W2011/ 0749311PCT/ MX2010/ 000154 PARENTERAL PHARMACEUTI CAL FORMULATI ON I N
SUSPENSI ON, HAVI NG SUSTAI NED RELEASE, | N LON AND ULTRALOW DOSAGE, I N
HORMONAL THERAPY I N THE CLI MACTERI C SYNDROVE FI ELD OF THE | NVENTI ON 5A
parenteral pharmaceutical fornulation in suspension, of sustained rel ease,
in low and W ¥@1l@wosiose, for thergpeutic use of hor mmahHEEABY QuUri ng
climacteric syndrone. Prior Art 10C inmacteric syndrone or nenopause is a
physi ol ogi cal event that nmarks the end of reproductive life in wonen, it
occurs universally to all wonmen that reach their mddle age. Gobally (nen
and wonen), PARBNTERAIe SHARMAGEUTICN), FORMUDATIOR phasetemneantl aiavamd 5- 8%
i n underdevel oped countries and 15 near to 15%in industrialized

countries. HsbsraknebofRfreAbe, denogsw b dfLrrieRabosackdt B fofmoNRL - 23,
No. 2: 113-127). Between 1990 and 2000, some 24.5 mllion wonen went

through nenopause each yefifrapvh 1@irae eAMACTERYCVeHeDESAE t0 5 million
per year. In the year 2020 this amount will be 20 doubled, with half of

those wonmen in Asia. The nEdia@IﬁEDtéfifﬁﬁffﬁwgﬂyfa& menopause is reached
in Europe and the United States 1s 50 years (G nsberg, J. 1991. Wat

102011] 0749312P I ASDL0] Th018A - ISREY - L6t | SO A & anE (RIS i98bi nes

it is reac at the i an .age of 44 years (Gopdman, MJ., et al. 1985.
Menar che, %&ggnsélnsgﬁl 51 rtﬁeslécslerig and ﬁecﬁ"opaiatféig TR AGCE Swomdet
foragers of_.Cagayan.province, luzon, the 5 Philippines. Ann. Hum Biol.
Vol . 12, No.th?l%f%@lj:i??; U§P?arri;is£,_ @%TO@ISax@?%?aW surigry . G inmsdeddic
synptons: A study in the Indian context. Maturitas. Vol. 3, No. 1:11-20),
in the Uni t9d9A°PR5 -Enirates is 48 years (Rizk, D.E., et al. 1998. The age
and synptonapolo%y of natural nenopause anong United 10 Arab Em rates
wonmen. Mat BE2LXsAYE| . 29, No.3: 197-202), the sane as Turkey, Israel, and
nost part of Asia, Mexico, N geria and Ghana (Khwak, K T. 1992,

Epi denilBl ogy of CEhmageaopauseyndromeveedr Bubhopaloie 48 24%RGHolddErRepause
is defined as the permanent cessation of nenstruation due to the 15 | oss
of folliculaentyatiaan riamict | bhe eher efarsepmmiuc)inget onBEassacivahed, tati t,
of variable frequency and severity, anong them vasonotor synptons, hot
flashes, nicghurpeuspiveatbdly tagianal whigReshatbadunhe it Mitahil ..
anxi ety, depression, insomia, headaches, urinary disorders, pain in 20
articul ati ensbandyf ateguieaf R ReReny, 2000. ausegand, t{&a¢ menss. o
Quality of life research. Vol. 9: 695-707). nopause corresponds to the

| ast nenst kwal ppghiedst BabuSEYRS ddegd O OS5 i i\l Ly sand
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evidenc?asPgﬁﬁe§§2%gﬁ?gﬁggghégéﬁéiﬁfo%%?ng$§§t%%$$iaﬁg%fiJ%h.X%%Ff ff?

No. 2: 61-7 y .QC [ he n ecies, althqugh i o]
nannalians%%ﬂ8h£g8§% P?OﬁEE%Pa%g OOHEE%%&Egganb Enc POn%%égre§§§§q?5écker,
C., et al. 98, Repr.qductj v essation_in_femal e aninmals. Nature. Vol.
392: 807-8?%$We?ﬁ ?EgBtF%h ﬁ%%‘abfs?%% %%n%tBﬂE#b?%gvoaﬁa YEBEofigPHgh
associated with climcteric, hornpnal replacenent has been 10 used,

nevert hel e8§ °BAER%t r ¥E8Thavie bEBRTEor el Gt e8NGYt e BBPEarihgSof
sone fornms _of cancer (Zarate A., & Hernandez Val encia, M 2002. Terapia de
reenpl azo MOLMMOARI REF miFéfes RBndp¥usYEas t2@tdddisor aveweer widdar be.
Rev Med. IMSS Vol.. 40, No. 5: 369-371; Coppola, Francisco, et al. 2004. La
15 t er&)i adABPHBRal weRh| BapbseinshopauyPraey LnsAgianefhe maduapl pAasheRev.
Med. Uruguay. Vol. 20, No. 2: 130-135; Schairer, C., et al. 2000,
Menopausal 288t pogeiad: asenerpyse piogestchedephadamete tdret apye andibedast
cancer risk. JAVA. Vol. 283, No.4: 485-491), while other therapies have 20
denonst r at 8dates bésmich yesss efitéotbeeg, The aigniof wimef ectivmeneonmpagnd
or fornmulation for the intended purposes is to achieve estradi ol bal ance
(a nol ecul eg¢hat has ancweffecddévesact Med.i .t hesut exers, Reki Bgskt 1b6s-
continue with W?2011/0749314PCT/ MX2010/ 000154 its function, however, it
causes an increase in the risk of suffering uterine cancer), with a uterus
protector such as progesterone (nevertheless, it seens to increase the
possibility of suffering from breast cancer) on this account, 5 we thought
of using low and ultra-Iow doses in replacenent therapy. Low and
ultra-1ow dose estrogen. In the current nedical literature , this
expression covers any product nmade from estrogen, natural or synthetic,
containing half or less the



10 anmount that is usually used for replacenent hornone therapy either oral
or transdermal during clinmacteric or post-nenopause, while ultra-|ow dose
is equivalent to the fourth part of the standard dose, that is, 1.0ng of
estradi ol and 20.0ng of progesterone for a | ow dose and, between 0.25 to
15 0. 50 ng @k tin@dt and 15.0 ng of progesterone f Bk oy dose
(Vélasco-NUrf?%?l62qg%%6. Estrogenos a dggis bajas y g@%rageéggﬁggﬂm
sintesis. aOpciones para el renplazo hornonal en el climterio? Rev Med

I nst Mex Seguro Soc 2007; Vol. 45, No. 4: 381-387. Carranza Lira, S. 2008.
Dosi s baj a 20s¢le, t enapeaihormmiial «hd athe ehitlhippihesi ot @sneaplchdbsiet .
Mex. Vol. 76, No. 5: 267-274). Hol Enonal doses of Ing of estradiol and
20ng of progest alcdnan cigd. D) 0f gafdradi oboddthdb MYJOf MO9St eroagsfor
i ntramuscul ar nonthly W2011/0749315PCT/ MX2010/ 000154 admi ni strati on,
proposed i Nuékd SchdlVepttgRanEPNPLY rwht hidrei ey i £641 Achopaliow dases fore use
i n hornmonal replacenent therapy during climacteric, for both typesS of

nor mones. The.bengbhts fremddie T aa MERLolLA C3LogER.al Lo doses pre S

appreciated with the results™n table 1 below Tabl'e 1. Effectivéness and

side effect s pfy Sohingehal standatdand,dow dosgs. » Standard, Dose, Low

Dose Effectiven Suppr essi onof vasonot or “ di‘sor der’s” 8 0 90% T 70%
Ti mef or maxijpum ef f ect i veness 4.,we 8 .12 weeks Remi ssion of vagi nal
atrophy Favor abl eéf‘e Feet® 'FZI\?/DI‘S&M g&@ f e%?”f‘%%‘f%%lscei%%%qﬁsn’erbalsﬁbcﬂéiﬂ
Favor abl e effec% gavorable effect Side effects I nci denceof | rrequl ar

bl eedi ng 23939 2851 htT dEREESFSpolleFHGDFaFi c¥Phg 3408206l :11-20), "In the

I nci denceof endonetrial hyperpl asiaw t hsingle estrogen 27. 3% 3. 2%

10( Vel asco-Wtri§d oAvaP 26@61—’51%.8 éFt A8 XA 1/B72931BPET/ M0 BG/-0002%-
There are several options to treat and cure this problem for instance, US
patent 3 7380799 ¥ed oS W8P ROWRE PP 0P T ande Fvh ale et urte RN grefhideed o
relieve or prevent the synptons of nenopause, with the di sadvant age t hat

t he dailly ShnfsscErirmiess tempat | MaturbtieaVeltr @8t méfut.3: 197-20%)patem 4
425 339 discloses a treatnment nethod to relieve nenopause synptons

adm ni st er isagneestsog@nriaad, prigestlogerndn ackourpgitasefseyatace, Méolc@,
period of 100 days, with the di sadvantage of favoring treatnent 10
abandonment¥Nigeria biSdpattenia 4 (880a¥34 Wi scl ases, pregimeedlicesl 6onpaunds
cont ai ning estradi ol and progesterone for their oral admnistration,
estradi ol irsercanRhaidiedsin MednSi M@ BO! ybilon LNt akpipgr A Mvenephzed is

pr ogest erone suspensi on adm ni st ered

defined as the permanent cessation of menstruation due to the
15 loss of follicular ovarian function, there are many symptoms
associated to it, of wvariable frequency and severity, among
them, vasomotor symptoms, hot flashes, night perspiration,
vaginal dryness, bad humor, irritability, anxiety,
depression, insomnia, headaches, urinary disorders, pain in
20  articulations .and fatigue (Ringa, V. 2000. Menopause and
treatments. Quality of 1life regearch. Vol. 9: 6&95-707).
Menopause corresponds to the last wenstrual period that

occurs due to the loss of ovarian activity and is identified



15 in one capsul e. US patent 4 945 103 di scl oses a treatnent nethod
for wonen with prenenstrual syndronme, through the adm nistration of
mel at oni n and progestogen, with the disadvantage that it has to be

adm ni stered on a daily basis which favors 20 treatnment abandonnent.

US patent 5Syol#hi38240815cl oses a mineral gnd vitam n suppte®Mo0bodal | Y

i ntake containing vitamn a-, S-carotene, niacin, ribloflavin, pantothenic
acid, pyridoxine, biotin, W?2011/0749317PCT/ MX2010/ 000154 ani nobenzoi c
acid,inositol, iodine,iron, magnesi um nanganese, nolybdenum selenium
zinc and biwfdravanoindsittte r ef i ewenhlrehsynpions olapeadpdisdacatahasry . be
adm ni stered everyday with the di sadvantage of favoring treatnent 5
abandonnent2003. Mehbeaobjiact wietdd sevidentias, i snierda ovhilgmas. efdeact i ve
pharmaceuti cal conpound or fornulation, for the therapeutic use of

hor nonal trmrwllﬂbzquenuwthwtermrovmtl gat e nbhe :syptomat al-ogn nd
di sconfort associated with the climacteric 10 syndrone. Anot her

obj ect of thiSudENtHHRN Hifnl0 PeRMiede antablight iMespharfReRM LRl such
formul ati on, for the hornonal therapeutrc use in women with uterus, during

the treat mend pf,tde éyﬂi’&%’&% ol 9gy- a1l dxgaé@c]?é&fﬁ%’: Adcxd3S0G at ed

wth 15 clrcmaterrc syndr one. Anot ject |nvent|on i's to

id f I L f
SR il Jv%d”% L3y STyromBBR | A

worren with erus, for climacteric s

all ows the Ira e nt, for 20 instance, rmnthlyrnthe
case of tréﬁasglejlr pIr at |8§R QETF Anot her object of thi s inventi on is
to provide an effectrve har maceut i caI formul ati on {L hor the{ apy in
wonen with uterd® F9¢thESAFBEPReMt of B thEYEPhpIaha B%gy? sdan
W2011/ 0749318PCT/ MX2010/ 000154 di sconfort associated with clipmacteric
syndrone, i¥PWIGwFosE th SrldEREETAT N MPEWRE 1 FERIBFEPPealafic BT
side effects, such as breast cancer. Another object of the inventionis to
provi del%an wsad f aepvierehsiesvac UChc ArepomADF at have f beehordorrlatdterddyh i n
wonen with uterus to treat the synptonmatol ogy and di sconfort associ ated

wi th cli mactler iaprsardrgnef isemg tfogmsowfdosaseirn (Badete t . m &i g z@ndse

ri sk of undesirable effects such as breast cancer. 10An additional object
of this invwxitdraria,s Mo pooYi dFeaaphar facewlempd e zoo hpowmaeiadr efnormmijeatdson
that can be applied parenterally, that is to say, in an intranuscul ar or
subcut aneousertEei calfr itefatdekey iged aamfert hewlraw .ngev Mefd.gumssl Vsl .a
graphic of an evaluation of hot flashes per nonth in a period of six

nont hs. 40, No. #Hi0wed-371s acsgpald ve rdaariisecof &he avol pboon afs hot
fl ashes during the 6 nonths of the anal ysr S (severe hot flashes). 20Fi gure
3 is agraphi%diel ardrddihe gyoluf i on diashes during the,6 Jmnt hs

of the analysi$ (noderate hot flashes) V\0201 1'0749319PCT/ MX2010/ 000154
DETAI'LED DES(RIf2hl; QN <OF f{@ﬁ | NENT!H Ny guay . vor, 2dhe pyesent jqyenid on

consi sts of a parent eraI arnmaceuti ca corrpound O formul ation that can
be adm ni st tr arly i S ; | N se,
of suspende %’reglr%dr 0 éj\l’ c[’ltLes Zgr?g plrl&geglg) t%elr%%%e St%%%rmnal Srtre%qgglerrent
in femal e tra-1ow dos The _formul atian,co S
eotradtol PHARRET ﬁ@%ﬁﬁ%ﬁ%‘% rh%raeft%m?osrﬁeéroﬁs%eg 3Pgestine
particles at 5 to 100 nicroneter urfa a |sosm)t| agent,
a 10 vi scositly |n%£r?e'asrlﬂ‘§] %gen@sanﬂ%ie of” ﬁ%&?@frvaﬁg} 1e8 have
Any surfact ant agent capabl e of nodifying the surface tension is seI ected
in ordé ralt?é1 t k€ hylr opRebi c 355 t IHES st F&Ei of 1BnPT a0
progesterone The i sosnotic agent is chosen only if it has the 15 capacity
of provi di iRffiees iygmecampsrrl cP¥y fasmaéptson for the intemdgdsgysingses
increasing agent is chosen only if it is capable of nodifying the
viscosity dfs t he veditdee f @stradipdr thxlasce o (be wblectbe stdpéndhand an

re- suspend. A preservative is chosen only if is capable
of 20 i nhi Eifeutdvebiattigrowih., th@)20EHG]493HKMORCTI VX201 Wcd@Abb4 with
The agent to adjust pHis chosen only if it equilibrates the pH of the

conpound i n physiol ogi cal conditions. The pharmaceuti cal
conpound can be injected and it 5 is released in a sustained manner for a
nonth in virtue of which the dose m ght be nonthly. The

conmpound i s achieved through the use of mcro-particles such as those
prepared in accordance with US patent 2005/0025827, however, in this case
this is a nonthly 10 therapy, through an injectable conpound in which the
size of the esteridol and stable progesterone is from5 to 100 m croneters
whi ch is attained through. Bel ow, in an expository nmanner, but
not limted to, we give a series of exanples focused in preparing the 15



W)2011/ 07493111PCT/ MX2010/ 000154 The obtained solid particles are
crystallized in accordance with the proceedi ng described in patent
application US 2005/ 0025827, achieving stable forns fromthis 5 active
principle. Afterwards, the obtained solid particles are classified
i n accor dangg) witipFubei r si xe through angul trasonic srmmgy@gwm as
adequate, those that have size between 1 and 100 m croneters. 10The
particles obtained fromthe previous step, are sterilized with ethyl ene
oxi de. notai ning of progesterone particles. Progesterone is nelted
and at om zetltbyfopatiod ugadvweneri niancatisakzan hycieeezi Ag, tadle aisk of

t enperature between 130 and 15 170C. In the sane equi pnent, the forned

m cro dr opssaffefiyeatetinet eapeeal ur asibet weedt 80uan@gro2BEtor suchlhes
obtained solid particles are classified in accordance with their sixe

through an glégasdddnesi eVgevepPBLUSEE N a8 adaqual e, cthose dhakehave,si ze
between 1 and 20 100 microneters. W?2011/07493112PCT/ MX2010/ 000154

Af tervar ds, b e war tielas Qi dditiefeSirodl reh)st é!dnbé??’ LR 2R OVeL. @l 2
tenperature between 50 and 105C, achieving stable forns of this active

princi pl T I o] i r t revi ou 5
St€fl|l£§d Vftﬁhg?ﬂ e%g gg%%gf £Gw Qh?n%gg ér9§% g@ﬁ#ﬁbéhf Eeﬁiééﬁméﬁé
pr oduct, table estradi ol and progesterone particles are mxed with
surfactant agen Y-an |sosnDt|c agent and a preservative in a preferred
nodality, as |IIustra d ex | es OUsed co ts

m ght be: Surfadt®ht® “/ESLH'[ 1Tf’o“l "Br %%Zﬁgﬁﬁqﬁrﬁte > OFoctSH er) 1t

sul f osucci nat e, oxyethyl ene resin oil. |sosnotic Agent

Sodi unchl or tﬁe#éﬁﬂ%ﬁ o%%Pr%@ﬁﬁﬁWoFovaFﬁcéFﬂh PERLRSs e MorSC ol I

I ncreasi ng agent Sodrunrcarbox met h Cel | ul ose, pol yet hyl ene %tycol 300,
polyethyleﬁeﬂﬁﬁ¥56}Aﬂﬁﬁuﬁﬂﬂy@¥h?V@gEeBFVCopoeggaﬂFﬁﬁséﬁiétPve ess the
Met hyl par aben, Propyl par aben, Phenol, Thi onersal, m Cresol, chl orobut anol,
benzalKﬁhlLﬁﬁ@ﬂﬁﬁl%ﬁﬂ?%hﬁyp§PééﬁﬁlU®EdPH@ﬁbXW%Q}ﬂﬂQMGHQNhQKWQEﬂIﬁﬁﬁﬁﬁﬂyﬂ
Hydr ochl ori cAci d, Phosphori c Aci d, Sodi um Hydr oxi de, Sul furic Acid
FornulationﬂEx&ﬁpI@geﬂncmudimgaaﬁﬁmadbdl dndiPgogesimacneric or post-
W)2011/ 07493113PCT/ MX2010/ 000154 Exanple 1. Syringe with powder: 0.25 ny
of steril e mstowdisal, périliel estandldw 5808y 0F eheiivhe@eprogestt@reon® urth
particles obtained in accordance with the 5 previous proceedi ng, m xed
asepti cal | ypdit ao¥ gh¥ektam@erdobicid)i nghaf 8s homogageeds deodadie]l Him
obt ai ned product is aseptically deposited in syringes, using a filling -

st opper nachi nend 06f SytbHeeserdaseens Mehigl eadék | snaRdectimant Re 25 to
foll ow ng conponents: Conponent Unitary Fornul a thhyfparaben 0.69 ny

(F)’r ggylngar abensd. Q§ r Magri-nalkio124,R9 AE . SodidmEarbaxydmtyd, Ceklyl oge

ultra-low dose (Velasco-Murille V. 2006. Estrdgenogs a dosis
bajas y estrdgenos de sintesis. ¢Opciones para el remplazo
hormonal en el climaterio? Rev Med Inst Mex Seguro Soc 2007;
Vol. 45, No. 4: 381-387. Carranza Lira, S. 2008. Dosis baja
20 de terapia hormonal durante el climaterio. Ginecol. Obstet.
Mex. Vol. 76, No. 5: 267-274). Hormonal doses of 1mg of
estradiol and 20mg of progestercone, or 0.5mg of estradicl and

15 mg of progesterone for intramuscular monthly



Pol ysorbate 80 0.10 ng Water for injectables 0.50 m Hydrochloric Acid 1.0
N To adjust pH, if needed Al of the raw naterials are of pharnaceuti cal
degr ee. Par abens are dissolved in water for injectables, hot and in
the sane sol ution Mannitol and Sodi um Car boxynethyl Cellul ose are

di ssol ved f pol ysorbate is dissolved in abl es
and both so?ﬁ??@ﬁgﬂg?%ylncorporated %011/074931142%#ﬁ%&%85 (@%gi

The pH of the solution is adjusted to a value between 5.0 and 6. 5. ThIS
solution is sterilized by filtration and is filled aseptically with a vial
in a nmachi nedhoni stz ipi poseopdhel piadyats andiespebs], ORRPCwidS the
conposed of the 5 syringe with the powder and the vial wth the vehicle.

These conposeitsriy € AdIConpRr atiedesNt fod SQlL g&pd%trm@hagher@yﬂ@@ém@ﬁt' ts

adm ni strati on. The obtaining of a stable formis achieved, which
means an i niRetAB) eaGAIMOURY; mb BEEAIMSCHLAT LBE LS ‘étsa Lﬁorrgé 3150 ?e
dose that maintains its physical, physical-chenica nlcro I ol ogi ca

characteristigsefd aloheast tﬂ&g@&grﬁln&}iu%%%%@pn% g éﬂt@erapaeruél c

effects are not affected Exanpl e wder :

sterile gst i.cles rogest erone
partlcléi %?@# ‘§§§€%} é%%g%%ﬁé EE 9?%@ 0 ey%%eedlng they are
m xed aseptlcally |n a V mxer, upon obtalnlng of a honopgeneous ni xture.
The obtai ned product is aseptically deposited in syringes, using a filling
- stopper qgﬁgﬂne for rin es. 20 Aqueous, vehicle. The foll ow ng
conponent s ate uséd: %ﬁ heXERRPEar™Forfafles aWbects of estrogen at
2011/ 07493115PCT/ MX2010/.000154 Met hyl paraben 0.69 ng Propyl paraben 0.08
ng Mannit of A Agd 368 G@SESrboxymet hyl Cel | ul ose 0.38 ng Pol ysor bat e
80 0.10 ng__\Water for injectables 0.50 mM Hydrochloric Acid 1.0 N To
adjust pH,|if needed Al of tHhE=PH& Materials are |OF” PiFar maceuti cal

degr ee. EffecHadnaRENS ar e dissof ved I n water for rnjectabtes, hot—and— n
]
t he sane seLu%;ggrhhnnLLgL_%hd ﬁpduyn1rhrhnxvnpthv| Cel |l ul ose are
. 1OTI1 TMOT.OXr H H
di ssol ved.| BBeparat ey, Bolysorbate’ s di ssol ved i “WatéP* for inject abl es
and bot h sloliesrdsons are i ncor porat ed. The pH qgf the solution is
adj ust ed tepa—vatuebetwegn e 0aae; 65— Thi-s—selutions_gterit-zed-by

t
. . Rtk esks
filtration and is filled aseptjcally with a vial in a machine for thls
pur pose. ‘ﬁﬂ#ﬁﬁmﬁ?oduct a di spersion powder, is gonposed of the syringe
Theg
i

with the powtiercamdvbe W W tHthe vabi che—Thesescerpotentsare
i ncorporatied_into a sole produect _at the nonent of jlts administration. The

obt ai ni ng |of“5&t 4Bl &°1°or MFE" AERPBVES ™Fhi ch nmeand TafraPle etfect

density

Side effects

Incidence of Irregular | 23% 12%
bleeding

Incidence of Spotting or | 44% 22%
licking

Incidence of endometrial | 27.3% 3.2%

hyperplasia with single

estrogen

10 (Velasco-Murillo V. 2006. Op. Cit.)



15 injectabl e conpound, intranuscul ar or subcutaneous, of sole dose that
mai ntains its physical, physical-chem cal and m crobi ol ogi cal
characteristics for at |east two years, in such a manner that therapeutic
effects are not affected. W?2011/07493116PCT/ MX2010/ 000154 Exanpl e 3.
Syringe W t{ypaydaiaosy 00ng of sterile egtradiol partigdh 0ARoPsm of 5
sterile progesterone particles obtained in accordance wth the previous
proceedi ng, they are m xed aseptically in a V mxer, upon obtaining of a
honbgeneous m xture. The obtained product is aseptically deposited in
syringes, using Ehdrd | iang - sstveppar maehone feb syréagesand0 Aagteoushis
vehicle. The foll ow ng conponents are used: Conponent Unitary Fornul a

Met hyl par aberodicf, nbrFriop-pai-abers QateniyVanni 4ot 4800098 SOdhahod
Car boxynet hyl Cel I ul ose 0.75 ng Fol ysorbate 80 0.20 ng Water for

i nj ect abl esgdy Oa Mhokgh@ehl-aph 6 AR 1 n@tNodo +adj et RE, df fieaded Ald  of
the raw materials are of pharnaceutical degree. Parabens are dissolved in

wat er for iéljj,rﬁ‘éig : .an ni angd,
Sodiun1Carboxyné?%§ﬁ§%5ﬂg%??%ﬁ%§é gﬁgﬂd%%%oﬁgg%g%ghﬂgbg cHaRni el Y

VWZO11/QJ4%%££JQEEE%%P€%%% agqg%§4to éegvéepéégéfé%t pol ysorbate is

di ssol ved in water ctabl'es an oth solutiohs are incorporated.
The pH of the s tion is adj ed 1o a.value between 5.0 and 6.5. This
solution is ste?##i%%ge%§ %iI%?étidﬁaaﬁﬁsFio%e?iPieﬁr%%iﬂﬁﬁkaFf§gﬁFtﬁxé
vial in a machine for this gurpose. Tge,&éoducl, a disgersion
powder, is Tonposed BFPRRUSYri igE A t hEBoUET Saifid t hESYFRPSRi t FRhe
vehi cl e. These conponents are_incorporated into a sole product at the
noment of iRECHRRIACE rHti 6n. T RIETHt PAVRYCDE 48t dbl BSFHPth P§ 100
achi eved, which neans an injectable conpound, intranuscular or

subcut aneouRYSHf sdidEldosé&Nehat disasvartsdet s physi EaVerphysi cereatiesntcal
and m crobi ol ogical characteristics for at |east two years, in such a
manner lhatahdretapwmti.c effects are not affected. 15 Exanple 4. Syringe

w th powder: 0.25nmg of sterile estradiol particles and 15.0ng
of sterile progé&st gradretpat t POes/ @bt &i sxelbgar aulcaoraroe Wwdih ¢dreppuels ous
proceedi ng, they are m xed aseptically in a V 20 m xer, upon obtaining of
a honogeneausmtdixtimige. déeradi@l nedndr odscdgd St casept | cabty depasi t eskbdn
syringes, using a filling - stopper machine for syringes. WO

2011/ 07493 L8R Jtviae2 610/ (ELeA muenssc¥abhched The of ddowWdsenmpaient s
are used: Conponent Unitary Formul a Pol yet hyl ene gl ycol 400 200 ng

Pol ysor bat & &3 22.Ahgmh ME4:0] zd®- Br8Fe Yo £5nd OLudpd:ecti D! £8niln Lt red
15 in one capsule.

US patent 4 945 103 _discloses a treatment method for
women with premenstrual syndrome, through the administration
of melatonin and progestogen, with the disadvantage that it
has to be administered on a daily basis which favors

20 treatment abandonment.

US patent 5 514 382 discleges a mineral and vitamin

supplement of daily intake containing vitamin a-, f-carotene,

niacin, ribloflavin, pantothenic acid, pyridoxine, biotin,



Hydrochloric Acid 1.0 N To adjust pH, if needed All of the raw materials
are of pharnmaceutical degree. Polyethylene @ ycol, mannitol and

pol ysorbate are 5 dissolved in water for injectables. The pH of the
solution is adjusted to a value between 5.0 and 6.5. This solution is
sterilized hyoboliygabspn and is filled aseptically w tBcanrddididhoRss
machi ne for this purpose. The product, a dispersion powder, Is conposed of
the 10 syringe with the powder and the vial with the vehicle. These
conponents are incorporated into a sole product at the nonment of its

adm ni st r at poanchaezobt ai micid,of fnstéabble, f onimdiseachiieved, whhg§heB®ams an
i nj ectabl e conpound, intramuscul ar or subcutaneous, of sole 15 dose that
mai nt ai ns i hsnphysseal mophypsiaah; chedldalurandzmer ahiol W Cidlvonoids to
characteristics for at |least two years, in such a manner that therapeutic

ef fects arersviewd f €6t edymbxan®! 6£ imené!@g@slé! 0749314 9BCTLMXZ2R104 9004 544

Syringe with powder: .00ny of sterile estradiol particles

and 20. 0y Ofesy@sy | €wREAYESRS ONGi RABLAGLESe ODLA! Nefhydk Grfor faDCEndhL h
t he previous proceeding, they are mxed aseptically in a m Xer, upon
obt ai ni ng ofya,Aogeneous m xture. The obtained product is aseptically
deposited in syringes, using a filling - stopper machi ne for syringes.
Aqueous vehicl e..,The .f.ol |.ow conmponent s. are, used: Co nent Upitar)
Fornul a Pol yet hy he‘bneoggqeycctolo %%tbliﬁrév%tf%rf y%%r%%t%r%%p‘% A ”@P At Yol
8.68 ny wate%afor iq!ectables 1.0.mM Hydrochloric Acid 1.0 N To adjust pH,
i f needed HOPAITCBICTHE rAWRHRLRT i 8F s TSR pRTY utteCe tit aF aEPRRC 1C
Pol yet hyl ene Ciggok, mannj t ol and pol ysorbate are di ssolved in water for
i nj ect abl es¥¢ FHECTHH of e FRPY% of it VORET sWhH) ust oS o-@a WaFtea et vieen
5.0 and 6.5. This solution is sterilized by filtration and is 15 filled
asepti cal | ySYRIPBARALATY frd (FHETHE o Sr asvesiptiefoyeth the cTimagrediuet
a di spersion powder, is conposed of the syringe with the powder and the
vial wildh t#edediic] e. These conponents are incorporated into a sole
product at the nonment of its adm nistration.

W)2011/ 07493120PCu#&2010b0e0t540Thetlobs ai imvegpntofora dtabke fpravide an
achi eved, which neans an injectabl e conpound, intranuscul ar or

subcut aneoustfaftisa e plosenddmait e Nt afosmillst physi cabr physi cahoshed cal
and m crobi ol ogical characteristics for at |east two years, in 5 such a
nmanner t hatthdermpatid asef fiectwsnmne wieh aktteckedguihdl G SILLHES:t of
Ef f ecti veness An Effectiveness and security clinical study was carried out
in 103 pen dhea T TRI1ORRUSAIA WRITRA tWokR eV a$9RBLOSr 8NEs J0- VA ¥ PURGI DAl
synpt omat ol ogy, adm nistering three different suspension doses of

Estradijgl : Gholgstariel LPregesikerone M crospheres, adm nistered every 30 +
3 days, for 6 15 consecutive nonths: 0.5 ng of Estradiol/ 1.0 ng of

Estradiol/ 1.0 mo%e'és%ﬁgieekl 38 20,80 gl Rpoesterpne M8, fse  an

Progest erone ng of Progesterone

effective pharmaceutical formulation, for hormonal therapy in
women with uterus, for climacteric syndrome, with a dosage
form that allows the compliance of the treatment, for

20 instance, monthly in the case of transdermal application.
Another object of this invention is to provide an
effective pharmaceutical formulation for hormonal therapy in

women with uterus, in the treatment of the symptomatology and



Ef fecti veness and security results are presented below Effect on
vasonotor synptons. The Effectiveness of the three dose | evels of

Estradi ol 20 (E2)/Progesterone (P4): 0.5ng of E2/15 nmg of P4, 1 ny of
E2/20 mg of P4, 1 ng of E2/30 ng of P4, adm nistered every 30 + 3 days, in

the relieviweg Afi1aseot or synptonms in fgequency and ipgrtEeRSidoyo/IPCRr at e

and severe) in pen i and post- W?2011/07493121PCT/ 1 vl X2010/ 000154
menopausal wonen between 40 and 65 years old, was evaluated in a 6 nonth
study (n= 103). The three eval uated dose |evels were not presented anong
them statigisaalortsi gasde tantd dilifcer entasadtertite deodease, | i he, Iuwrber
of hot flashes at 5 the third and sixth adm nistration *, ** (p>0.05).

Tabl e 2. Nupdhes, iaverage and pencentage-id thekded easge®faridd abfhaiide
fl ashes per treatnent and adm ni stered dose. Typeof Analysis Eval uations

(nont hly) ppMadates Treathmeat rrBagal cdndeld. 4 5 6il. A nAverage 38 38 38 37
35 34 34 pc0.05 0.5ngE2/ (DE) 165.84 104.68 60.34 49.11 39.97 39.29 27.09

15mg P4 (112. 99 defRr91bn6RRe 78he(4£n89) 1698ndBdn (48s 220 (4d-FAde  an

5 effective pharmaceutical formulation for hormonal therapy in
women with uterus to treat the symptomatology and discomfort
associated with climacteric syndrome, in ultra-low doseg in
order to minimize the risk of undesirable effects such as
breast cancer.

10 An additional object of this invention is to provide a
pharmaceutical compound or formulation that can be applied
parenterally, that 1is to say, 1in an intramuscular or
subcutaneous manner.

Brief description of the Drawings

15 Figure 1 1is a graphic of an evaluation of hot
flashes per month in a period of six months.

Figure 2 is a relative graphic of the evolution of
hot flashes during the 6 months of the analysis (severe hot
flashes) .

20 Figure 3 is a graphic related to the evolution of
hot flashes during the 6 months of the analysis (moderate hot

flashes) .



Decrease 0% 37% 64% 70% 76% 76% 84%  Per cent age 13 nAverage 29 27
26 25 24 24 24 p<0.05 1.0ngE,/ (DE) 174.76 102.93 50.73 23.36 27.46 23.42

18.54 20nmg P. (221.31) (114.72) (51.77) (23.98) (50.20) (58.72) (40.32)

Decrease 0% 41%

WO 2011/074931 9 PCT/MX2010/000154

DETAILED DESCRIPTION OF THE INVENTION

The present Iinvention congists of a parenteral
pharmaceutical compound or formulation that can be
administered intramuscularly in a suspension, of sustained

5 release, of suspended estradiol particles and progesterone
for hormonal replacement in female mammals, in low and ultra-
low doses. The formulation contains estradiol particles at an
interval of 5 to 100 micrometers, progesterone particles at 5
to 100 micrometers, a surfactant agent, an isosmotic agent, a

10 viscosity increasing agent and one or more preservatives.

any surfactant agent capabie of modifying the
surface tension 1is selected in order to moisturize the
hydrophobic particles of estradiol and progesterone.

The isosmotic agent is chosen only if it has the

15 capacity of providing the same isotonicity as cells.

A viscosity increasing agent ig chosen only if it
is capable of modifying the viscosity of the wvehicle for the
particles to be able to suspend and re-suspend.

A pregervative 1is chosen only if is capable of

20 inhibit microbial growth.



71% 87% 84% 87% 89%  Per cent age C nAverage 36 33 32 29 26 26 26
p<0.05 1.0ngE2/ (DE) 220.19 124.33 67.28 39.21 32.88 21.00 16.23 30ng P.
(222.52) (105.03) (70.13) (42.17) (49.17) (34.24) (24.04) Decrease 0%
44% 69% 82% 85% 90%
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The agent to adjust pH is chosen only if it
equilibrates the pH of the compound in physiological
conditions.

The pharmaceutical compound can be injected and it

5 1is released in a sustained manner for a month in wvirtue of
which the dose might be monthly.

The compound is achieved through the use of micro-
particles such as those prepared in accordance with US patent
2005/0025827, however, in this case this 1s a monthly

10 therapy, through an injectable compound in which the size of
the esteridol and stable progesterone is from 5 to 100
micrometers which is attained through.

Below, in an exposgitory manner, but not limited to,
we give a series of examples focused 1in preparing the

15 product, the form of obtaining of the estradicl and
progesterone particles 1is provided for the formulation as
well as the obtaining of the injectable.

Examples to prepare estradiol and progesterone particles.

Obtaining of estradicl particles.

20 Estradiol is melted and atomized by centrifugation in an
atomizer by freezing at a temperature between 165 to 190°C.
In the same equipment, formed micro drops are frozen at a

temperature between -20 to -5¢9C.



93% Percent age Fri edman Test (p<0.05) *p=0.056 upon conpari son
of the three groups in dose 3. 10 **p=0.478 upon conpari son of the three
groups in dose 6. The intensity of hot flashes evaluated at nonth 6
presented a statistically significant decrease (p<0.05) at three dose

| evels. In jon at 3 nonths, t

VB2013] 0 A0 IS A T 0 000154 dewr eashlof moderat e ESTMRUSL0001S4
greater in treatnment B (1.0 ng of E2/20 ng of P4) when conpared with
treatments A and C (0.5ng of E2/15ng of P4 and 1.0ngy of E2/ 30ng of P4
respectively) (p<0.05). 5At the end of the proceeding, there was no
significant difference between the three treatnents with regard to

decrease propor tfiens. ofedl ged. Ghange igarthelint ensidy of,fol fiashes;jn

basal, intermediate and final evaluations in each type of 10 treatnment.
Severlty Tr g3t HRM S Of HQLi oA B EnEl as gcg@@fﬂ 'r“déﬂd¥% Ba§gl Sg%tgigal
p Basal /nt Final p n=38 n=37 n=34 Val ue n= n=25 alue n

n=26 application US 2005/0025827, achieving stable forms from this

5 active principle.

Afterwards, the obtained solid particles are classified
in accordance with their sixe through an ultrasonic sieve,
considering as adequate, those that have size between 1 and
100 micrometers.

10 The particles obtained from the previous step, are
sterilized with ethylene oxide.

Obtaining of progesterone particles.

Progesterone is melted and atomized by centrifugation,

in an atomizer by freezing, at a temperature between 130 and

15 170°C. In the same equipment, the formed micro drops are
frozen at a temperature between 60 and -20°C.

The obtained solid particles are classified in

accordance with their sixe through an ultrasonic sieve,

considering as adequate, those that have size between 1 and

20 100 micrometers.



Value Slight 73.0 25.9 15.8 p=0.05 78.8 18.7 13.7 pco.os 108.6 24.2 12.1
p<0. 05 Average (65.3) (29.0) (27.0) (131.9) (20.7) (33.3) (118.2) (29.7)
(22.2) (Dg) Moderate 69.5 18.5 10.2 pco.os 64.6 3.9 4.0

p<0.05 54.4 12.6 4.0 p<0.05 Average
WO 2611/074931 12 PCT/MX2010/000154

Afterwards, the particles of interest are crystallized
in an oven, at a temperature between 50 and 105°C, achieving
stable forms of this active principle.

The particles obtained from the previous step, are

5 sterilized with ethylene oxide.

In order to achieve the final product, these stable
estradiol and progesterone particles are mixed with
surfactant agent, an isoémotic agent and a preservative, in a

preferred modality, as illustrated in the following examples.

10 Used componentg might be:

surfactant Agent Polysorbate 20, polysorbate 80, Dioctyl
sodium sulfosuccinate, polyoxyethylene resin
oil.

Isosmotic Agent Sodium chloride, lactese, trehalozé,
mannitel, glycerin, sucrose

Viscosity Increasing agent Sodium Carboxymethyl Cellulose, polyethylene
glycol 300, polyethylene glycol 4040,
polyethylene glycol 3350

Pregervakive Methyiparaben, Propylparaben, Phenol,
Thiocmersal , m-Crescl, chlorobutanol,
benzalkconium chloride, Benzyl alcohol, 2-
Phenoxyethanol.

pH adjusting agent Hydrochloric Acid, Phosphoric Acid, Sodium
Hydroxide, Sulfuric Acid

Formulation Examples Including Estradiol and Progesterone



(110.9) (24.1) (26.7) (72.8) (6.8) (9.2) (78.4) (22.8) (9.0) (DE)
Severe 23.3 4.7 1.2 10=0.05 31.4 0.7 0.9 pco.os 57.3 2.4 0.1 p<0.05
Average (50.3) (12.2) (4-1) (62.8) (3.6) (3.7) (107.1) (8.7) (0.4) (DE)

10

15
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Example 1.

Syringe with powder:

0.25 mg of sterile estradiol particles and 1.50 mg of sterile
progesterone particles obtained in accordance with the
previous proceeding, mixed aseptically in a V mixer, upon
obtaining of a homogeneous mixture. The obtained product is
aseptically deposited in syringes, using a filling - stopper
machine for syringes.

Aqueous Vehicle

Is made from the fcllowing componentis:

Component. Unitary Formula
Methylparaben 0.69 mg

Propylparaben 0.08 mg

Mannitol 24 .00 mg

Sodium Carboxymethyl Cellulosge 0.38 mg

Polysorbate 80 0.10 mg

Water for injectables 0.50 ml

Hydreochlioric Acid 1.0 N To adjust pH, if needed

All of the raw materials are of pharmaceutical degree.
Parabens are dissolved in water for injectables, hot and
in the same solution Mannitol and Sodium Carboxymethyl
Cellulose are dissolved.
Separately, polysorbate 1is diggolved in water for

injectables and both solutions are incorporated.



Basal -1 nonth), internediate (3Y nonth) and final (6th nonth); Friedman

Test (p<0.05) Effect on vul vovagi nal synptons Vul vovagi nal
synpt ons decreased considerably in the 15 three groups (p<0.05).
W)2011/ 07493123PCT/ MX2010/ 000154 Dysuria di sappeared in the group of

| mg of Estreghobl1/@Ro9f Progesterone (P4)m al though itY@?@é??h£6ﬁgl%%

statistically relevant in the group of Ing of Estradio

Progest erone, probably because in this group, fromthe basal 5 stage, the
proportion was | ower than groups A and C. Dyspareuni a had an

i nportant decrease: i pHgbAUEHR (doDutripof i E2A20uBted Pé) A P @b. between
The proportion of volunteers with post-coital bleeding was low in relation

to the restsob xulivevagiTals 16 ByHIOMSS igtetrhqﬂaaaab?_smgeraaﬂ@ﬁiasla@pf@r ed
totally in the three treatnent groups. Table 4. Mdifications in

vul vovagi nak; af £QPAWesARI0NE wiRHTRE WI%1aRd §i gRShTHEAHIBNS ¢ (Al E2
and 15ng P4 (B) 1.0ng 82 and 20ng P4 C 1.0ng E2 and 30ng P4 Basal n=38 %

I nt n=37 % Fi nalmn=3 ue .Ba = =25 % Fj =24 0 | ue
Basal n=36 % bi t heo rbg/ﬁibF{?Jﬁél aﬁ=§%@§f§%ﬁu§%§§?haﬁ% %ﬁ@é@g%%. Sézgt.%g

17.6 5 syringe with the powder and the vial with the. vehicle. These

components are incorporated into a sole product at the moment
of its administration.
The obtaining of a stable form is achieved, which means
an injectable compound, intramuscular or subcutaneous, of
10 scle dose that maintains its physical, physical-chemical and
microbioclogical characteristics for at least two vears, in
such a manner that therapeutic effects are not affected.
Example 2.
Syringe with powder: 0.50mg of sterile estradiol particles
15 and 15.0mg of sterile progesterone particles obtained in
accordance with the previous proceeding, they are mixed
agseptically in a V mixer, upon obtaining of a homogeneous
mixture. The obtained product is aseptically deposited in
syringes, using a filling - stopper machine for syringes.
20 Agqueous vehicle.

The following components are used:

Component Unitary Formula




pc0.05 58.6 12.0 8.3 p<0.05 36.1 31.0 23.1 p>0.05 WVul varand vagi nal
irritation and pruritus 42.1 24.3 14.7 p<0.05 37.9 16.0 4.2 pc0.05 30.6
13.8 15.4 p<0.05 Dysuria 28.9 2.7 2.9 p<0.05 10.3 4.0 0.0 p<0.05 19.4 10.3
0.0 p<0.05 Dyspareunia 18.4 5.4 2.9 p>0.05 17.2 4.0 0.0 p<0.05 8.3 0.0 3.8

p>0. 05 Postwepbd@losbgeding 2.6 2.7 0.0 5 PCT/MX2010/000154
Methylparaben 0.6%2 mg
Propylparaben 0.08 mg
Mannitol 24 00 mg
Sodium Carboxymethyl Cellulose 0.38 mg
Polysorbate 80 0,10 mg
Water for injectables 0.50 ml
Hydrochleric Acid 1.0 N To adjust pH, if needed

All of the raw materials are of pharmaceutical degree.
Parabens are dissolved in water for injectables, hot and
in the same solution Mannitol and Sodium Carboxymethyl
Cellulose are dissoclved.
5 Separately, ©polysorbate is dissolved in water for
injectables and both sclutions are incorporated.
The pH of the solution is adjusted to a value between
5.0 and 6.5. This sclution is sgterilized by filtration and is
filled aseptically with a vial in a machine for this purpose.
10 The product, a dispersion powder, is composed of the
syringe with the powder and the wvial with the wvehicle. These
components are incorporated into a sole product at the moment
of its administration.
The obtaining of a sgtable form is achieved, which means an
15 injectable compound, intramuscular or sgubcutaneous, of sole
dose that maintains its physical, physical-chemical and
microbiological characteristics for at least two years, in

such a manner that therapeutic effectes are not affected.



p>0.05 6.9 0.0 0.0 p>0.05 5.6 0.0 0.0 p>0.05

W2011/ 07493124PCT/ MX2010/ 000154 Basal : -1nonth, into 3nonths, final: 6
nont hs. Cochran's Test (p<0.05). Quality of Life The eval uation
of the quality of life was nade through 5 the titian Scale. Results are

presented iWwoledligaeziTabl e 5. Eval uatiopgof Quality opcthierd deOEf‘ffh
Scal e) Domai n Average Refenen Treatnents (A (B) (O ce O.gng , and

15ng B4 1.0ng 132 and 20ng P4 1. ng E, and 30ng P4 Val ue Basal Int Final
p Basal Int Final p Bass lot Fina p 1
Example 3.
Syringe with powder:
1.00mg of sterile estradiol particles and 20.0mg of
5 sterile progesterone particles obtained in accordance with
the previous proceeding, they are mixed aseptically in a Vv
mixer, upon obtaining of a homogeneous mixture. The obtained
product is aseptically deposited in syringes, using a filling
- stopper machine for syringes.
10 Agqueous vehicle.

The following components are used:

Component Unitary Formula
Methylparaben 1.37 mg

Propylparaben 0.15 mg

Mannitol 48.00 mg

Sodium Carkoxymethyl Cellulose 0.75 mg

Polysorbate 80 0.20 mg

Water for injectables 1.0 ml

Hydrochloric Acid 1.0 N To adjust pH, if needed

All of the raw materials are of pharmaceutical degree.
Parabens are dissolved in water for injectables, hot and
in the same solution Mannitol and Sodium Carboxymethyl

15 Cellulose are dissolved.



1 Cccupation 25 26.1 30.7 29.7 0.00 28.0 29.5 29.8 0.48 22.6 27.7 28.5

0.00 al
) ) )

(SD)

10

15

20

(8.0) (5.5) (7.0) 1 (8.0) (6.1) (5.6) 1 (9.6 (6.0 (5.6 3 Mean

WO 2011/074931 17 PCT/MX2010/000154

Separately, polysorbate 1is disgolved in water for
injectables and both solutionsg are incorporated.

The pH of the solution ig adjusted to a value between
5.0 and 6.5. This solution is sterilized by filtration and is
filled aseptically with a vial in a machine for this purpose.

The product, a dispersion powder, is composed of the
syringe with the powder and the vial with the vehicle. These
components are incorporated into a sole product at the moment
of its administration.
The obtaining of a stable form is achieved, which means an
injectable compound, intramuscular or subcutaneous, of sole
dose that maintains its physical, physical-chemical and
microbiological characteristics for at least two years, in
such a manner that therapeutic effects are not affected.
Example 4.

Syringe with powder:
0.25mg of sterile estradiol particles and 15.0mg of

sterile progesterone particles obtained in accordance with
the previous proceeding, they are mixed aseptically in a V
mixer, upon obtaining of a homogeneocus mixture. The obtained
product is aseptically deposited in syringes, using a filling

- stopper machine for syringes.



Health 21 21.3 22.9 23.1 0.67 22.0 23.3 22.7 0.47 21.8 22.0 21.6 0.67 Mean
(5.4) (4.4) (4.0) 1 (5.1) (4.8) (4.2) 1 (6.1 (4.3 (3.14 (SD ) )
) Enotional 20 18.2 17.6 17.0 0.03 ,19.3
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Aqueoug vehicle.

The following components are used:

Component Unitary Formula
Polyethylene glycel 400 200 mg

Polysorbate 80 2.41 mg

Mannitol 16.0 mg

Water for injectables Tiom

Hydrochloric Acid 1.0 N To adjust pE, if needed

2ll of the raw materials are of pharmaceutical degree.
Polyethylene Glycol, mannitol and polysorbate are
5 dissolved in water for injectables.
The pH of the solution is adjusted to a value between
5.0 and 6.5. This solution is sterilized by filtration and is
filled aseptically with a wvial in a machine for thig purpose.
The product, a dispersion powder, is composed of the
10 syringe with the powder and the vial with the vehicle. These
components are incorporated into a sole product at the moment
of its administration.
The obtaining of a stable form is achieved, which means an
injectable compound, intramuscular or subcutaneous, of scle
15 dose that maintains its physical, physical-chemical and
microbiological characteristics for at least two years, in
guch a manner that therapeutic effects are not affected.

Example 5.



18.6 17.1 0.00 20.2 18.2 18.2 0.10 Mean (4.7) (3.7) (3.3) 1 (4.3) (3.7)
(4.1) 4 (5.2 (4.2 (4.3 4 (SD ) ) ) Sexual 8 9.6 10.7 10.4 0.43
9.4 10.2 10.5 0.33 9.1 10.5 10.4 0.19 Mean (3.5) (2.4) (2.3)

WO 2011/074931 19 PCT/MX2010/000154

Syringe with powder:
1.00mg of sterile estradiol particles and 20.0mg of
sterile progesterone particles obtained in accordance with
the previous proceeding, they are mixed aseptically in a Vv
5 mixer, upon obtaining of a homogeneous mixture. The obtained
product is aseptically deposited in syringes, using a filling
- stopper machine for syringes.
Agqueous vehicle.

The following components are used:

Compenent Unitary Formula
Folyethylene glycol 3350 28.9% mg

Bolysorbate BO 2.41 mg

Mammitol B.68 mg

Water for injectables 1.0 ml

Hydrochloric Acid 1.0 N To adjust pH, if needed

10 2ll of the raw materials are of pharmaceutical degree.
Polyethylene Glycol, mannitol and peolysorbate are
dissolved in water for injectables.
The pH of the solution is adjusted to a value between
5.0 and 6.5. This sclution is sterilized by filtration and is
15 filled ageptically with a vial in a machine for this purpose.
The product, a dispersion powder, is compoged of the
syringe with the powder and the wvial with the wehicle. These
components are incorporated into a sole product at the moment

of its administration.



4 (3.6) (3.1) (2.7) 0 (2.9 (2.1 (2.6 8 (SD) ) ) ) Total Mean 74
75.0 81.8 80.0 0.17 78.6 81.6 80.1 0.86 73.7 78.3 78.6 0.07 (SD) (16.8
(10.3 (11.9 5 (12.2 (10.5 (11.1 7 (17. (9.9 (10. 0 )
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The obtaining of a stable form is achieved, which means an
injectable compound, intramuscular or subcutaneous, of sole
dose that maintaine its physical, physical-chemical and
microbiological characteristics for at least two years, in
5 such a manner that therapeutic effects are not affected.
CLINICAL STUDIES
Effectiveness
An Effectiveness and security clinical study was carried out
in 103 peri and post-menopausal women with vasomotor and
10 wvulvovaginal symptomatology, administering three different
suspension doses of Estradiol: Cholesterol/Progesterone
Microspheres, administered every 30 <+ 3 days, for 6
consecutive months:
0.5 mg of Estradiocl/ 15 mg of Progestercne
15 1.0 mg of Estradicl/ 20 mg of Progesterone
1.0 mg of Estradiol/ 30 mg of Progesterone
Effectiveness and security results are presented below.
Effect on vasomotor symptoms.
The Effectiveness of the three dose levels of Estradiol
20 (E2) /Progesterone (P4): 0.5mg of E2/15 mg of P4, 1 mg of
E2/20 mg of P4, 1 mg of E2/30 mg of P4, administered every 30
+ 3 days, in the relieving of vasomotor symptoms in frequency

and intensity (moderate and severe]} 1in peri and post-



) ) ) ) ) 7)) 1) Basal (-1 nonth), internediate 3r nonth) and final
(6t nonth); Friedman Test (p<0.05) W?2011/07493125PCT/ MX2010/ 000154 The
Quality of Life (titian Scale) of the participants showed a significant

i ncrease (p<0.05)in the occupational (treatnents A and C) and enoti onal
(treat ment swho apgfh/@Bly31 domai ns, heal thyand sexual dopgd: 11/ RBtsphow a
significant 5 inprovenent (p>0.05). Security In a nonitoring study
at 6 nonths carried out in 103 pen i and post-nenopausal wonmen (with
intact uterus) which were treated every 30 + 3 days with an IMinjection
of an 10 aquenusassspenshan bétwtenosphands sof JEdradbDl/ Progest 81 eaesa
endonetrial security was eval uated using the foll ow ng paraneters:
endonet ri al ihhacknesathdestitli ed=t hnoughraadeMage nak.a whhf 880486: angyve1s
endonetrial biopsy. Result of ultrasound studies. 15Basal endonetri al

t hi ckness i petbe pan- F@@@@@tﬁ@@ gheHE WaSerm, 4@9&&%&*&%11‘1&“%1%ﬁgﬂfcén@m“
In the post-nenopausal group, basal endonetrial thickness was 3.4nmm and

the final valpe-3..00mm fHhdogetsdale Bl opsy ul t, éa‘l‘t%f?r‘llloo fg?%?hes at

endonetrial biopsies were carried out, 1n ich,after nt h

ves found: “UBa0T 0T IRS PR AR5 60636 TabTe PR ekan o {he rosul ts
of this evaluation,. IJIQP'G 6. Incidean of endonetrjal h perg}asia
after 6 nonths of treatment >TTT POPRET i BH RATHLRS st crsh%/A‘?e ki

52/15 nmg P4 (33 . /20 ng 54 (C) 1.0 52/ 30 mg P4 n=38 n=29 n=36
r%%ﬁ%%qggéﬁﬁgﬁ

No. of vol unt@ | 551 EE5RBTRBht AR 23dnEpygtered dose.
No. (%) of vol-unteers_withhyperpl asiaat6-nmonths 0 0 0.0
Type of | Analyeis 7 T ™ Evaluations (monthly) r Value
Treatment Basal 1 2 3% 4 5 &¥*
A s Average 38 38 38 37 35 34 34 p<0.05
0.5 mg E,/ (DE} 165.84 104,68 €0.34 49.11 39.87 39.29 27.09
15mg Py (112,95} {72.91} (55.78) {47.89) (54.16} {48.22) (41.27)
Decrease 0% 37% 64% 70% 76% 76% 84% -
Percentage
B n Average Z9 27 26 25 24 24 24 p<0.05
1.0 mg E,/ (DE) 174,76 102.53 50.73 23.36 27.46 23.42 18.54
20mg P, (221 .31} (114.72) {51.77) {23.98) (50.20) (58.72} (40.32)
Decrease 0% 41% T1% 87% 84% - | 87% 89%
Percentage
C n Average 38 33 32 29 - 26 26 26 p<0.05
1.0 mg E/ {DE) 220.13 124.33 67.28 39.21 32.88 21.00 16.23
30mg Pg (222.52) {105.03) {70.13) (42,17} {49.17) (34.24) (24 .04)
Decrease 0% 44% 69% 82% 85% S0% 93% -
Percentage

Friedman Test (p<0.05)
*p=0.056 upon comparison of the three groups in dose 3.
10 **p=0.478 upon comparison of the three groups in dose 6.
The intensity of hot flashes evaluated at month 6
presented a statistically significant dJdecrease (p<0.05) at

three dose 1levels. In the evaluation at 3 months, the



0.0 Effect on uterine bleeding or spotting pattern. 5The effects of the
i nj ectabl e suspensi on of m crospheres of Estradiol/Progesterone on the
uterine bleeding or spotting, were registered for 6 consecutive nonths in
the patient's journal and reported in the programed visits. Results are
shown in TaW@gori/emag3B. 10l n 58 pert-nengpausal wonenpcihgxssioaidoesy of
the spotting/bl eeding days of their basal pattern, was maintain wthout
changes throughout the six treatnent cycles with the three doses.
Tabl e 7. Average spotting/bleeding days in each 15 eval uation per type of
treat nent i fepepcsenopansderacremot D MEY Gitdd IAERCH MX20104000d54 B
Vari abl es Anal ysi s Eval uati on (nonth) Basal and begi nni ng of treatnent 1n
2' 16 355 4t lilsehmgTrodatRmft0o Ann=232 P4) whenSpodnpaigd Withl ddedOnd-H B
average days 3.0 3.2 5.1 3.3 2.52.72.1 (m) (1.0-6.0)

and C (0.5mg of E2/15mg of P4 and 1.0mg of E2/ 30mg of P4

respectively) (p<0.05).

5 At the end of the proceeding, there was no significant
difference between the three treatments with regard to
decrease proportions.

Table 3. Change in the intensgity of hot flashes in
basal, intermediate and final evaluations in each type of

10 treatment.

Severity Treatments
of Hot A B c
Flashes Basal Int Final ) Bagal Int Final D Basal Int Final P

n=38 n=37 =34 value n=z3% n=25 n=24 Value n=3& n=29 n=26 Value
Slight 73.0 25.9 15.8 p<0.05 78.8 18.7 13.7% p<0,05 108.6 24.2 12.1 p<0.05
Average (65.3) (29.0) (27.0) . (131.8) (20.7} (32.3) (118.2) {29.7) {(22.2)
{DE)
Moderate 69.5 18.5 10.2 p<0.05 6£.6 3.9 4.0 p<0.05 54.4 12.6 4.0 p<0.05
Average {110.9) {24.1) (26.7) {72.8) {6.8) {9.2) {(78.4) {22.8) (9.0}
(DE)
Severe 23.3 4.7 1.2 p<0.05 31.4 0.7 0.9 p<0.05 57.3 2.4 ¢.1 p<.05
Average {50.3) {12.2) (4.1} (62.8) (3.6) (3.7} (107.1} {(8.7) (0.4)
{DE)
Basal (-1 month), intermediate (3™ month) and final (6%

month) ; Friedman Test {p<0.05)}
Effect on vulvovaginal symptoms
Vulvovaginal symptoms decreased considerably in the

15 three groups (p<0.05).



(2.0- 5.0) (2.0- 18.0) (1.0- 9.0) (1.0- 4.0) (1.0- 4.0) (1.0- 4.0
Bleeding n 8 11 12 12 10 6 9 average days 3.4 4.1 3.9 4.0 3.8 3.2 4.0
(mn-max) (1.0-5.0) (1.0- 8.0) (1.0- 10.0) (2.0- 7.0) (3.0- 7.0) (1.0-

5.0) (3.0-

10

7.0) Treatnment n=15
WO 2011/074931 23 PCT/MX2010/000154

Dysuria disappeared in the group of 1mg of Estradiocl/ 30
of Progesterone (P4)m although 1t was mnot statistically
relevant in the group of 1mg of Estradiol (E2)/ 20mg of
Progesterone, probably because in this group, from the basal
stage, the proportion was lower than groups A and C.

Dyspareunia had an important decrease 1in group B (1.0 mg
of E2/20mg of P4) (p<0.05.

The proportion of wvolunteers with post-coital
bleeding was low in relation to the rest of wvulvovaginal
symptoms in the basal stage and disappeared totally in the
three treatment groups.

Table 4. Modifications in vulvovaginal atrophy symptoms.

Symptoms Treatments
and signs (A) (B} c
0.5mg E. and 15mg P, 1.0mg E: and 20mg P, 1.0mg B; and 30mg Py
Basal Int Final D Basal Int Final P Baéal Int Final P
n=328 n=37 n=34 Value n=29% n=25 n=24 Value n=36 n=29% n=2§ Value
% % % % % % % % %
Vaginal 5¢.0 24.3 17.6 p<0.05 58.6 12.90 8.3 p<t.05 36.1 31.0 23.1 p=0.05
Dryness
Vulvar and 4z2.1 24.3 14.7 p<0.05 37.% 16.0 4.2 p<0.05 30.6 13.8 15.4 p<0.05
vaginal
irritation
and
pruritus
Dysuria 28.8% 2.7 2.9 p<0.05 10.3 4.0 0.0 p<0.05 19,4 10.3 0.0 p<0.05
Dyspareunia | 18.4 5.4 2.9 p>0.05 | 17.2 4.0 0.0 p<0.05 | 8.3 0.0 3.8 p=0.05
Post-coital 2.6 2.7 0.0 p>0.05 6.9 G.0 q.0 p>0.05 5.6 0.0 0.0 p>0.05
Bleeding




Spotting n 8 11 11 7 11 9 9 average days 3.6 4.4 3.4 4.3 3.1 3.1 2.6
(mn-max) (2.0-8.0) (2.0- 13.0) (2.0- 5.0) (2.0- 12.0) (2.0- 6.0) (2.0-
5.0) (1.0- 4.0) Bleeding n 8 11 9 8 10 9 11 average days 3.0 3.5 2.9 3.3
2.9 3.0 3.8 (mn-max) (1.0-5.0)

WO 2011/074931 24 PCT/MX2010/000154

Basal: -lmonth, int: 3months, final: 6 months. Cochran’s Test
(p<0.05) .
Quality of Life
The evaluation of the quality of life was made through
5 the Utian Scale. Regults are presented in Table 5.

Table 5. Evaluation of Quality of Life (Utian Scale)

Domain Average Treatments
Referen {A) {B} [{e)]
e 0.5mg E; and 15mg Py 1.0mg E; and 20mg P, 1.0mg E, and 30mg P,
Value Basal Int Final § p Basal | Int Final | p Basa int Fina | p
1 1
Occupation 25 26.1 30.7 29.7 0.00 28.0 29.5 29.8 0.48 22.6 27.7 28.5 0.0¢0
al (8.0} {5.5) (7.0) 1 (8.0} (6.1) {5.86) 1 {9.86 (6.0 {5.86 3
Mean } ) i
(sD)
Health 21 21.3 22.9 23.1 0.67 22.0 23.3 22,7 0.47 21.8 22.0 21.86 Q.67
Mean {5.4) (4.4) (4.0) 1 {5.1) {(4.8) {4.2) 1 (6.1 {4.3 {3.1 4
(SD) } ) )
Emoticnal 20 18.2 17.6 17.0 0.03 | 19.3 . 18.6 17.1 0.00 ; 20.2 18.2 18.2 0.180
Mean (£.7) (3.7) (3.3) 1 (4.3) (3.7) {£.1} 4 (5.2 (4.2 {4.3 4
(8D) ) ) )
Sexual 8 9.6 10.7 10.4 0.43 9.4 19.2 10.5 0.33 9.1 10.5 10.4 G.1%
Mean (3.5} (2.4) {2.3) 4 (3.6} (3.1) (2.7} 0 (2.9 {2.1 (2.6 E}
(8D) ) ) )
Total Mean 74 75.0 81.8 B0.0 9.17 78.6 81.6 80.1 0.86 73.7 78.3 78.6 0.07
{SD} (16.8 (10.3 (1.9 5 (1z.2 {10.5 (11.1 7 {17. (5.9 (10. ]
) H ) ) ) ) 7} ) 1}

Basal (-1 month), intermediate (3¢ month) and final (6°

month}; Friedman Test (p<0.05)



(2.0- 7.0) (21.0- 5.0) (2.0- 4.0) (21.0- 4.0) (2.0- 7.0) (2.0- 9.0

Treat nent C n=21 Spotting a 7 10 11 9 9 10 10 average days 4.9 4.5
4.2 5.6 5.2 5.3 4.0 (mn-mx) (3.0-6.0) (1.0- 14.0) (1.0- 9.0) (1.0-
14.0) (1.0- 9.0) (21.0- 21.0) (1.0-

WO 2011/074931 25 PCT/MX2010/000154

The Quality of Life (Utian Scale) of the participants
showed a significant increase (p<0.05)in the occupational
(Ereatments A and C) and emoticnal (treatments A and B)
domains, health and sexual domains did not show a significant

5 improvement (p>0.05).

Security

In a monitoring study at 6 months carried out in 103
peri and post-menopausal women (with intact uterus) which
were treated every 30 + 3 days with an IM injection of an

10 aqueous suspension of microspheres of Estradiol/Progesterone,
endometrial security was evaluated wusing the following
parameters: endometrial thickness identified through
endovaginal ultrasocund and endometrial biopsy.

Result of ultrasound studies.

15 Basal endometrial thickness in the peri-menopausal group
was 5.4mm and the final value 4.%9mm. In the post-menopausal
group, basal endometrial thickness was 3.4mm and the final
value 3.0mm.

Endometrial Biopsy Result

20 A total of 55 endometrial biopgsies were carried out, in
which, after 6 months of continuous treatment, no

histological report of endometrial hyperplasia was found.



11.0) Bleeding n 7 8 8 7 10 7 8 average 3.4 3.8 3.9 3.9 3.7 2.6 2.9 W
2011/ 07493128PCT/ MX2010/ 000154 days (mn-max) (1.0-5.0) (2.0-

7.0) (3.0- 7.0) (2.0- 7.0) (1.0- 6.0) (1.0- 4.0) (21.0- 7.0 O the
45 post - nenopausal wonen, the group which presented the biggest proportion
of spotti ngy) aRdigidonpi sodes were thoseyd hat recei vecpdPRptzgaloae4 of 1
nmg of Estradi ol/30ng of Progesterone (6 out of every 15 wonen) with 5
duration of 15 days. Tabl e 8. Average spotting/bl eeding days in each
eval uation per type of treatnent in post-nenopausal wonen. Vari abl es

Anal ysi s Eval uatTadrie moptrklents the results of this evaluation.

Table 6. Incidence of endometrial hyperplasia after 6

months ¢f treatment. ITT Population.

Characteristics (&) (B} {C)
0.5 mg E2/15 mg P4 1.0mg E2/20 mg P4 1.0mg E2/30 mg P4

n=38 n=29 n=3¢

No. of wvolunteers with | 22 15 18
evaluable biopsies at €

months

No. (%) of volunteexs | 0.0 0.0 g.o
with  hyperplasia at &

months .

Effect on uterine bleeding or spotting pattern.

5 The effects of the injectable suspension of microspheres
of Estradiol/Progesterone on the uﬁerine bleeding or
spotting, were registered for 6 comnsecutive months in the
patient’s journal and reported in the programmed visits.
Results are shown in Tables 7 and 8. |

10 In 58 peri-menopausal women, the duration of the
spotting/bleeding days of their basal pattern, was maintain
without changes throughout the six treatment cycles with the
three doses.

Table 7. Average  gpotting/bleeding days in each

15 evaluation per type of treatment in peri-menopausal women.



Basal and begi nning of treatnent 1s'

Spottingn 11 1

(1.0)

2"

3rd 4th 5"
average days 2.0 1.0 2.0

3.0

Treat nent A n=16

(mn-max) (2.0)

(2.0 (3.0) Bleeding n 1
WO 2011/074931 27 PCT/MX2010/000154
Variables Analysis Evaluation {month}
Basal  and | 1° 27 37 4™ 558 &
beginning
of
treatment
Treatment A
n=22
Spotting n 9 il 11 10 10 5 8
average 3.0 3.2 5.1 3.3 2.5 2.7 2.1
days
{min-max} (1.0-6.0) (2.0- (2.0~ {1.0- {L.0- (i1.0- (L.0-
5.0) 18.0} 8.0} 4.0} 4.0} 4.0)
Bleeding n 8 13 12 12 10 [ -4
average 3.4 4.1 3.9 4.0 3.8 3.2 4.0
days
(min-max} (1.6-5.0) {1.0- (1.0~ (2.0~ (3.0- (1.0~ (3.0-
g8.0) 10.0} 7.0) 7.0} 5.0} 7.0
Treatment B
n=15
Spotting n 8 11 il 7 11 9 3
average 3.6 4.4 3.4 4.3 3.1 3.1 2.6
days
(min-max}) (2.0-8.0) {2.0- (2.0- {2.0- (2.0~ {2.0- (1.0-
13.0) 5.0) 12.0}) 6.0} 5.0) 4.0}
Bleeding n 8 11 9 8 10 @ 11
average 3.0 3.5 2.8 3.3 2.9 3.0 3.8
days
(min-max) (1.0-5.0) (1.0- (1.0~ (2.0~ (1.0- (1.0~ {1.0-
7.0) 5.0) 4.0) 4.0) 7.0) 9.0)
Treatment C
n=21
Spotting n 7 10 il 9 9 10 10
average 4.9 4.5 4.2 5.6 5.2 5.3 4.0
days
{min-max} (3.0-6.0) (1.6- {1.0- {(1.0- {1.0- (1.0- {L.0-
14.0) 9.0) 14.0) 9.0} 21.0) 11.8)
Bleeding n ¥i 8 8 7 10 7 8
average 3.4 2.8 3.9 2.9 3.7 2.6 2.9




aver age days
Spotting n
(3.0) (

(5.0)

4.0 1.0 (nin-max) (4.0) (1.0) TreatnentB n=14
323 average days 5.0 .0 2.3 3.52.35.0 (mn-max)
1.0- (1.0- (1.0-

WO 2011/074931 PCT/MX2010/000154
days
(min-max) (1.0-5.0) {2.0- {3.0- (z.0- (1.0~ {r.0- (1.0~
7.0) 7.0) 7.0} 6.0} 4.0} 7.0}

Of the 45 post-menopausal women, the group which

presented  the biggest proportion of spotting/blieeding

episodes were those that received the treatment of 1 mg of

Estradiol/20mg

duration of 15

Table 8.

evaluation per

of Progesterone

days.

Average

gpotting/bleeding

(6 out of every 15 women) with

days

in

each

type of treatment in post-menopausal women.

Variables Analysis Evaluation {(mcnth)
Basal ang [ 1°° 2™ 39 4% 5T [
beginning
of
treatment
Treatment A
n=16
Spotting n 1 1 - 1 - - 1
average 2.0 1.0 - 2.0 - - 3.0
days
(min-max) (2.0} (1.0} - (2.0} - - (3.0}
Bleeding n - - - 1 - - 1
average - - - 4.9 - - 1.0
days
{min-maxx} - - - (4.0} - - (1.0)
Treatment B
n=14
Spotting n 1 - 1 3 2 3 i
average 5.0 - 3.0 2.3 3.5 2.3 5.0
days
{min-max} {5.0) - (3.0) {1.0- {1.0- {1.0- {5.0)




(5.0) WD 2011/ 07493129PCT/ MX2010/ 000154 5.0) 6.0) 4.0) Bl eeding

11 1 aver age days 4.0 1.0 2.0 (m n- max) (4.0) (1.0) (2.0
Tr eat ment C n=15 Spot ting 2 3
WO 2011/074931 29 PCT/MX2010/000154
5.0} 6.0) 4.0)

Bleeding n - - 1 1 - 1 -
average - - 4.0 1.0 - 2.0 -
days
{(min-max) - - {4.0) (1.0) - (2.0} -

Treatment C

n=15

Spotting n - 2 3 6 4 5 3
average - 2.5 2.0 4.8 3.0 3.6 3.2
days
(min-max) - (2.0~ (1.0~ (3.0~ (2.0~ (2.0~ {1.0-

3.0) 3.0) 6.0) 4.0) 5.0) 9.0}

Bleeding n - - 2 2 2 2 [3
average ~ - 3.5 1.0 3.0 3.0 2.2
days
{min-max) - - (2.0- (1.0) (2.0- (3.0} (1.0-

5.0) 4.0} 4.0)

10

Local and Systemic Security

The three treatments showed successful local and
gsystemic tolerability after the administration of 545 menthly
injections. Adverse events observed with wvery common
frequency (> 10%) and common (> 10%, <10%) are presented in
Table 2.

Local tolerability, the pain in the injection site was
the event clagsified as wvery common and inflammation in the
injection site was observed as a common event in the three
evaluated treatments.

In relation to the adverse systemic events, headache

foliowed by mastalgia were the events observed as very




6 456 average days 2.5 2.0 4.8 3.0 3.6 3.2 (mn-max) (2.0- 3.0)

(1.0- 3.0) (3.0- 6.0) (2.0- 4.0) (2.0- 5.0) (1.0- 9.0) Bleeding 22 2

6 average days 3.51.0 3.0 3.0 2.2 (mn-mx) (2.0- 5.0) (1.0) (2.0-
WO 2011/074931 30 PCT/MX2010/000154

common; irritability, sickness, anxiety and blurry vision

were observed as common events throughout the study.

10

15

20



4.0) (3.0) (1.0- 4.0) Local and System c Security The three
treatnents showed successful |ocal and systemc tolerability after the

adm ni stration of 545 nonthly injections. Adverse events observed with
very common 5 frequency (> 109% and common (> 10% <10% are presented in
Tabl e 9. wo 200¢@a0t 0l erability, the pgn in the injgeihpldoiRoyes the
event classified as very common and inflammtion in the injection site was
observed as a common event in the three 10 evaluated treatnents. In
relation to the adverse system c events, headache followed by nastal gi a
were the events Teisler ved asideer v fHAB2611MATAI3L30PCTEMEROA 0/ &0 15dcmanion;
irritability, sickness, anxiety and blurry vision were observed as common
event s throtthest fideisfrudy. 5 10 15 20 WO

2011/ 07493131PCT/ MX2010/ 000154 Table 9 Side effects with very common

and common| gkassidseatl | giavAid ect ed Sy$renchvent-S1oveTy Cormmmn:(1= ch0¥g%)
Common> 1%to <10% ~ An=38 B n=29 Cn=38-A-n-38 13.nred n=36 Genera
Cr anps v Headache | VI V Car dilovascpul ar " Ral pit ati ons
General Cramps -- -- - v —-- -
Headache s v v — — -
Cardiovascular Palpitations —_— — - — o -
Peripheral j— — — e - v
vascular
insufficiency
Tachycardia — -— — — & —
Digestive Hypogastric Colic — — - v e -
Anorexia — — — — v —_
Increased appetite —_ —— - — o —_—
Nausea — — - - - v
Nutriticnal Dyslipidemia - — e v —— v
Metakolic Hyperlipidemia — — ___ — — v
Skeletal-Muscle Arthralgia — — — v i o
Myalgia — e — v — o«
Bone pain _— _— — e — o
Nervous Depression - e — 74 —_ —
Aggressiveness _— — — _ — o
Anguish — —_— — e — o
Anxiety - — —_— — — o
Nocturnal FPhobkia - - — — —_ v
Insomnia - - —— v - v
Irritability - — — "4 v v
Sickness e — -— v 1% ['4
Nervousness - - — [ d 4




- V. Peripheral vascular insufficiency -- V Tachycardia -- -

Di gestive Hypogastric Colic \% Anorexia - - V Increased appetite
Nausea V Nutritional Metabolic
WO 2011/074931 32 PCT/MX2010/000154
Dermatclogical (in | Burning - — — — e o
the site of Tncrease — __ - v v -
application) Sein " " ” — - —
Ecchymosis - _— —_ —_ _ o
Induration - — — — . o
Edema = - _ v — -
Erythema - — —— —— vz —
Sense Qrgans Blurry Vision - -— - v v v
Visual Alteratiocns — — — — — v
Genitourinary Increase of — - —_— v v -
endometrial
thickness
Increase of — — — — - s,
menstrizal bleeding
Menstrual Colic -— — - e o —
Fibrocystic e —— - ¥ — —
changes of breasts
Cystic decay —_— — —_— — 74 —_
Pelvic - - v — v — v
Inflamation
Mastalgia 194 - v — o —
Water retention —— — —_ v o —




Dysl i pi dem a V V Hyperlipidema -- V Skeletal -Miscle Arthral gia
V V Malgia V V Bone pain - 'V Nervous Depression vV --
Aggr essi veness --

WO 2011/074931 33 PCT/MX2010/000154

EFFECTIVENESS AND SECURITY SUMMARY

Effectiveness

Regults show that the three treatments were effective to
reduce climacteric symptoms in an approximate period of 1

5 month, said réduction wag maintained with a descending

tendency until the end of the study.

The reduction of wvasomotor symptoms at the end of the
gixth moth of treatment was:

84% with the dose of 0.5 mg of E2/15 mg of P4

10 89

e

with the dose of 1mg of E2/20 mg of P4

93

o8

with the dose of 1mg of E2/30 mg of P4
The treatment with 1 mg of E2/20 mg of P4 maintained a
better Effectiveness and security equilibrium in comparison
with the other two treatments.

15 Vulvovaginal symptoms showed tendency to decrease with
the 3 treatments, with significant statistical difference in
the treatment with 1lmg of E2/20mg of P4.

The Quality of Life (measured in UTLAN scale) of women
participating in the study has a significant improvement

20 (p<G.05) in the og¢cupational (treatments A and C} and
emotional (treatments A and B) domains and 1n the domain of

health and sex there was no significant improvement (p>0.05).



V  Angui sh

Vv

V Anxiety V  Nocturnal Phobia V I nsomi a

Irritability - Vv V Sickness V V V Nervousness

10

15
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WO 2011/074931 34 PCT/MX2010/000154

Security

It was evaluated through the recording of
gpotting/bleeding patterns and the adverse effects reflected
in tolerability; leccal, systemic and to change of endometrial
conditions.

Peri-mencpausal women preserved a normal menstrual
pattern with the three treatments. The frequency of the
spotting/bleeding episodes decreased in the group of post-
menopausal women that received the treatment with a dose of
0.5mg of E2/15mg of P4 and 1.0mg of E2/20 mg of P4 in
comparison with the dose of 1.0 mg of E2/30 mg of P4.

The 3 treatments has acceptable local and systemic
tolerability evaluated in a total of 545 intramuscular
administrations.

In the tolerability evaluation, the most common symptom
was paln in the site of application, in the treatment of
1.0mg of E2/30 mg of P4 in 6.29%, treatment 1.0mg of EZ+20mg
of P4 in 5.26% and in treatment 0.5mg of E2/15mg of P4 in
4.1%, but in no case was it a reason for abandonment .

Systemic adverse events with definite relation , 8§ out

X

of 317 total, represented 2.5 % ©of the total of the recorded
events. In the first place of frequency were registered:

Myalgia (3 of 317= 0.95%) in reference to the abdomen/pelvic

V



V i WD 2011/ 07493132PCT/ MX2010/ 000154 Der matol ogical (in the site of
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group and in second place mastalgia (2 of 317=0.63%), as the
most  frequent events with relation to Estradiol and
Progesterone.

The events that caused abandonment of the study were
headache/visual disorders (4/103 volunteers) and one case of
probable exacerbation of venous insufficiency.

No compromise of endometrial health was observed with
the use of treatments in the analyzed sample. Endometrial
security evaluation was carried out through ultrasound in a
sub-sample of volunteers through endometrial bicpsy. The
result of the ultrasound showed that the average endometrial
thickness was inferior to 5mm both in peri-menopausal and
post-menopausal women and endometrial biopsies reported no
appearing of hyperplasia.

No hyperplasia observed after six months of continuous

administration of the three treatments.
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CLAIMS
i. A parenteral pharmaceutical formulation in
suspension, of sustained release, containing suspended

estradiol and progestercne particles for hormomnal replacement
5 1n female mammals in low and ultra-low dose, in the form of
an injectable suspension formed by estradiol particles,

progesterone particles, a surfactant agent, an isosmotic

agent, a viscous increasing agent and one or more
preservatives.
10 2. A parenteral pharmaceutical formulation in accordance

with c¢laim 1, in which estradicl particles are of a size
between 1 and 100 micrometers.
3. A parenteral pharmaceutical formulation in accordance
with c¢laim i, 4in which progesterone‘particles have a gize
15 ©between 1 and 100 micrometers.
4. A parenteral pharmaceutical formulation in accordance
with claim 1, in which the obtained product is a suspension.
5. A parenteral pharmaceutical formulation in accordance
with claims 1 to 4, in which the product is applied in a

20 parenteral pharmaceutical form.



Cystic decay - - V Pelvic Inflammation V- V V MstalgiaV V V-
Water retention - - VV  W2011/07493133PCT/ NDC2010/ 000154 EFFECTI VENESS
AND SECURI TY SUMMARY Ef f ectiveness Results show that the three
treatments were effective to reduce clinacteric synptons in an approxi mte
period of 1wk ponidv4osai d reducti on was ggintai ned wtpeq Dfd Ney
tendency until the end of the study. The reduction of vasonotor
synptonms at the end of the sixth noth of treatnment was: 84% w th the dose
of 0.5 nmg of E2/15 ng of P4 1089% w th the dose of I ng of E2/20 ng of P4
93% wi th the dos®. of pamprofersdl IthanmpaafedP4cal forhheattieat IBNEcubidadcay
of E2/20 ng of P4 maintained a better Effectiveness and security

equi | i bri unwithcobpati 5pnimi tvhithetdtheartnwoetstapABAhScelEMH VONGE: NAL
synpt ons showed tendency to decrease with the 3 treatnments, with
significantistasdnsddcalr difference in the treatnment with | ng of E2/20ng of

P4. The Quality of Life (neasured in UTLAN scale) of wonen
participating inthe sdugyhas %’Jl’ﬁirgﬁ'cfeb%@@ﬁl' %&aﬁ@a@%#@n(&é&%ané%
t he occupational (treatnments A and and enotional (treatnents

pr overont " { 50- B8 ”@{»812182“{?8%5%%%4%%?%%%%o?%%%ﬁ% L T o
Itmasevaluag&ggﬁgé%§gnyerecordlngof spotting/ bl eedi ng patterns and the

adverse effects reflected in tolerability; local, systemc and to change

f en rial ndi_tion
of endormet a %chkdigréﬂééral pharmaceutical formulation in accordance

with claim 5, in which the parenteral pharmaceutical form is
intradermal,

10 9. A parenteral pharmaceutical formulation in accordance
with claim 1, in which the surfactant agents are selected
from the group that consists of: polysorbate 20 polysorbate
80, dioctyl sodium sulfosuccinate and polyoxyethylene resin
oil.

15 10. A parenteral pharmaceutical formulation in
accordance with claim 1, in which the isosmotic agents are
selected from the group that consists of: sodium chloride,
lactose, trehalosge, mannitol, glycerin and sucrose.

11. A parenteral pharmaceutical formulation in

20 accordance with claim 1, in which preservatives are chosen
from the group that consists of: Methylparaben,
Propylparaben, Phenol, Thiomersal, m-Cresol, chlorobutanol,

benzalkonium chloride, Benzyl alcochol and 2- Phenoxyethanol.



Peri - menopausal wonen preserved a normal menstrual pattern with the three
treatnents. The frequency of the spotting/bleeding episodes decreased in
the group of postnenopausal wonen that received the treatnment with a dose
of 10 0.5mg of E2/15nmg of P4 and 1.0ng of E2/20 ng of P4 in conparison
with the dowye zu110749931g of E2/30 ng of P3R The PAT/RBO0ROS0TTS
acceptabl e local and systemc tolerability evaluated in a total of 545

i ntranmuscul ar adm nistrations. 15In the tolerability evaluation, the nost
comon synptomwas pain in the site of application, in the treatnent of
1.0mg of E2/30 ng of P4 in 6.29% treatnent 1.0ng of E2+20ng of P4 in
5.26% and in treatnent 0.5ng of E2/15ng of P4 in 4.1% but in no case was
it a reason for I@bandénnemrrc2@elpdt enpbagdeeeselievkbnt stoumbldefomi t eln
relation , 8 out of 317 total, represented 2.5 % of the total of the
recorded ewenisddmvet heith r slaphade ofnf wbBduoenthewarisaegitst eimcreddialgi a
(3 of 317= 0.95% in reference to the abdonen/pelvic

W02011/ 074%34A35P6H4 846201040001 5hgr oppodhd thaSecebndspbace rEst al @aiym of
317=0.63%, as the nost frequent events with relation to Estradi ol and
Progest 8r on&rboxymethyline eventgithat caupedyabepdenaent @fyddie st urhyo were
5 headache/vi sual disorders (4/103 volunteers) and one case of probable
exacer bat i Qi 1Qfet¥gAQMS @Q?%gﬁlgbgqc¥olyethylggkg@ﬁgggyngg%dﬂ= endonet ri al
heal th was ‘observéd wth the use of "treatnents in the anal yzed sanpl e.
Endonetrial secyrity eval uaf] arrj gh a4 : [ 10
sub- sanpl e of vgﬁdnteer%'tﬁ%%ﬁg%wgﬁaone%%?ngg%%%gégyThg%Fg%gﬁgggg tﬁgp
ul trasound showed [ hat, the averaos, endamebt il (hli glness vas Lafenian do
5nm bot h i N pen-nenopausa andlpos%inenopausal womsr and endo riaf

bi opsi es reported no appearing .of hyperplasia. 15No hyperpl asi a observed
after six ﬁ%ﬁ?h§beeE§%FPn&oﬁgda mnistration of the three treatnments. 20
W2011/,07493136PCT/ MX2010/ 000154 CLAIMS 1. A , _ i

par ent dlal phar ndéeut i &al f HFRAACTEM n SHEPBASFBRICRF suSPETHER Y8t easd
cont ai ni ng suspended estradi ol and progesterone particles for hornonal

r epl acenentdEqueaEead thataild iln FowWWaAGRUFPE adPBtv HDsRSTYSRER He ForhA of
an injectabl e suspension formed by estradi ol particles, progesterone
particles, & 5 ach gnteabiml amd i Sostnd | of agerdestErnons ofrr i whieasiag
agent and one or nore preservatives. 102. A parenteral pharnmaceuti cal
formul ati odasge.accordance with claim1, in which estradiol particles are
of a size between 1 and 100 m croneters. 3. A parenteral
pharmaceut i cal fieLnul & | oparenaeceldanphawnbhect Atarl 1, formwdlathion in
progesterone particles have a size 15 between 1 and 100 m croneters.

4. A pasentgi@iryhaemacait | eahifonnul-dkbirapteni 8680bdanteeWtthi i Mdse i n
whi ch the obtained product is a suspension. S. A parentera

phar maceut iical L QFsal abi ofgl BraccAdance Wrid € angs ok tr-dhedtréitiechcd he
product is applied in a 20 parenteral pharmaceutical form

020111 0749313 1RCHME20104009154a 20mg B ArPReSMLLAL . phar naceuti cal
formul ation in accordance with claln1g, in which the parentera

phal tl aceutical formis intranuscul ar. 7. A parentera
pharmaceutical fornulation in accordance 5 with claim5, in which the
parenteral pharmaceutical formis subcutaneous. 8. A parentera
pharmaceutical fornulation in accordance with claimb5, in which the
parenteral pharmaceutical formis intradermal. 109. A parenteral
phamaceutical fornulation in accordance with claim1, in which the
surfactant agents are selected fromthe group that consists of:

pol ysorbate 20 pol ysorbate 80, dioctyl sodium sul fosucci nate and

pol yoxyet hyl ene resin oil. 1510. A parenteral pharmaceutical formul ati onin
accordance with claim11, in which the isosnotic agents are selected from
the group that consists of: sodiumchloride, |actose, trehal ose, mannitol,
gl ycerin and sucrose. 11. A parenteral pharmaceutical formulation in 20
accordance with claim1, in which preservatives are chosen fromthe group
that consists of: Methyl paraben, Propyl paraben, Phenol, Thi onersal,

m Cresol, chl orobut anol, benzal koni um chl ori de, Benzyl al cohol and

2- Phenoxyet hanol .  W2011/ 07493138PCT/ MX2010/ 000154 12. A
parenteral pharmaceutical formulation in accordance with claim11, in which
the viscosity increasing are chosen fromthe group that consists of:

Sodi um 5 Car boxynet hyl Cel | ul ose, pol yet hyl enegl ycol 300, pol yet hyl ene gl ycol
400, polyethyl ene glycol 3350. 13. A parenteral pharmaceuti cal
formul ation in accordance with claim112, in which the pH of the injectable
formis between 4 and 7. 1014. A parenteral pharmaceutical fornmulation in



