eminimal aoliglheco-
cortiorid activity,

BACKGROUND OF THE INVENTION

Thers have een pumemous atlempls over [be past Bew
decades to prepare sléraids with antikormonsl activity.
These have been reaspuably supoessful where unti-gstrogcos
and ami-wndmgens are concerned. However, toe discavery
of cifcclive anliprogestational and entiglucocomienid sle-
roids has proved e be & formidable lusk Tor the slecodd
chemist. It has been geoerully reeoppized for some years,

however, that antipropestational sterpids would fnd wide .

applicability in popwlation costrol, while entiglucoconti-
coids would be exrremely valuable in the treatment of, for
example, Cushing's syndrome and qther conditicns charac-
terized by excessive codogensus pradection of cortisane. Tn
the jast decade, langely thraugh the efforts of Teutsch, e al.
of the Woussel-Uclal group in Franmce, a now scrics of
1G-norigstusicrone derivatives hes beon synthesized with
steong affinity for the progesierone and glicocortiooid reoep-
tors and with marked antiprogestational and antiglueocorti-
coid activily in wivo, This important discovery revealed the
existenet of a pocket o the progesteroneglucocariicod
receplors thal s able Lo scoopmnudels a lares 116-
substiment o0 selzcted 19%-monesiosterone derivalives, By
suible selection of such a substitugnl, Secoids with anli-
hormonal pripertiss were oblained.

The pioncering studics of Tewisch, &1 8l on the syatbosis
of antiprogesiational pod entiglucecoriicoid stermids is sun-
marized in & recem review arlicle (5. Teulsch in Adremad
Seeroil Antngonism, B4 M. T Azarwnl, Walien de Groyier
and Co., Berlin, 1984, pp. 43-T5) describing the work
leading to the discovery of RU-38,486, the first stecoid of
thiz type selected for clinical developmend, RU-38 486 or
mifeprisione was found to be an efective antiprogestationul/
conteageslative agent when administercd duriog the early
stapes Ul peegoancy (1FPF Medical Bulletin 20, Wo. 5,
1986), In addition 1o these amtiprogeslational propsries,
mifepristons has very significant amiglucoconicoid activity
and was successfully wsed by MWioman, o1 al, o Ciin
Endacrinalogy Metaf, 61:536, 1985) in the ircatmemt of
Cushing's syndrome. In common wilh (he vast mujocily of
sleroidel hormone analogs, mileprisions addilionally exhih-
its 2 range of biclogical propettics. Thus, for example, i
exhikits zrowth-inhibitory proporties Wwards gstrogen-
insensitive T47Dco htomao brepst canesr cells (Horwitz,
Endocrinofogy 116:2236, 1985). Experimental evidence
suggests (hal the mewabalic products derived from mitepeis-
Ione conlribute 1o its anliprogestational and aptiglucoconi-
coid properties {Heilinheimo, e al, J. Srencid Biochem,
26:279, 1987).

Ideally, For purposss of conlraceprion, it would be advan-
tageous ta heve compounds which posssss anliprogesta-
tional &ctivity wilthout {or with minimal) salighcecoricoid
sclivity. Although there have been @ pumber of wilempls to
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muwdify the mifeprisiene struciure in 00T 1o oblaio separa-
tien of Yt umiprogestational activity from the antglueocor-
ticoid activily, this el has not ye1 koo lly achigved. As
such, thers remaing a need in the anl for the development of
new slerrids which possess antiprogestalional activity wilh
minimal anliphiceeorlicaid activily,

SUMMARY OF THE [NVENTION

The present ipveniion provides new steroids which pos-
sexs patent antiprogestational activity with minimal antighi-
eocorticoid activity. More particulacly, the presenl invention
provides compounds baving the gengral formula:

wherein: B! is a functicaal group inciuding, but oot Jimited
tp, —OCH,, —SCH,, —N{CH,),, —NHCH,, —CHO,
—C0OCH, end —CHOHCH,: RT 38 a {uoclional group
including, but not Gaviled Lo, helogen, 8lkyl, acyl, hydroxy,
alkaxy, scyloxy (e.g., acetoxy, glyvimale, oic.) alkyl
carbpoate, cypionylosy, S-alksl and S-acyl; R® is a fonc-
tional graup inctuding, but oot limited o, alkyl (e.g., methyl,
methaxymetbyl, ete), hydioxy, wikoxy {e.g., nocthoxy,
ethoxy, mothoxyethaxy, ele), und acyloxy; Tt' iz a func-
tional grovp including, bul ool limiled 1o, hydrogen and
alicyl; @nd X is & Tunctional group including, but nat limited
1o, =) and ==N—OR*, wherein B is & member schecled
from the growp consisting of hydmeen and alkyl.

In additioa to providing compoueds of Formula I, the
presenl iuvenlion provides methods whersin the compounds
of Formula | are advanlapeously uscd, ioter alia, 1o antago-
nize sodogenous progesierans; 1o induce menses; o reat
endometriosis, o bl dysmenocches; to Weat sndocrine
hormoos-dependent Umoes; to treat vlering Gbroids; (o
inhibil Utering endometrial proliferation; (¢ aduce labar;
and [ar coniracepiion.

Olher features, ghjects and advantages of the invention
ared it preferred embodiments will hecome apparent from
the delaaled desenipran which followrz,

BRIEF DESCRIFIION OF THE DRAWINGS

FIGS. 1{1A, 1B and 10 through 3 illusicate the synthetic
schemes wied 40 prepare the compoands of Fommnla I

DETAILEL DESCRIFTION OF THE
INVENTION AND PREFERRED
EMBODIMENTS

In ane aspeel, The present invention provides compaunds
havigg the goneral Borimula:

5& 156
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erone andior glucocoriicodd reosptors usiog the assays
described in the examples. Moreowver, a given compound cun
readily be sereened for s ability 1o inhibit malignant lumee
cell growth or w abalish tumen geneily of ooalignant cellsin
vl ar in vive, For instance, tumor cetl lipes can be exposed
I varying coneeolrations of 4 compownd of interesr, and the
viability of the cells can be measwred al set lime poinls
using, for exarople, be alamar Blued assay {commurcially
aviilable from RioSource, Imemational of Cemarillo,
Calif.). Other assays known bo apd used by thase of skill in
the ant gan be employed ta identify compounds useful in the
methods of (the present insrzotion,

The compounds aceording to the present invention can be
administered to any warm-blooded mammal such as
humgans, domestic pets, and farm aovimals, Domestic pets
include does, cats, ete, Farm animaks includs cows, horses,
pigs, sheep Doats, oic.

The amount of active ingredient Lhet can e combined
with & carrer material to peoduce a single dosage form will
vary deperding upon the disgase treajed, [he mammalian
specizs, aod lw parlicular mode of administradon, For
carmple, 3 unil dose of the sterosd can preferably contain
bevwsen 0.1 milligram and 1 grem of the active ingredient.
A mors prefeeeed unit doss is belwesn 00001 and 0.3 grams.
It will be wndersiood, however, thal the specific e level
far any particulur patienl will depend on a varely of factors
ineluding the activicy of the specific compound employed,;
the age, body weight, general health, sex and diet of the
individuel Treiny irmated; 1he Goe and route of administra-
tiom;, the cate of excretion; other drugs which have previ-
ously bren administered; and the severity of the parlicular
discase wndergoing therapy, 23 is well vndemstood by 1hase
of skill in 1he area.

The compounde of the present invenlion caa be admin-
isteved by a variety of methods, Thus, these products of the
inventiom thal are active by the oral route can be adminis.
tered in solulions, sUspensions, coulsions, tablets, including,
sublingual and intrabuecal tablels, soft gelatin capsoles,
including solwions uscd in s0f1 gelatin capsules, aqueous ar
cil suspensions, soulsions, pills, lozenges, troches, tablets,
ayreps oroelivice and fbe like, Products of ihe invention
active on parcnleral adminisiration can e adminoslered Ty
depot injection, implanis jocluding Silastic™ and hiode-
gradable implants, intramuscular and intravenous injeclions,

Compositions cen be prepared accocding to any oothod
koown to the arl Eor (be manufacture of pharmaccuiical
compositions snd such compositions can contain une ur
more agenis seleetod oom the wroup consisting of sweeten-
ing agenis, fluvoring agenls, coloring agenls and preserving
agenis. Tebbets comtainiog e active ingredient in admixture
with nontoxic pharmecenticully aeceplahle excipients which
are suilable for manmufzoire of tabicts arc acceptable. Those
excipiedts cun be, for cxample, inent dilusnis, sweh as
culoium carbonals, sodiuwm curbonale, lucluss, caleiom phos-
phals or sadium phosphate, gravotaliog and disiolegrating
agenis, such as naizs sarch, of alginic acid; hinding agens,
such a5 slarch, gelatin or acacia; and lubricating agenis, such
#5 TDAENesivm stearate, searic acid and tale, Tablets can be
unenaked pr, elemalively, they can be coated by koown
melhods 1o delay disinlegration amd adsorption in the gas-
trointestingl lracl and therehy provide a suslwined action
aver a lougst period. For example, & tims delay such as
glyceryl mooostearate or glycztyl distearate alons or with a
wa can be employed,

Tormulations for oral use ean also be prescoled ag hard
gelanin capsules whercin 1be active ingredient is mixed with
un inezl solid diluent, for example calcivm carhonate, cal-
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cium phosphaie ur ksoling or as solt gelatin capsulss whetein
the active ingredicnt (5 mixed with water ar an oil medium,
guch az peatut oil, liquid pareffin or alive oil.

Aqueous suspensions of the inveniiun conlain the active
materials in admidure with excipienls soilable for the
manutaciure of aquecus suspensions. Such excipients
include a swspending agenl, such s sodivm
carboxymelhyleellulose, methyleellulase,
hypdroxypropylmethyleclinlose, sodium alginate,
palyvinylpyerolilone, gum tragacanth apd gum acadia, and
dispersing or weiting agenls such as a nalurally ocourring
phosphatide (e.p., lecithin), a candensation product of an
alkylene oxide -with 2 faity acid (c.g., polyoxvethylenc
slearate), & condensation produst of ethylene oxide with a
long chain eliphatic slechel (e.p. Lepiadecacthylene
oxycelantl), a condensation produst of ethylene oxide with
a parlial ester derived from a fatty acid and & hexital fe.2.,
polyoxyethylene sorbitol mona-aleats), or a condensation
product of cthyleas aaide with a partial csier derived from
fatty acid and a bexitol anhydride {e.g., palyoxyethylene
sarbitan mono-oleats). The wguecus suspension ¢ao also
contaln ane ar mare preservalives such as cthyl or n-propyl
p-bydroxybenzoate, oo or meors colonmg agenls, ooe of
moce Aavoring agents and one or more sweslening igents,
such a8 sucroses, asparlame or sacchacin, Ophibaimic
formulations, as i koown in the art, will be adjusted for
osmolarity,

(il suspensions can be BEwmulated by suspending the
active ingredienl in & vegelable oil, such as arachis nil, olive
ail, sesame oil or cocoaul ofl, o in 4 minsra] oil such a8
liguid paraffin. The oil suspensicns can conlain a thickening
agenl, such a5 beeswax, hard paraffin oe celyl alcohol.
Swerlening agents can be added 1o provids & palatehle oral
preparation. These composilions cen be preserved by the
addilicn of an Jotioxidant such as asenbic acid.

Dispemible poreders and gracules of the invenlion swil-
able for preparation of an aquecus suspension by the addi-
ticn of water can be formulated from the aclive npredicnts
in admixture with a dispersing, suspending andior wetiing
agent, and aoe or moee preseryalives. Suilable dispersing or
welling agenls and suspending agents are exemplified by
Those disclosed ahove. Additional excipients, for cxample
sweetcning, flavering and colocing apents, can also be
prescnt.

The pharmaceutical compositiens of the invention can
alsa be inihe [oem of ail-in-waier croulsions, The oily phase
can be & vegelghle ¢il, such ws olive ol or arachis wil, B
mineral oil, sweh 2 Hyguid pucafling or a wixure of these,
Suitehle emulsifying agents include natwrally-gccureing
gums, such as pum acacia and gwm Wagacanth, nawrally
oocurring phosphutides, such as soybean legithin, esters or
partial esters derived from fany weids and hexitol
unhydeides, such a5 sorhitan mooa-oleele, and condensation
products of these pattial esters wilh sthylens oxide, such as
plyoxyethylene sorbitan mono-pleate. The emulsion can
alsn conlain swestening and (lavoriog agenis.

Syrups and elixies can be formulated wilh sweetening
agents, such as glycersl, sorbitol or sucrose. Such fordnila-
tions can also comiain a demuleenl, a preservative, a favor-
img ar 3 coloring agent-

‘The: pharmaseutival wemposilions of L invention can be
in the farm of e slerile injectable proparatinn, such as a
sterile injectable aqueows or alcapinous suspension. This
stwspension can be Formulated wceording io the known art
using 1bose suitable dispersing or wetling ageats and sus-
peading agents which have beea meationed above, The
sterile injectabl preperatioo von wlso be a sterils injeetable
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solution of suspensien in 4 Dontoxic parenters] [y-aceeplable
diluent or solvent, ruch a5 a solution of 1,3hulsnecdiol,
Among the acceplable wvehicles and solvents thal can be
erpityed are waret 208 Rinpr's sthoipn, RO solomic
sodivm chioride. 1o additicn, stezile fixed oils ¢an conven-
tipnally be cmployed 45 & solvent or suspending medium.
For this purpose any bland fxed oil can be employed
ingluding synlhetic mano- or diglycendes. [n addition, Bty
acids such as oleic ackd can likewise b used in the prepa-
raticn af injestables.

The compaownts of this inveation can alse be administered
in the form of suppesdtories for reclal administration of the
drug, These composilions ean be prepared by mixing the
oy with g maiable oon-ievibatiog sxeipizo, which i eolid al
erdinary temperamres bul liguid a1 the meetal lemprecatuces
and will iherafore mel in the recum to meleass the drug,
Such rpaierisls arc cocoe bulter and polysibylens glyeols.

They can also be administeced by in Iniramasal,
intraocular, intravagioal, aod intrarecis]l romtes includiog
supposilacies, jrsulfletion, powders and aerges] formula-
lions.

Products of the invention which ars preferably adminis-
tered by the topical roule can be administered as applicator
stichs, solutines, suspensicos, smubinns, pels, creams,
cinlracots, pasies, jellies, paints, powders, and acrasels.

The inveniion will be described in groater detail by way
ol specific cxamples. The follrwing exsmples are oftered for
illusirative purposes, and are interded oeither Lo limil o
define the invention in ary mennet.

A, Preparation of the Compounds of Foemmula 1

Example T

This examphe illusirates the proparation aod propelies of
1 Ta-acetoxy-21-Auore-11F-{ 4N, N-dimethylaminophe nyl}-
19-parpregna-4,9-dicne-3,20dione{13) via the Silicon
Mucleophilic Anoulation Process (SNAF) af 5.

Step 1. 3.3-Ethylencdioxy-1Tp-cyano-17a.
trimethylsilylosyesea-S100, %11 )-dieae (2}

Linder nilrogen, & solution of the cyanohydeio ketal (1, 15
£ 439 mmel) io pyridine (85 L) wes irealed with chlo-
ralimetbylsilane (28 mL=27.11 g, 221 mmel} and the
mixlure was suirped ¥ TOOT Winpetatane far % Deors, Tne
reaction was momilored by Thin Laver Chromatography
£TLLY in 2% ecctone it CILCL. The maciion mixiure was
poured iow 2 S50 mixture of cesatutated sodium bicar-
bonate solution {IL}. stirred wntil fbe i wes melled, and
earratisd wilh hexanes {3x). The argamic exiracts wen
washed with water (2x), bring {1x), combined, dred over
Wa,30,, and conceptrated in vacue, The remaining pyridine
was azcotropically removed in vaguo with hepfane 1o give
18 g of 1he crude product as a fwam, Coystallization from
erherberancs gree 10,35 g of v pure wly) ethmr (2l as s

while solitt in 90% vield; mp=100-102" . FTIR {EBr, =

diffuse reflectance) v, 2880, 2232 and 1254 um™'. NMR
{CDC) & 011 fz, 91, OSiMe,), 1.7%s, 3H, 1&—CIL),
3835, 4H, —OCH CTHO—) and 549 (br s, 1H, 1le-H)

Step 2. 3,3-FEihyleoedioxy-5a, Lo-cpoxy-17TH-cyana-
1Ta-rimethylsilyloxyesira-3{11)-eoe (3

Hydrogen permmxids (3, 6 mL, 38,4 romol) was added
Iz a vigamusly stioed mixlore of bexafinoroacstons tnhy-
deare (14,8 g, 53.6 mmol) and Na,HFO, (6.8 g, 47.9 omal}
in CELTE 4050 mb) ovebed w OF O in am ice b Adier
slicring 21 0° {7, for 30 minuies, a solution of the silyl siher
{2, 16 p. 387 mmal} in CHUL (10 mL), pre-sooted 1o O0°
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. wus addetl. The mixluce was ibeo stirred @ 07 C. for 8 he.
Al thet fjims TLC in 5% acelone/CI1,CL indicated incom-
plete reaciion and the mixtuce was then stired avernight at
4% C, The teachion mixtum wras difeed writh O, (200
mL} unet washed with 10% sodium sulfite solutiwn [2x),
saturaled spdinm hicarbonaie solwlion (1=} and brine {1x}.
The organic layers were combined, dried aver Neg30,,
filtered amf concentraled in vauuw lo give 168 g of the cmde
gpoxide mixlure which consists of 2 7030 mixmes of the
S, lz-cpoxide and 50,100 -cpoxide, Crysiallizalion of the
crude mixire from ethephexancs afforded 8.5 g of the pure
Sce, 10c-gpoxide (3] us a while salid in 51% yieid;
mp=164-165" C, FTIR (KB, diffuse reflleclance] », . 20403,
2872, 2228 and 1252 em’. NMR {CDCL)} & 0.23 (s, 9H,
OSiMe.), 091 (s, 3A, 18-CH,), 3.91 (s, 4H, OCH,CH,0)
and 6.12 (b &, 111, 11a-H).

Siep 3. 3 3-Ethylenedioxy-5o-hydroxy-11F-4-N N-
dimethylaminepheny])-173-cyano- | Po-trimethylsilyloxy -
esir-9 L-ene (4):

Magoesivm {26 g, 107 mmol) was added 0 a 1.0 L,
3-neck Dask equipped with a magmetic stir bar, addilios
fuinel and @ condenser. A crysial of iodine was added
followesd by dry TIIF (100 mL) and a few drops of 1.2-
dibromoethane. The mixture wis stirred under nilrogen and
heated in a Warm Water bath until evidence of reactlon was
observed, A soluling of 4-beomo-MN W-dimethylanilioe (19.6
2, 98 mmol} in dry THE (LK mL) was then added dropavise
aver u periad of 20 min. and the mixture stirred for an
additieraal 1.5 bowrs. Solid copper (1) chloride (1 g, 101
mmol] was added tollowed 30 minutes lalet by & solution of
the S, [c-cpoxide (3, 8.4 ¢, 19,55 mmal}) in dey TRE {10
mL). The mixiure was slimed af room emperaiore for 1 br.,
then guenehed by the addition of saturated NIL,CI solutivn
(100 mb). With vigoeous slicring, air wes deasm through the
eoaction mixtuce for 30 minwtes. The mixture was diluted
with ether (250 mL) and Ibe layers allowed \o separats, The
THF/ether solution was washed with 10% NI1,C1 solution
{32}, 2 N NH,(H solution {3x) and brioe {1x). The organic
layers were combined, dred over Mo 800, fllered and
concentruled in vacue W give e cruds produel, Crystalli-
zation of the crude product feom ether gave 8.6 g of the pure
product 4 25 2 while solid in 80% yield;, mp=222-224° C,
dec. F1It KB, diffuse refleciance) v, 3231, 2051, 2232,
1613, 1517 and 1253 cm~*, MMI (CDCL) & 0.20 (s, 91,
OSiMe,), 105 {s, 3R, 18-CH,), 283 (s, 60 NMe,), 3.9 {m,
4H, OCH,CH,0), 4.3 (m, 111, 11w 1), 6.53 {d, =5 He, 2R,
¥ aml § arematic CH) and 703 {d, T=2Hz, 2, and &
aromatic CHY,

Step 4. L1B-{4.N.N-Dimethylaminopbenyl} 1 7f-cyano-
17e-hydmxyestra-d,0-dien-3-ons {3}

A solwion of the Grignard adduct (4, 8.5 g, 15.4 mmol)
was dissalved in THF {30 mL) sud the system was flushed
with mitregen. Glacial acctic acid {150 mL) and water {530
mL} were added and the mixiuce was beated al 50° C. for 4
his, The volafle sulsdunces were cemn¥ed I0vIcUD UNGer 4
stream of DitTegen and the residual acid newtralized with
NH,DH, The mixture was extracted with CHaCls (3x). The
organic fractions were washed with waler (2x), brine (1x},
combined, dried over N30, firered and conceotraicd in
vucun. Crystallization of the residue Erom ether pave 3.1 g
of cyanohydrin (5} as a pale yellie solid. Chromalography
of 1he mother Liguors eluting with 5086 C0Ac in bexanes
followed by crystallizaion pave 1B p of an additional
product. Tolal yield of the cpanahydrin 5. was 4.9 g in 76.2%
vk, mpa153-154° O TR (KB <diffess micciumec)
.., 338, 2050, 2231 1646, 1606 and 1520 cm~. NMR
() & .67 (5, 3H, 18-CHa), 2,97 (3, 611 NMey), 4.38 (br
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIRECCION DE NUEVAS CREACIONES
2020
Bogota, D.C,,

Abogado.  DILIA MARIA RODRIGUEZ D'ALEMAN

ASUNTO:. Radicacion No. 07-012095

Tramite 002
Evento 004
Actuacion 430
Dfi-:;ic & 0
Foligs "

Como resultado del Exaren de Fondo, realizado con fundamento en el articulo 45
de 1a Decisitn 486 de la Comision de la Comunidad Andina, se comunica:

Documentos estudiados:

Descripcién: Foliog 34 a 64 como se radicd inicialmente.
Relvindicaciones: Folios 65 a 68 como se radicd inicialmente.
Dibujos: Falios 70 a 73 como se radicd inicialmente.
Prioridad: US 200460588783 (20040709)

Objeto de la Invencion

Titulp de la invencion:
Composiciones de liberacion sostenida que contienen moduiadores del receptor
de progesterona.

Problema Téchico Planteado.
Necesidad de una composicidn de liberacién sostenida de moléculas
anticonceptivas,

Solugién.

Composicion de liberacién sostenida en forma de anillo vaginal en la cual eta
contenida una cantidad efectiva de del modulader del receptor de progesterona
como molecula anticonceptiva.

IFC: AGTK31/56 - AB1FB/14 — AB1P15/16

Excepciones a la Patentabilidad {Art 20 D 486 literales {a) — {d))

Teniendo en cuenta el articulo 20 D486 en el cual se sefalan que los métodos
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Analisis de ta Solicitud de Patente
Determinacidn del Estado de la Técnica
E! Estado de |la Técnica se determing con base en la fecha de prioridad (solicitud

prioritaria 2004-07-08 y se encontraraon los sigulentes documentos gue anticipan &
objeto de esta solicitud:

; FECHA DE
ITEM | DOCUMENTO TITULO PRIORIDAD
Methods and devices for the
D1 | WO04098151 sustained refease of multinie drugs 2003-04-29
Intravaginal rings with inserfable drug | res
D2 WO9804220 containing cors 1986-07-31
21-substituted progesterone
D3 USE861415  derivatives as new anliprogestational 2002-02-28
| agents

Andlisis de Patentabilidad {Art 14 D486)
Novedad (Art 16 D486)
Respecto a la solicitud en estudio:

La reivindicacién 1 dice: “Una composicion de anillo vaginal caracterizada porgue
comprende un poalimero sintético que tiene contenido en el mismo una cantidad
anticonceptivamente efectiva de un modulador del receptor de progesterona
{(PRM)".

Respecto al estado de la técnica D1 describe un dispositive intravaginal tipo anillo,
con Uno 0 mas segmentos de caracteristicas poliméricas y permeables a farmacos
que contienenuna cantidad farmacolégicamente activa de sustancias tales como
maduladores de receptores de progesterona (PRM), moduladores de receptores
de androgenos (ARM), moduladores de receptores de estrdgencas (ERM), entre
otros y se utilizan coma métado anticonceptivo.

Las caracteristicas esenciales de la composicidn de la reivindicacion 1 habian
sido divulgadas previamente en D1, es decir : un dispositive intravaginal tipe
anillo [pagina 1 linea 8 y 10), con uno © Mas segmentos de caracteristicas
poliméricas (polimero sintético) y permeables a farmacos (pagina 5 linsas 19 a
21). Estos segmentos tienen contenides una cantidad farmacoldgicamente activa
(pagina 37 lingas 25 a 27) de sustancias tales como moduladores de receptores
de progesterona (PRM), (pagina 17 linea 30 y 31, pagina 18 Ilnea 1y 2) | y se
utilizan como método anticonceptive {Pagina 37 linea 18 a 31). Por lo cual la
reivindicacidn no s nueva.

La reivindicacion 12 dice: El anillo vaginal de conformidad con la reivondicacion 1,
carcterizado porgue el PRM comprende 172-acetoxi-11B-{4-N N-
dimetilaaminofenil}-18-norpregna-4,2-dieno-3,20-diona (CDB-2614), o  un
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Teriendo en cuenta la anterioridad D1 la cual describe las caracteristicas
esenciales del objeto de esta solicitud, el objeto reivindicado bajo la reivindicacion
1 ¥ sus reivindicaciones dependientes NQ ES NUEVO

Conclusidn

lLos requisitos de Patentabilidad de |a presente Solicitud se encuentran afectados
asi:

N° Documento Reivindicaciones afectadas | Requisito que afecta

D1 WO04086151 1-15 NOWVEDAD

En cumplimiento del articulo 45 de la Decision 486 de la Comisidn de |a
Comunidad Andina, se le indica gue debe dar respuesta dentro del termino de 60
dias contados a partir de ta fecha de notificacién de la presente comunicacién, En
caso de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsgistieran los impedimentos para la concesién, se denegara la patente.

Notiflquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal g),
del capitulo gquinto del titute primero de la Circular Unica N° 10 de 2001,

ALIX CARMENZA CESPEDES DE VERGEL
Directora de Nuevas Creaciones (C )

El anterior reguerimiento fue nofificado por fijacion en lista, de fecha
Lot ZGm

CONCEPTO TECNICO EXAMINADOR TECNICO
NUMERO: 2188 Cadigo: 202083




