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HUT FLASHES AND GYNAECOVASTI A Background of the Invention I\/bnq,eq.}{ss /Oéﬁg\man
frequently e%?‘)/’é#@e a variety of synptons which have 5 10 been attri buted
to estrogen deprivation due to ovarian failure. Cccurring in up to 85% of
menopausal wonen. the nost common and most “characteristic synpt om of
menopause i s an epi sodi c di sturbance consisting of sudden flashing and
perspiration, MEFHQREUSHHORIREATING HOTRERASHES oD 6rYINAEGOMANd Aar e

al so the nost frequent side effect associated with the anti estrogen drug
Tanoxi fen used in the treatnment of breast cancer. Nonhornonal rel ated
.causes of h | S I even though they are not very common. One
exanple is ?B&is‘r ARG (Th B fEhid evel of al cohol dehydrogenase. People with
such deficiency rushdpaugabvoinen lfegbiyntpr experi¢raefa wasibiyng syinptonad wbichhavent ake.

O her rare causes _of hot flashes include carcinojd syndrone or <
pheochr orfoc Peshetirimted g sghiogratdeprixatusdug ta oygHan @EHsso HopUR g &g () §5% of

estrogen replacenment 1~ o~ r l.Ly r.an. , i n
Cot ogen 1 el ASRIR el e b Y Ak RDBE LR o Ghc
estrogen i s jsgtdditodid@kubiRmeataizeieie o fof suddeEIaskihg Bnd pérbFindiohyrefeRaitd hy e
cancers (e.g. breast cancer). O her options have been studied for the

treat nent ofthdtiot flaghs h¥asonaal hediflaghestoes dbaithe mosp frgqueait side effed aagpoiatast s,

and bet abl oclggrlg. wi.th varying.de r.gee of ,success. Prog stins, Iilf\Je

Megl esrrol  JYE ?é“‘é\ﬁﬁrofgﬁ@éif‘@xgﬁf?%ﬁ Dt B5eGR I ISAIm U & PERSGANES Nluce hot
flashes { Zarbshatsdftdd st O0F W6t FaSRREEHI 4B ¥verPHbudiBie) R0 QEM Bt s of
progestin therapy have not been studied. It is possible that side effects

| i ke thr ombésrtzahmpleds s deficescy adewdevehef gloha) aehydrbgqmiast. templpesith ard deat h

due to cardiogascular diseasg make the _use of .this treatnent, unattractive.
Central nor d8HFiER PR DRRATIGRIALY Prongdp flushipe pathgicphobintake o (her gare ganses
initiation f LNhiLhit the rel ease of
nor epineph??%@'zﬁ&%ggpggeg%§§6§g§@8¥6 a }?Sygﬁgohﬁphglashes. CLONI DI NETM
(adm ni stered transdegivhadl Jashésente andt édnembilgqieatedbyvantdogaveplatement hot

fl ashes due to Tanoxifen, but the results for orally adm nistered clonidine
vari ed. 'Si déhesamyderadlyagansdermadly. of Yia ap p@plEnbnsamhwomes sanmehtolgateiepeodsded

dr owsi ness, i patiQn;...o t t | r, .headache.
nausea. fatﬁ%%%%%gn zﬁggFgaéiggﬁéEV%%@“%@?Hg:gop%“%gg%gﬁgﬁkﬁpgﬂdecrease hot
fl ashes by hormdN2II9 W HBaEancer? de. £ XBead08hcS0r QOthdvwhtiohs has bagsaediad fid Wit h

fatigue, weakness, dizziness. and nausea. M xed reports exist for the use
of Napr oaen thsefeatipen Ok bpsilasheRinabpdinEstoroids: glpRpcdicosiRin copitire shBia- a i s
the devel op f . ' the.mal.e. . There, my b

physi ol ogi cgf&%%rgbg%&%agré?%%}g%?} %U%%é;s 'hg1 063?%’{%?!‘?%’#%@%{’ m{ ﬁ%‘r"g?lmfi ver and
renal f a0l ungedrbgprapeabrirndbiadvebees shdvasioSedeitot fIN¥hat RVEI-84 beaets. mloogy
the ultimate cause of gynaecomastia is an increase in the estrogen :

t est ost er on&espeatively, m& toaig-teom eHetts ohprogestinaberapy havesnos bessratushedrdt lod  of

treatment, althqugh, a,rather..costly.one. .Recently. |iposuction has, al so
been used agoifﬂﬂ'%gﬁbﬂd%F%f?$%3§%§1ﬁ?%bﬁ?e%°l‘r‘féﬁ%@‘?rg‘ﬁgﬁ@ge‘?’?‘g fodn (ipid
conpl etely @H&ﬂgeﬁ.raH@d@éﬂi‘@ﬁ@W@&?&ib%scbﬁ?l@idé&e'rﬁak"e@!’i@_)ﬂs%%fftlﬁts ukatdegr than

breast tissue. 10 Anti-estrogens have also been tried. Tunoxifen and
DANAZOLTM haugibegsr. shown to reduce gynaecomastia in approxi mately 70% of

o oyt it st i =
f ul L i i : |,
UNSUCCESST Ulfaghe d‘f"ﬁér&%é%%%%xgt% %i%ﬁ_ﬁ%%@‘f%&é% of P Elih &t Re HELONLY Geeﬁ“sﬁag dg

Am J. Dis. Chi ccordingly, treatnent net

are needed ft@amelidrate hbosflsdhks.eCLOWNIDINETHahdhimahes tansdgpnapoeedhiséd the Whi ch
arc effective and will not result in adverse side-effects. Summary of the
| nventi on THiEqu§nsy end peysripr @hvhod dlashesdge tq Vemexidem hutihe results foslerablyt i ng hot

fl ashes or

administered clonidine varied. Side effects associated with the clonidine treatment
30 included drowsiness, constipation. orthostatic hypotension, dry mouth, headache.

nausea. fatigue. and decreased libido. Methy/dopa was shown to decrease hot flashes by

T
T e
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.20 gynaeconastia in subjects suffering fromthese disorders. hn

the treatnment nethods of the invention involve adm nistering ?&@%ZQUZ
ant agoni st t ¥%P%88HBect suffering from or at risk for suffering from  hot
fl ashes or gynaecomastia such that the hot flashes or gynaeconastia are
inhibited in the subject. Thus, one aspect of the invention features a

met hod of inhibiting hot flashes in a 25 subject by adm nistering an LHRH
ant agoni st t30%. /et 8 whjsestocsumhwith &ttighetwdakagshedzziness aiki ngusead Nled peports

subj ect. In another enbodiment, the invent]j e \Y2 ; a f-tyeating
a subj ect fd’lx‘shgﬁr thy &?tfgéwqpﬁo’i%ibéﬁﬁﬁogﬁbﬁ' yﬁe}ﬁpﬁﬁ@g@&d@ﬁé&w}?@# hot
flashes is first - r Eﬁﬂé . §RHN Ni S

adm nistered to tcﬁglagﬁirﬁ%él%?%&%ﬁg?ﬂ t txﬁgpg}ﬁg%ﬁf gs?élgtrela?fggdﬂ ?[g'r Tﬁ%%

fl ashes. Thenguhy £elysidlogieddpeerty! fahgivnt phtholduital Brufs,ashes. iheen ahé ranal

subject currently suffering fromhat flashes or a subject that is at rjsk
for suffeérirfglire.drarmenaliimbalaness) pasisln iesWharyarthe prtiolayr ¢ WimaEicasitof t he

i i WO 99155358 . 2 in Q C.T 200 /0 i d
mthod of ¢ ESTRTREAR & gmineect h e SrlpBR e el froie iy SR LGNSR B, o
net hod, a sgkia%étom neeehnthod Frf%ﬂ{ow&rcfnﬁfenﬂ'@ﬁﬂ&?h&ﬁraﬂﬁﬂr@&ﬁg dmet Hek@sihes is

selected and an LI T antagoni st is administered to the subject such’that
t he subj ect lipssuctienthesialsobeaneusop auis exctholdatf gdatment.f This mesthodThewevdsj dost i n
need of treatnment for nmenopause-rel ated hot fl amshes‘gggn e g subj ect
current |y s@of GATRIGELY SHF AURERBASSUTFLRapEALT L FPIOYER L rper R R RE (s 1 sk
for suffeyi f r d : I choht ) nt
for menoaue S R e o N R T i s s e
to treat hotreducaghescomasiiaiasppioximaey d0besf diidde dged men (Ragldridntsal. such as
hot flashes that are the result of prostate cancer treatpnent, tanoxifen

acetate tredfabRlismg|198ha5: denydlongeRiskalanrBey Colinureol 990 af% 8P 4

syndr one/ ph r L i ifhs to a
method of 1 ROVETHEN b e urASRER hd LAEaLOUBI O BRSO
antagoni st teffetth €PI5UMjFOL ersd)CAmML Nadis gYHiRECI98BSEI7a1080-2phi bited in the

subj ect. In another enbodinent. the invention provides a nethod of treating
a subj eck® for gyHwsesiealy. treaimenimeathods asunsieded 1or pavirsysyffering from Balt ment  f or
gynaecomastip s first selected.for treatnment. . t RH..ant ni st
2 i ot e b e el Fhichae tHERVTRR wibforc P AR ERL yap s s
gynaeconastia. The subject in need of treatnent for gynaeconastia can be a
subject currently suffering fromgynaecomastia or a subject that is at risk
for sufferirfgrimary efithedoventioni a. In a preferred enbodi ment, gynaeconasti a
in the subject is.the result af a hornonal bhal ance,. 20 Any . LHRH ant agoni st
that effectivel ysﬁhh%ﬁnﬁf?téor‘tmgv'gﬁs[?%C{IY/G' @?at?ﬁlgtsﬁ(ﬁ ’!let}r@cﬁb%tﬂ(%?heégﬁ be used
in the nat hodfadbmbiieh infViBfREk QBfferiNBNA thest BisBrdedy. tihGehhl, YaeRFRiRéd €d
enbodi ment, the LHRH antagoni st has the structure: Ac-D-Nal 1 4-d -D- Phe',
‘D- Pal 3, N- Menetlyods,of BheAiméntionyisyalir ddninidteting ahd-HRRn{agehist toedsubjecher ei n as
PPl -149). In &not hfer pr ef e]ré;;gd enbadi nent . of tne i nvention, .the subject is
a manmal, e SPUCTESTANSPr Hr _?ras&?_ @ﬂag QMaROt Ha30GRr BYRBE0BIASH hp e
embodi ment., HoNfadnebht ABARRIER kBB Nnshebafled0 the subject by a
parenteral route, preterably by i1njection, nost preferably by intranuscul ar
or subcut aneous/ Thutadaspet of theéntenton fehuresstd inkthad of imhibipnghetrfiasbes in a

enbodi ment t he LHRH ant agoni st is adm nistered to 30 E_‘he ?,Ub}]eﬁt in a
phar macetr i SHPIESt byadepnisistiag mp LA angaonistie thersapieatelshitay npt lashes are

inhibited in the subject. In another embodiment, the invention provides a method of

treating a subject for hot flashes in which a subject in need of treatment for hot flashes is

first selected for treatment and then an LHRH antagonist is administered to the subject

such that the subject is treated for hot flashes. The subject in need of treatment for hot
30 flashes can be a subject currently suffering from hot flashes or a subject that is at risk for

suffering from hot flashes. In an especially preferred embodiment, the invention



,acceptable fornmulation can be a dispersion system For exanpl t@@T 2[][]2
formul ation oi83sg WD 99/55358 2 ar 0 C T 2002 PCT/ US99/ 09 é 1599/09081

| i pi d-based (e.qg., a |liposone fornulation) or polyner-based (e.g., a
«polvnetric mcrosphere). In a particularlyypreferred enbodi nent, t he

formul ation conprises the LHRH ant agoni st in an insoluble corrpl ex wah an

anionic carrier Tecr oo e. arbox met hyl cel | ul ose) ., | .preferred
enbodi nent s pr?‘ﬂ@esLal-W‘ d& FE@B‘% “ssgb‘eét r‘ﬁeﬁpé?ué? é‘dalﬁﬁlhmftiars%‘é%(amﬁﬁ

dosage of ahoufodl3s @QCH Ik SYoainterit iegprgcné G&Q{e?k%/d It ﬂllshesw&ltc‘iﬂdkzg{dday
The LHRH ant agoni st e adm ni stered continuously using a

sust ai ned- r ahg¢a§eH hamaponistis administ@ed tatheaubettaucio that meanb;estrmtremqbfmp or a
formulation that allows for slowrelease of the LHRH antagonist into the

tissue of tmeenopaysecelatepdiot Basbesi Hesgsubtrct rengewhiregment %%meée@ause HatefiRH
ant agon 8t Eﬁﬁp g%s%ga%{plrﬁr;elr Sé%ec? ¢u rPenElO%u rt?xlx eﬁ'gmfn%n ?Eméeer ed%?ﬂgg'{l% Br ar

preferably S and er ab

achi eve sustahp&a hgleﬁ)tr@ﬁﬂ‘énﬁ@fro@xﬁmgmenerathdﬁu BhsHeb. M addﬁudiﬁkvi z&@tmem
necessary to readminister a sustained release formul ation. For exanple. a
sust ai ned r ébreasmphasernglagtd ton fiaghes. the Meads of He mvmﬂoaﬁ@xag@mesitto froat hpt

period of o nont h ca e1~rea mni stered on a n asis to achi eve
Dust ai ned ¢ Ristmdin eoh Ky Bivar SRGHTHE TThEs Buribm MO yasnes A e rgiit
sustai ned r%'fﬁﬁ?%ﬁitef&nwlt?galrﬂ the LBAbxFE] éc‘éﬁﬁ&r&ﬁﬁxeﬁl"‘ﬁ"‘oﬁdﬁd@%b?&nagé)r a
period of one"week can be readm nistered on a weekly basis to achieve

sust ai ndd tkieﬁmamytorfcafcnﬁ&d/e\rrailrome/plka)chfﬁlmmcsthal ned reI ease formul ations

provided herein (see e.g.. npl e 3) can, deliver antagoni st for a
period of at |ea£tn0&t§raﬁz§etofdh%lm‘6wm REFGIRSHR & ”&“é‘PP‘B%g" IPRIGHIRREYRREPBASHh a
nont hl'y basi; i st can be
adm ni steredJ§ ?o%’ﬁcg%gééﬁéﬁg%gﬁg%gl“g???n c@#bltggﬁegnbﬁ@t%ﬁg}gggpeast one ot her

t her apeut i ¢ gagebmastadspitesiedfin tHehabjethehapetitr emb@hmest. tHedhveitiyn be
adm nistered with the LHRH antagoni st include LHRH agoni sts, antiandrogens,
25 anti est r gehdesamaethedhpbireasing aéﬂbw@)fogg)érasmnaﬁnéswm&sﬂi sybjerringised Rbr

nbod i h
erood T 0 SRLAB s PR A oGP0 15 KA o™

repl acenent id ipfiaRierédSioqhd QbjdLs @&thduérlmgsdb@ad 1s&f‘éawd)foﬂ‘§}ﬂﬁB@dJﬁﬁuh OTheduce
certain synptons associ ated with nenopause and thus one in enbodi ment of

the inventi ewbied lmoeee;imﬂt@@tmm farreyasesamastihcandicts sbiecogyerentlasefferingdierar

| ated f | d a
L agen o T aras SRl B e S oD SRR RGP B o8B IR 1 L
WO 99/ 55358 prdy P refeirédldn iR OR0 Bnadk dnfastih th BRtsLBEANS (RTELI ofAtHIRM oA balaRek.
or

femal e sex monef s)) may allo- for the use of |ower dosages of the
hor none 20han whernyHd1Rbramtagenissthatsdttcuvelp anhilgisthe astivityroitreat HBH-Rher apy

b d di d Wh t t th | at ed mat
hor Moo 8 ) MEP RS EA Shi GRS AL PRE A TV AGBRMBPAPRE | nvent | on

wi il be appar&ited ddBdifend &%'L‘M&I@Qnﬁgéﬁht‘ 1R tERaktupd L AID 1A 4Epp.ple.

clainms. According to one aspect of present 1 nvention, there Is proVvided
a use of anDePalédViMe Tarfp DA st Las(nHrﬂRB Ahﬂ&@dmﬁi(refanredttdnhexpmdﬁ’a{hwh of a
medi canent for |nh| biting hot fl )es in a subje

In another preferred em o iment of the mvent10n the subject is a mammal, e.g.,
25 most preferably a human.

In yet another preferred embodiment, the LHRH antagonist is administered to the
subject by a parenteral route, preferably by injection, most preferably by intramuscular
or subcutaneous/ intradermal injection.

In still another preferred embodiment, the LHRH antagonist is administered to

30  the subject in a pharmaceutically acceptable formulation. The pharmaceutically

acceptable formulation can be a dispersion system. For example. the formulation can be
!



~According to another aspect of the present invention, there iz; r ‘p UQ
use of an LH3Y onist for the preparation of a nedi cament P{:%rus 4/6a) ng
hot fl ashes |ngg}gé§?ect ed subject in need of treatnent for hot flashes.
.According to further aspect of the presenf_invention) there is provided a
use of an LHRH antagonist for the preparation of a nedicament for treating
menopause-rel ated hot fl ashes Ik{é'é‘% lSel ected subject in need of treatnent

u

for menopaudi®ldr@asad &g ndtPeOHE ALY CEPAY M 043 R CarfRNENCHS pect  of t he
present inv i f\h IS A ISk , the
br epar at  on Breg st €8 fehicRsY Rt ifodine Al vk AR el e |

Accor di ng t @ HrEY agBRedM&rin a8 Re6lublf contiepWaE an aniofitasatri@madrb@bRcile (@F.0Vi ded
a use of an LHRH antagoni st for the preparation of a nmedi canent for
treating gynaboxyragthylacliviosg).sel ect ed subject in need of treatnent for
gynaecomasti a. 240 CT 2002 -5 iled Descripti.on of the |nvention
The present invef® PBE &Wb&ggn%l‘tﬁglﬁ%%ﬁyfaqt?ﬁ?f’bﬁtﬁ JURttereq %fsﬁ’é?‘?ﬂl&io
gynaeconast i g | j;8GL. . S i i al feature
2t ni st eri AoseRAp TS 00 LaR BE 5208 b aRud Ak TP DRSO
gynaecomast i aIRH antafdtifich® e hdmirigersd bprauoudl ueiap haunametiodearnt s) the

met hods of the invention involve selecting a subject in need of treatnent
for hot fl astresilaiiongypaedemadation innd osmAiPYNROT Adoranlatiqn thatablosgder st to

t he subject such, that.th ject i.s.treated for hot .15 flashes o
gynaecomast PRV FFHES ch?)ggﬂ%?la?tﬁ%or}’%\}’gﬂt?eo[r‘nssf%r‘)ﬂhfé‘a\@leﬁ[g Pr?étsu?[?lﬁ‘%%es can be
used to 1pregbaliRht bf ARBRER:, tNAL HREBAHdzoh[sPBAN BOAdrMAMRE L1 MBBRFBMTE) at

tanoxi fen acetate treathent, prostate cancer treatnent, al cohdl

dehydr ogenasestdekingoremqye fermblycthresi andintbre oot formet gheomoropmetyrstdpaix The

nmet hods of the invr%nt'on for .treati ng]ggénaeco sti.a, can. be used to treat

gynaeconast M9Mat! orashighe §usf§ri%fﬁi)m?aHP rpiiended pRte : é“’i‘errtﬁ'arf‘%l?‘é. 20

Al though 't hg.exagl t&é%&}ﬁmmélaoJugtqsﬁegfreléiae tulfd s F o %xmblrépmsxaiﬁﬁedappear S
to be related to an alteration 1n the set point of the thernoregul atory
cent er | ocatedehse forirudatioypiudt daliens the [BIRIG dnsgopisi fog a iporiov o oneempethicambe ng

hot flashes, has docunented that the gonset of a hot flash is correl| ated
with t hddr ereedBanigered ORadnentbly hasisdp aENSYSFURBINGE Meaymsnt 1mseysrak panths

hypot hal amu a b t L Zi i 35 rise
in the Ievefes'g'bgqloﬁﬂlﬁg ?ﬁﬁg&ta%l&é&%{é@s@eg& egl?’{e{gggn fﬂgﬁ?ﬂ%i@e&m of the
t her nor equl afitagohiq ot £periddriofdne aletle oRt bd wadraiRiinered efdivwdelty basis ta abigitvef | ash

i s produced. Although not intending to be Iimted by nmechanism the ability
of the LHRHSUstRiBRfOFGasmEntdpr seperal W@%ﬁt i1ba setainphreigase fsmulatipap erovidedt hought

to result, LN [ i I Bt : at
decreases t ﬁ%’areisne éetp%%'h%ag%?}t) lte ﬁé cmérl%‘rébrr %rgg*lg\tl}%érgg%oglﬁlsf rg;r}ea ljﬁbﬁ’% 2# f%?@ai} 2002 WO
99/ 55358 0PCaihdJ5930¢ BRMAthlandGiss danad reRindihiierddién & afofmhly bidik @dcaiEoBesiknded

refers to a conpound that inhibits the |uteintzing hornone rel easing

hor nl one redeégment. such that rel ease of |utem zng hornone is inhibited. The
term "LHRI -1 ant agoni st be used interch ably with the term"LHRH R
antagoni ot~ to raFELH! RUREAN a8 DRadmrfaiees 1o Perudietaidh raeSPEPaler of
LI-1 i s inhiyphtetbasldneiottidr aittA4R00¢ 8icht. "BXEnPI8EH ARGGhERBE tIcThabRS (1K tn'algsee
e.g. , US Patent i.470.947 to Folkers et al.: Folkers et al., U S. Patent
5, 843, 901 t be Rboilistered with the LHBH @uagenist inchude, Id9RHtagokiaisi antiapd®geidat ent
i.300,4%§ to Haviv: U. (§ Pag.ent ~. 3 71,.8%0 to haerber et al.; U S Patent

i . 306. 468 t B"YSSEBETNS Apd hibitorp of sepsiergifl DIOSYRPEHS 4 janaky et al.; U.S.

Pat ent a003, 011 f{p imenk theoL st TommBRstdr&d O : S.
Patent 4,992, 421 PeutcRer ShnbBiimnt; 1L HRH &b dhis ‘%, s Rd f & U S Pat ent
4, 801 , ~77 withNessk dormdie, swh adlestrogendr tdststeRatee rRor dxdamdle 386ropen Roeske e!

crl For exanple, preferred LHRH R antagoni sts which can be used in the
met hods of feRacEmeBHOEBRY isilendsedhéwinedard alier meappayse tasiedues ¢arain

A-B-CG D E-F- -J 1 = erein Al -G u, . Ac,D-.Nal .. ‘Ac-D-(al . Ac- Sar,
or o b pal Eopiohsassheai G igtaibde R b jnididalifrgrior e iR éton. 4
L- Nal - D382l dwj&dk is @éatdd Wit bblhieStrSifdn (RY/Er dtBelNeMesdAbmale itk ,hoHnJe&(%yfuch 26T,

&

Lys(iPr), 4-Cl-Phe, H's, Asn, Met, Ala, Arg or Ile, Fis X Y\NP Owherein
25 R and X arogesterodernddedtHRA aptageniat. khhe;usanflaryLHBdbantagenist inlcpmbmaation
noi ety;



VI'O99/55358 _'7 _ Gis Lcu or Trp, Hss Lys(iPr). CJln, Met, Zill} ﬁ(g]ﬂ?ﬂn?
Is Pro; and 2 4 0 C T 2002 PCT/US99/09(181 J is Ay-NHS or D Al a-“\HS; a
pharmaceutically acceptable salt thereof. In preferred enbodi nents. ~' is
selected fromthe group consisting of ylids, tertiary am ne oxides. nitrile
oxi des, pyridine-N oxides, and pyridiniumzwitterions. In particularly
preferred enbodinents. Y is an ylid. a pyridine-Noxide or a Xri di ni um

ZW ri eri onwols/sssspr ef erred enbodi ment. the peptide conpri se"sc'& SPOB ur e:
10 Ac-D-Nat-4-C -Phe-D Pal - Ser-Tyr-D- Pal (N-O -Leu-Lys(iPr)-Pro-D Al a- NHS.

I n anot her preferred enbodi nent, the p'e%tide conprises a structure:

Ac-D- Nal - 4- C1- D- Phe- D- Pal - Scr - Tyr- D- Pal (CH~COO ) - Leu- Lys(i Pr)-Pro-Al a NHS;
or a phar RygakE eardgde éﬂﬁl&‘&mmkﬂat&dlfémilbee)ehrfrmoi]c(s))lma)aaibivhﬁrr thspeatf, an
LHRH R ant agoni st used in the methods of the invention includes a peptide
conpri si ndowerstosages of the haro®: thaEwhesthg harmonhissghalang.sSiMis- G u, Ac- D- Nal

. Ac-D-Qal , -Sar,. or Ac-D-Pal,.20.B is His - - IS D- Pal ,
D Nal. L- Nﬁ?‘ﬁfﬂaﬁﬁfl‘ therapy ,CaBBe pser ip di50 detyliheie tosto rﬂfé&ﬂﬁg& %/hrc,’ 'ﬁg‘ﬁfe- Tyr,
Ser, Lys(inParlecxé}T (hohQS)) iddfninMfed Met, Ala, Arg or Ile; 2~ Fis D-Arg,
D-Lys(iPr), D-Pal{iPr),” DGt or Q wherein Qhas a structure XZ\NR O
WD 991 55358 _h Otidrdeasures Bachadivatageseof the dheentietevwill §e apgamnt fibkythe and 2 ~ 0 C

T 2002 PCT/.US99/ 09( 181 .
following detgiled description, and from the claims.

According to one aspect of the present invention, there is provided a use of an effective
amount of an LHRH antagonist for the preparation of a medicament for inhibiting hot
flashes in a subject.

According to another aspect of the present invention, there is provided a use of an
LHRH antagonist for the preparation of a medicament for treating hot flashes in a
selected subject in need of treatment for hot flashes.

According to further aspect of the present invention, there is provided a use of an LHRH
antagonist for the preparation of a medicament for treating menopause-related hot
flashes in a selected subject in need of treatment for menopause-related hot flashes.

According to again another aspect of the present invention, there is provided a use of an
LHRH antagonist for the preparation of a medicament for inhibiting gynaecomastia in a
subject.

According to yet another aspect of the present invention, there is provided a use of an
LHRH antagonist for the preparation of a medicament for treating gynaecomastia in a
selected subject in need of treatment for gynaecomastia.



Z conprises a cationic noiety selected fromthe group consisti ngZoq OCT 2[][]2
cationic pyridiniumnoieties and sul foniumnoieties, with the proviso that
the cationic noiety is not NNnmethyl pyridinium Gis Leu or Trp; His
Lys(iPr). @n. Wt, Argor Q | is Pro; and J is AVv-NHS or D-Al a-NHS; 10
with the proviso that at |least one of Fand His Q or a pharmaceutically
acceptable salt thereof. In preferred enbodinents. Fis Qand Zis a
cationic pyridiniumnmnoiety. In preferred enbodinents, Z is an N benzyl
pyridiniummiety. In other preferred-@®odinents, Fis Qand Zis a

sul foniumnoiety. In yet other preferred enbodinents, 1 ~ His Qand Zis a
sul f oni um Detadled Ddscriptigmof thedhwertiorpr ef erred enbodi ment, the peptide
conprises a structure

Ac- Sar - ~- C1- D- Phie presgqt inyentiqn, propides amethqd ofdphibising het flages Oh| - NHS; or a

phar maggut g&@%@e&,ﬁgsgigﬁgg @@3%65%5 oleRERF theliflvHigheherBfly otk ar 1y preferred

enbodi nent ; fises a structure: 2

Ac- D- Nal - 4adchinb3tdelie- dn-TTHRH SR tagdist 10-d\&ibjctt-ddeh-that lofflashes or fraeddmdstiaor a
pharmaceutical |y acceptable salt thereof. In a particularly preferred
embodi ment aretinfibitedbinithiesubirepr Inseestain erabediments. the methods of the"invention

Ac- D- Nal - 4- Cl - D- Phe- D- Pal, = Ser - Tyr,- - - - - - .4 0r a
phar n~aceufn|"816‘1'|e Isflle té%e%?%ﬁc ms'é‘%éfi Oﬁ!l{eé%tgngb ?H)fgg { {rllgg%;%%@nggésﬂggaéy? ‘?[%dn LHRH R
ant agoni st adifigetdrihel A HRHDBEG oMkt foltfe bubjet bachtharthe velgect ds pesdd 68 hot

conprising a structure: A-B-GD-EFGHI-J wherein Ais p-Gu, Ac-D Nal ,
Ac- D- Q. Aeshewer gynaconmastiaThametbods offhe iyengorcfartreatiag oy flasirescanthepy| |

D- Nal , L-Nal - | (,N- D-T 2.~ 0 C 0 9 8
PCT/ US99/ 0 315% ‘ﬁ‘f‘ @‘#“&g “‘é{‘&mﬁlﬂf9~r~‘?"85“R-frea%‘°?‘§?a\.‘4Eﬁ%?gffe?“y?ﬁmé%r .
Lys(i 1" 1) . treatmbht; PRiBtatd datcerAfRimény] Abohofiéhydfsgenade deffitienty,io? catcthold O 5

wherein R and X are, independently, |~ or alkyl; and T conprises a
r ecept or - nsxidfomeiphevohmeimocy@nias Theunethods ofthe nyemtion & trpatingrgynacc@mastidvet |
or Arg |l is Pro:

accept abl ecgahs*:[us:fxﬁ'1 ggté%]ﬁt ig}srngcgﬁysl_tg hat r%u'?‘ls?r_olx\lnﬂ%)r gxram%lg gei{orrr%&emu }nilbca?almlc .

20 Although the exact pathophysiology of the hot flash is unknown, it appears to be
related to an alteration in the set point of the thermoregulatory center located in the
hypothalamus. Blood sampling in women experiencing hot flashes, has documented that
the onset of a hot flash is correlated with the release of gonadotropin releasing hormone
(GnRH) in the hypothalamus, and a subsequent luteinizing hormone (LH) pulse. This

25  rise in the levels of LH is thought to cause a decrease in the set point of the
thermoregulatory center. In an attempt to restore equilibrium, a hot flash is produced.
Although not intending to be limited by mechanism, the ability of the LHRH antagonists
of the invention to inhibit hot flashes is thought to result, at least in part, from its

inhibition of the LH pulse that decreases the set point of the thermoregulatory center.



In preferred enbodiments, T is selected fromthe group consist? iw[}?'[y?[i]@@
1 ~ sul foni upgRiRE4ges, a-hal ocarbonyls. sul fates. sulfonatespcghleydnsos:
hal i des and benzyl halides. In a particularly preferred enbodinent, T is an
. a- hal ocar bonyl . I n another enbodi nent, angLHRH R antagoni st used in the

met hods of the invention includes a peptide conprisi ng a structure ! '
A-B-CDEFGHI-J ? re Sar,
or Ac-D-Pal Bis ‘Al‘—i‘éscgth”f‘ hﬁeﬁﬂefémanf?%omﬁ ﬁ%flgf}rs tf}dl\clgfnpound 2 Rt i
L-Nal - D- Pal (¥ @emx%l [B'o-ﬁh@npre'le%sxgﬁrhoﬁnbx% IIE'E:M%oxAlsl?oh tH_MrreleNeW‘lJ szx er .
Lys(i Pr). 4-C1-Phe. Ala. Arg le; Fis | 55358 - 10
X MwW\~ K Ohmheom 3] uﬂnhm:ti XF }a:rterm hHE]bbzmﬂmmmlsy mh)lbemswlhkt;ckchaagudmeth
conpri ses an N-acyl hydrophilic moiety, 2 4 0 CT 2002 PCT/|| S99/ U9081 G
is Leu or Tihgtepni & ga3gongst'nto TR,@f to eympquydy thakinpibi LERH-R spah thpyy - NHS
or DAl a- -NH r r. i not her
aspect, an free? Q%eﬁ@%ﬁ%}stﬁﬁseaﬂn%ﬁ%%?ﬁ LR pE et e AR ot e "

i ncl udes a m,estn’zﬂ@]tcsoimr949|lago&esstérumt BolRersAr BE G B: BatkniG, 843,900 tohiyegitde/A i s
pyro-d u. Ac-D-Nal , Ac- DQaI, Ac-Sar, or Ac-D-Pal 1 ~Bis His or

4- Cl1- D- Phe @} §.SrPpienpd B4}, 99Q)tQ\HﬁanUlﬁalPaDnPab@W%§) to Id@VlDliﬁd)arrnts Ser Eis

N- Me- Al a, Tr,., Ser Ala, Arg
or Ile; 20 é%&%oﬁg %Pebew{ere 'ﬁ d'zbﬁciglgéo Oﬁﬂgﬁéﬁﬁsﬂﬁ ‘eil} or alkyl;
and L conprissgs ¢35$5dakpel & UrB! Pdei 5, ommbwaﬁ Us. 'PﬁiénPJ 4318354 1S
Lys(iPr), Gn, Met, or Arg | is Pro; and
10 CO} U.S. Patent 4,992,421 to Dc er al.: U.S. Patent 4.851,385 to Roeske; U.S. Patent
4,801,577 to Nestor. Jr. er al.; and U.S. Patent 4.689.396 to Roeske e/ u/
For example, preferred LHRH-R antagonists which can be used in the methods
of the invention include peptides comprising a structure:
A-B-C-D-E-F-G-H-]-]
15  wherein
A is pyro-Glu, Ac-D-Nal . Ac-D-Qal. Ac-Sar, or Ac-D-Pal
B is His or 4-Cl-D-Phe
C is Trp, D-Pal, D-Nal, L-Nal-D-Pal(N-0O), or D-Trp

D is Ser

20 E is N-Me-Ala. Tyr, N-Me-Tyr. Ser, Lys(iPr), 4-Cl-Phe, His, Asn, Met. Ala, Arg
or lle:
Fis
XY
~N )ﬂ/
R O
wherein

25 R and X are. independently. H or alkyl; and

Y comprises a dipolar moiety;



,J is Ay-NH2 or D-Ala-NH2; or a pharmaceutically acceptabl e s@i} O@TeZﬁUZZ
4 0 CT ~QIZwib/d5358S99/ 09051 I n preferred enbodi nents. L i s BETAS%®08r om
the group consisting of DDGCt. D Asn, DDA n, and D-Thr. Preferred LHRH
«antagoni sts are those having good LHRH anfagoni st activity and | ow

hi stam ne-rel easing activity (e g.. an ED~O for histamne release in a
standard in 10 vi(tigS N st/ ne rel ease assay of at least 3 ~g/nl, nore
preferably at |eas ~g/m, and still nore preferably at least 10 ~g/ i)
and that exhi bit Nvatlefs(iPe). G INétyor Afze ef fi cacy of candi date LHRH
antagonists in inhibiting LH rel ease can be assayed, for exanple, in an

ani mal nodel sucHlagrotllﬁa‘? described in Corbin and Beattie, Endocrine Re.s.
C ommun. ?:1 ( 1970 lglhi S aégagﬁblgt he LHRH ant agoni stic activity of a

0. .|
candi date conpou dbi%ly_rihiz%?é measuring the antiovulatory activity
(AA) of Sth%rQ%Ex%ﬁlgut'id%llE’%E&ptéBﬂeeJa%rtﬁé&EUﬁ IR padferdd@nbaiinass.ng iaeldoedt y 1S

assayed by the nethod described in U S. Patent 4,8~ 1,38 to Roeske.
Preferred LHRH art@agonisissing biylidswerisy aminpeoxiddsenitilngxies.ipyridinedhd wat er
solubility inc|lude con_gounds di scl osed in PCT Publication. VO 9@/.4()75%, t he
entire cont &FdesMARNTERIYR EWALES 088 < [ PATHCIATHOPTSIEE FEIPSFIMINS: tef dP dfile. 20
An especi al | =S ; ] ' L ] r e = b Nal
R e e e G T R e S S R O
(referred t aoapriBRladirdirand described further in U S. Patent 5,843,901}.
Alternatively, the nethods of the invention can be used

.Wth any of a
variety F corrpou%fdg"m‘ﬁcﬂnﬁ1'iphe'LQ‘lBalaﬁ"@(r"l:[Y(S'ng@]@‘IL(P-H*F‘HH%Q)GPT%EQ'D&%}@WHf2y.
These LHRH S i | r : t RH decapepti de,
non. i m 1 g g e BinbGument i ABRAP LA R SRR, g he
structure: Ac- D- M-0Oal-4-¢1-8-pie-Bo@ad-Ser- TPRA- Bal((MYCOOB- G W By {(HY)-Prdaf-a ~
~-LHRH) and SB-75 (al so known as CETRORELI XTM (having the structure:
Ac-D-Nal ~, NH@I-D-Phe=', D-Pal3, D-Cit6, DAl a~ o-LHRH). Another exanple of
an LHRH anta on;lh\st t hat fan beé,il)?ed i.n thie met hod 30 of the invention has
the struct urck? PRAMCRcally accepiaplegapiiereol s poy's* NUve-Tyrs, D WO
9915535815 17 _ 3n4n&h& abp@Q02 MGHHUSINELHNS hiskd/ i the aREiddo of MeG@idnasy! ) 6.
Lys(iPr)s. D Ala-LIIRL-] Edescrl bed further in Eur opean Patent EP 40U 065
B). As used induddsn,peptide campnisingyhstbictirglg” (as in "inhibiting hot flashes"

or "inhibiting gynaecomgstia’).i s dntended to nmean reduci ng or

downr egul ati ng hot fl &qﬁeé@'ﬁgﬁgeg%nastl a. The term"inhibiting" is

i ntended to JHedigde both partial and conplete inhibition. As used herein,
the term"treating” refers to exposing a subject to a specific therapeutic
regi men for the puispose G, AeD-Neli.nr-B-Qainpe-Gay. ooAcpPdlabnt i ng a particul ar
condition, 10 As us hereé'rb H‘he term"subject"” is intended to include
ani mal s Suscept i B & Higor4-Cl-D-Phe

C is Trp. D-Pal, D-Nal, L-Nal-D-Pal(N-O), or D-Trp
D is Ser
E is N-Me-Ala, Tyr. N-Me-Tyr, Ser, Lys(iPr), 4-Cl-Phe, His, Asn. Met, Ala, Arg

~

orlle;
25 F is D-Arg. D-Lys(iPr). D-Pal(iPr), D-Cit or Q. wherein Q has a structure
X Z

\N)Qn/
R

O



,hot flashes and/or gynaeconastia, preferably manmal s, nost pr@‘ﬁzr@l@? 2[][]2
hunmans. I n awgy@;sggsrsed enbodi nent, the subject is a prinmate. pPaTARIQVRE
nore preferred enbodinment. the primate is a human. O her exanpl es of

.subj ects include dogs, cats, goats, and cgws. The term "hot flash" is an
art recognized termthat refers to an episodic 1 ~ disturbance in body
tenperature typically consisting of a sudden el evation in body tenperature,
usual |y with accompani®®¥'P8rspiration in a subject. As used herein, the
term"anti-estrogen”, referns,foxCPORRARESIhNAIHRPLARYPAKEE the rel ease or
action of estrogens. Antiestrogens are known in the art (e.g., tamuxifen
and derivatives thereof, swéomprides hoxidrenmoidpsaamtéciremahdgrbuplconsifiarne)
and are conmercially 20 available (e.qg.,. tanoxifen; trade name: NOLVADEXTM
a product ofo! FetiorphayrfiBim meietiey and sulfopiupsmaietigs.dteiha Previge that the

"anti-androgen’ .refers.to.a. conpound.. . antagoni zes the rel ease or action
? ggtl ¢ olcty is %oéﬁ‘é%gmé?ﬁvgdlk%‘

of androdgens. 0 nown in the art (see, e.g., U S Patent
4,386, 080), and as g [crpyERsi al |y available (e.g., ANDORCURTM a product of
25 Schering A.G) and include steroidal and nonsteroidal anti-androgens.
Speci fi c exanpl ed ofLys6Rst 6lmiMetl Agnei @ndr ogens i ncl ude fl ut ani de

(4" -nitro-3"-triflugrornethyl isobutyranilide; trade name EULEXI NTM
Scheri ng- Pl ough) b ’E?é?'{‘}fam de and nilutamide. As used herein, the term
"LHRH agoni st " rqfiﬁrcﬁvlmaopgtmgmgmt hat stinulates 30 the |uteinizing
hor none rel easi ng hor hone"receptor Such that |uteinizing hornone is

rel easedl(( e. g., avitoip@rovikotthatat gasti @s df fenddd is\Qty of LHRH). An LHRH
agoni st can WD 99/55358 2 4 0. C T 2002 PCT/US99/ 09081 have ~~reater
LH- r el easi n§T a@harmacguyqatly acpeptabla sajt thergqd - | ( referred to as a

" ist" ). ists. i- . in th
artr Comer oi ai 137 MG b RARPYS £ (P08p8 SR RUANP bEHABRALRRIA 112 .
LLTPRONTN ; pAlTboéd énmbaiihentg 026k ah Nabdnzy lagleidivd im: mAelyADEXdMer gRfa ) |

buserclin (Hoechst), triptorelin (also known as 5 Decapeptyl, D-Trp-6-LHRH
and DEBI OPHARVPNAMdniss dhisgdand ¢ 3 sulfoniyp e1diety ( {n xele@tes peefersyd\mmbadiments.

1d | " i h - d | : d
wstrol 117 (o Bithnd FE o RRG b« brRE L brorBROPRE e BB

i nt ended tocbmphgggel dufBiued t ors of adrenal sex steroid biosynthesis (e.g..
am nogl utethimde) and inhibitors of testicular 10 sex steroid biosynthesis

(e.g., ketoconazdiefar-Hf1-Dobis-Ralaloves-Tyrdl-Bal BzlphgpriwseboiRratAla-Nigicept abl e

Formul ati ON3ra pharmaceutically acceptable salt thereof. In another particularly preferred
embodiment, the peptide comprises a structure:

20 Ac-D-Nal-4-Cl-D-Phe-D-Trp-Ser-Tyr-D-Met(STMe)-Leu-Arg-Pro-Ala-NH»;
or a pharmaceutically acceptable salt thereof. In a particularly preferred embodiment,
the peptide comprises a structure:

Ac-D-Nal-4-Cl-D-Phe-D-Pal-Ser-Tyr-D-Arg-Leu-Met(StMe)-Pro-Ala-NHy;
or a pharmaceutically acceptable salt thereof.

25 In another aspect, an LHRH-R antagonist used in the methods of the invention
includes a peptide comprising a structure:

A-B-C-D-E-F-G-H-I-J
wherein
A 1s p-Glu, Ac-D-Nal , Ac-D-Qal. Ac-Sar. or Ac-D-Pal
30 B 1s His or 4-Cl-D-Phe
C is Trp. D-Pal. D-Nal, L-Nal-D-Pal(N-O). or D-Trp



.I'n the nmethods of the invention, the LHRI-I antagoni st typicaﬂ”y()QT-ZUUZ
adm ni st er edyigyeissgygar maceuti cal |y acceptabl e formul ati on. ThecT/usey/9081
pharmaceutically acceptable 1 ~ formul ations of the invention typically

»contain the LHRI-I antagoni st and a pharmaceutically acceptable carrier and
are intended to include any formul ati on conpati ble with pharnmaceuti cal

adm ni strations. %udlng for exanple, synthetic or natural polyners in

t he form of nacr Cul ar conpl exes, nanocapsul es, i crospheres, or beads,

and | i pi d-based fprswl\@é IAQNT vk NeNedITRg Sef IL-yispiyad-en-FerUHS arg. Me0 A cabl es,
m xed nicelles, synthetic nenbrane vesicles. and reseal ed erythrocytes. In

a partlculamhykpreferred enbodi nent, the pharnmaceutical formulation

conpri ses an LHRH ant agoni st (preferably having the structure Ac-D Nal ~,
4-C -D Phe2, D-Pal8, N M-TyrS, D-Asnb, Lys(iPr)g, DDAla ~ ~-LHRH) in a

wat er -i nsol ubl e conplex with a carrier c&onnlecule preferably an anionic
pol ymer such as ?5 carboxynet hyl cel | ul 0S8,/ as described in U S. Application
Serial No. 081762,747 and correspondi plication No.

PCT/ LJS97/ 22881, the contents of both whijch are expressly incorporated
herein bysreference. In brief, the conplex ©f the LHRH antagonist and a
carrier nacronnlecule IS forned by conbining the LI-1RH antagoni st and the
carrier macronol ecul e W8&R conditions such that a substantial ly

wat er -i nsol ubl e 30 conplex[igl1 Qrﬁf%uk eﬁkmu qH%??R thgtlons of the LHRH
antagoni st and carrier nacronp e are mx P ife conpl ex
precipitates. The conpl ex mab’onﬂﬁxﬂe@afréwptmmmirfg&ﬁE&tL 14 z ~ o c T 200
PCTI US99/ 09081 formof a solid (e.g., a paste. granules, a powder or a

| yophi | i zat e) orCiﬁéanudeped forn~ of the conplex can be pul verized finely
enough tr forn1st bg Q? ﬁ;pen ions or sem -solid dispersions. The
conplex IS SUIta #%%1 t T Zatid%. such as by gamma irradiation or

el ectron bean1|rqayp§;hgp prior to administration ir7 vii~n. Preferred
carrier macronol ecul es for use in the conplex are anionic polyners, such as
ani oni c poI~a|coHo$GﬂeNHmnnD@Mahﬁk>fragnents t hereof, and salts thereof
(e.q. sodlun1s$a%§P onlc ngl hes with which the pol yal cohol can be
derivatized ¥ A& CCWHF LRETpIARIe sty tate, phosphate or sulfate groups.
A particularly prnghgsesd @a%d&ﬂh@nt?o*r){i@ledt&i ABmaRd S cBRLiMERIRANL de
derivative, or fragment thereof, and salts thereof (e.g., sodium 10 salts).
The carri%r suti@moﬂiuh@neﬁéseanﬁyoc@mglsS@liate%l fniglonae® |atiol halidsp@dibeszyie. 9., a
single type of polyner) or two or nore different nol ecul ar species (e.g>.,
a m xture ofhatiges. ﬂypemnmﬁMﬁgmwﬁﬂn@)mnExﬁnphe§W@hnsﬁedbmﬂhpnyhionic pol yners

i ncl ude car boxy eII nate, ani.oni.c ac t olyners
anionic acrylic é?fé?rsem H’E‘T‘fﬁ’rﬁ”&uﬂg&g’&f%ﬁ?@t usedpn &eﬁgﬁ%‘% Oeft
fragnents, d@&hﬁ@ﬁh%ﬁﬁk@ﬁ%e&uﬁcBHﬂﬁﬁﬁ&%H&hﬁ&#éy accept abl e sal ts thereof
as well as anionic carageéenan derivatives, anionic polygal acturonic acid

derivatives, and sul f &-BdCdhi-5Gi-Helnht ed polystyrene derivatives. A
preferreq%anlonlc pol ymer is carboxynethylcellulose sodiumsalt. In certain
embodi metd s YRR carri er macr onol ecul e, preferably carboxynethyl cel | ul ose

sodium and the YO Bina Pl Bl conbi ned at a
ratio of 0.2:1 th?§%€§t%§{ggﬁgﬁgfA%J?#%%D¥ecu*é%g§%t|dﬁc conmpound, In
vari ous ot her enfB®giHient 8-CltvPheati o of carrier nacronnlecule to peptidic
conmpound (wWw) can be, for exa 0.5:1, 0.4:1, 0.3 :1, 0.2:1, 0.15:1 or
0.1:1. In other prisfeprRdPablhde nPﬂteNﬁlsD Rﬂ@“-ﬁbp‘?fl&e’rr@ontent of the solid
ionic conplex of % LHRH ant agoni st and the carrier macronolecule is 57%
60% 65% 70% 7 /6 % or nore by weight. In yet other preferred

enbodi merd s, t he PRP-MIEAGTVEMN-METINSeS Qlys@Pi) ORCE-PROMsEX siDMEDS 1 WRH
ant agoni st and the carrier macromol ecule i 8 57 to 79% by wei ght. This
formul ati on osfllet he LHRH ant agoni st and a carrier macronol ecul e has the
addi ti onal advan&a e that it provides sustained delivery of the LHRH
antagoni st into the tissue of the subject to which it is adm nistered. z
~ 0 c T zooz WD 99155358 PCT/ US99/ 09081 -1~In another enbodinent, the
pharmaceutically acceptabl e fonnul at ~on conprises a polyneric matrix. The
ternms "polyner" or "polyneric" are art-recognized and include a structural
framewor k conpri sed of repeating nononer units. The terns al so include
copol ymers and honopol yners e.g., synthetic or naturally occurring. Linear
pol yners, branched polyners. and cross-1linked polyners are al so neant to be
i ncluded. For exanple, polyneric materials suitable for formng the
pharmaceutically acceptabl e




formul ation enployed in the present invention, include natural41@€ff@@@2
pol ymers sucl,fsyakum n, al ginate, cellulose derivatives, colplcga&d9n9081
fibrin, gelatin. and polysaccharides. as well as synthetic polyners such as
.polyesters (PLA. PLGA), polyethylene glycod, 10 pol oxoners, pol yanhydri des,
and pluronics. These polyners are bioconpati bl e, biodegradabl e w thout
produci ng any toxic byproducts of degradation, and they possess the ability
to nodi fy the manner and duration of LHRN\ﬁﬁtagonist rel ease by
mani pul ati ng the polyner's kinetic chatacteristics. As used herein, the
term "bi odegradabl e" neans that the polyner will degrade over tinme by the
action of 1 ~ enzynes, by hydrolytic actionCand/or by other simlar

mechani sms in the body of the subject. As used herein, the term

"bi oconpati bl e" means whetint he pol ymer is conpatible with a living tissue
or a living organi sm by not_bei taxic or injurioys and by not causing an
i nmunol ogi cal rejection. P&$9W@%g"6dﬂd%§“$?§Baﬁéﬁa #ﬁ@gnethods known in
the an (Sandler, S. R ; Karyg, ! A - oHarcourt Brace:

Bost on, 1994; Shal aby, W; I?[kcé)c?]ﬁ),n\%ﬂ(s.@Eaﬁg?}%%@ﬁévﬁﬁe{}ém, J. Polvrrters
of Biological ari@iBiamedipal Significance (ACS Synposium Series ~=|0;
American Chem cal Society: Washington, DC, |1994). Polyners can be designed
to be flexible; thhe ldy$tahédnpdeneeArg he bioactive side-chains and the

| ength of a Iinkqﬁspgt%pﬁn t he pol yner backbone and the group can be
control led. Other 3uitable 2~ pol ynmers and nethods for their preparation
are descri bed injugﬁgwﬂaﬂe@tﬁyﬁkﬂﬁHQ44 and 5.576,018. The polyneric
formul ati ons can be fornmed, for exanple, by dispersion of the active

i ngredi ent (& a@harmaseuti¢aiiv ageapaapbmsaditthergpthi n 1§ quefi ed pol ymer) as

described,in U S, Patent 4 883 r such et hads as, bul k . :

pol yner i gbat i on. ilﬂﬁg?tﬁgﬁ?sﬁafﬁi gg%h@@%ﬂ‘ghfmcg& @Pi%ﬁﬁﬁﬁl#m’i“?g}qo@n and
ring pol ymenhdaddsQrpeptddesnplifigsa situdatean G, Principles of Polynerization
and ring opening polynerization, 2nd ed., John WI ey WO 99155358 - 16 2 4
0 CT 2002 PCT/1J S99/4981DR-FSophkl-JMew ~' orl.) 19i;1 The properncs and
characteristics.of the fornulations arc controlled by van~i n~~ such

par anmet ers ADEYR 1 eact i on tenperature, concentrations of poivnmer and

LHRI -1 ant agoni sta jsti4REH10f ASH-NENtAUBEDal, ARG SR BIPA | Mes. The LI-|RH
ant agoni st can be encapsul ated m one or nore pharnaceutically acceptable
pol ynmersl> to forM & Hisor dgap9tlhe, m crosphere, or microparticle. terns used

herein interchangeahly. M c¢ro ule rasphe , and mcroparticles are
conventional |y f?é@P$PoRﬂﬁ§IB%&@@rSﬁ@EhE%@?#%@Obé- herical particles of ?
mllineters or |gsgdpdianmeter, usually Q0 microns or less in dianmeter.
Particles less than 1 mcron are conventionally referred to as

nanocapsul es, namopN-Mehes Tor. MaoTphSesdLysEPr). 4-06Phe, HissAsmpatdt, AlaDarg

di fference between a m crocapsul e and a nanocapsul e, a mcrosphere and a
nanosphere,°6Pehicroparticle and nanoparticle is size; generally there is
little, Jf any. difference between the internal structure of the two. In
anot her enbodi nent, the pharmaceutically acceptable formnulations conprise

| i pi d-based fornulations. Any of the knownilipid-based drug delivery
systens can be 1 ~ used in the practice of the invention. For instance,

rnul tivesicular |iposomes (ML), nultiY r liposones (also known as

mul tilanellar vesicles or "M.V'), unil&rellar |iposones, including snall

uni l amel l ar |iposones (al so known as unilan€llar vesicles or "SUV') and

| arge unilanellar |ipQ ones (al so known as | arge unilamellar vesicles or
"LUW"). can all be use <9 | ong as a sustained release rate of the

encapsul ated LHRH 20 antagqnh&jxqaghQnggkﬁaFjﬁmﬁgRVL@n@ne enbodi nment, the
| i pi d-based fornul ation can be a nultivesicular |iposone system Methods of
maki ng control |l ed rel ease rutemnpmsss eginall poigposoety: drug del i very systens are
described in Applications WO 951 3796 and WO 970365?. The conposition of
the synthetic nmenbrane vesicle is usually a conbination of ?5
phosphol i pids, usually in conbination with steroids, especially

chol esterol. O her phospholipids or other lipids may al so be used. Exanples
of lipids useful in synthetic nenbrane vesicle production include
phosphati dyl gl ycerol s, phosphati dyl chol i nes, phosphati dyl seri nes,
phosphat i dyl et hanol am nes. sphingoli pids, cerebrosides. and gangli osi des.
Preferably phospholipids including egg phosphatidyl choline, 30

di pal m t oyl phosphati dyl chol i ne, di stearoyl phosphati dyl choli ne,




MO 99155358 _ 17_ d-~ol eoyl phosphati dyl chol nme. 9%002
~~I V@@ﬁmswﬁd

dt pal mtoyWﬁ% yl ~riycerol, and diol eovl phosphati dyl
used. 2 4 CTI US99/ 09081 In preparing |ipid-based vesicles

.containing an LHRH antagoni st. such varighl es as the efficiency of the LHRH
ant agoni st encapsul ation, lability of the LHRElI antagonist, honobgeneity and
size of the resul rL plul ation of vesicles, LHRH antagonist-to-Ilipid
ratio, perneabil ity ~94f¥t'dBility of the preparation. and pharmaceuti cal
acceptability of iN&. shepl d be considered (see Szoka, et al.

~l nnuct! Revieir Hsnof)SEEPFH|CJ)F§I§S| CS an'g “Bi oengt neerrng. 9:467, |980: Dearer ,

et al., in LtposenePm: adrcel Dekker, New York, | 983, ? 7; and Hope, et
al .. Chem Phys. Lipids, 40:89, 1986 ) 10 O her forrrul ations include
control | ed-rel eaéés (?dhﬁ‘é‘éﬂ?f@ﬂéla(ﬁbbr eferred to as "sustained rel ease

f or mul atl-on?)%rgﬁ aac.gutﬁr ﬁﬁlég'ce bﬁe sa qurggft for the adm nistration of

| euproli de ni crocapsules (U . S. Patents
4.62.441 and 4, 91y &9@:}ed érﬁ%&i@m%&seLf@germk@itﬂr@ﬁshe{g}o&a chaisging of DBEA, 328) ,

| actic aci d-glycol | c acid copolyners useful in making m crocapsul es or .
i n~ect abl e i“onnm@m arkD¢WrS. Patents 1 ~ 4.677.191 and 4,728,7? 1), and

sust ai ned-r el eas ns for water-sol uble tides.(U. S.. Patent
e 180y o e Pen BRI AR s e st Briae Spe LEREP e S
conprises t Qﬁd H_LRH f&%?&?&?&a%{no Il@']t ’tferarf E‘@g ﬁglh‘?st&ﬁﬂglxﬁéas\éﬂlﬁQsﬁﬂdaﬂ'g'ﬂm' c

carrier macronol ecu descri be her above and in U S. Application
Serial No. O8t/Bafdne @r&s@ﬁaf@mllmts pgvlﬂmbtel;ﬁefé&a%mmeas:52@/dﬂna@didl tion
to the LHRH antagoni st and a pharmaceutically acceptable carrier, the
phar maceut i s@ll morapréptlablaclchgrifylg@niand e dxhibitvraerseluhddy off he bficaewent i on

can conprise addi har maceut | cal | table rea ents and/ or

exci pi ents. capdi g’éi’eh% é&ﬁ"omﬁﬁ‘é‘r‘ﬁh&’ém&ylc}gpﬁﬁ‘%&&@é § ai5p gﬁ@é?f?plﬁn’(ﬁ‘laﬁr
excl plent” i dihRAIeLich s ifie th CEindild RIS Bhlocy i TS ChpRL ] 2.
coatings, antibacteria antl unga agents, 1sotonic agents (e.g=
sugars, pol yEQ?dmhhitsnssimdj &ﬁemmmdgomsmkmmy ,of arcarsdiditel torapduondiisle) and
absorpti on del ayi ng agents nonost earate salts and gel atin), and the

like thaf ap®apei/Ly @F@fgli”élalﬂlle;é’g@ﬁﬁ]&iqrbP@Wl%gé\l%)érftt@e ?—q%nqwaé in rats.
h t t
Pl dity can e ihRrAREbAfefIShRR ALER § STl AhAberBIelI 800,

| eci thin, byatehed 881 B8EReSkel PlefieraddHRH @dtapaibis ¥ith IsivAtistamirdehreleasing of
30 dispersion and by the use of surfactants. Except insofar as an

convent i onaPStet andoyater spybolgy Sncduds mpognds disdotsd IPREIUBHYFYT0VO agent i s
| nconpat i bl @ E7at1}t;'e erﬁ‘%§ céﬁﬁ RS TPOHRH A& exgresfslg hﬁ eé"ﬂ&%ﬂ%k Rletedtze

thereat in t rmaceutli ca conposi ti nvention

cont enpl2at echn e%gémm)s;sreﬁwe@ LHRH hhegfiligrcorpeists tﬁalstfrt’cuﬂ@CA@-UBNaB Equml ation
The LHRH ant agoni st _can be adnministered as needed to a subject and

preferably PheadhPal sheved veom-Ageldys(iRr, %A&‘Qﬁé{%ﬂrﬁ@&rﬁélt@aw’l 149
formul ati on for r ng a water-insol ubl e conpl ex of
the LHRH an{‘ll&%g?‘ﬁcg eda hﬁhm{%s hi‘tgn %@@5 ‘macronol ecul e, a sl owrel ease
pol yner (e.g., aMRhtivalst ihdendiRdasBEihe ifvéRiorich BE Qsddd@itiPM Wored vared &

pol y-1 acti del pol y-gl ycolide copolyner), a formulation in 10 an osnotic

punp, an i mpbmpourgis kaownamﬁmartrmmapaLHRH aegonist petivityd TiheseelldBHf or mul at i on
is admnjstered h a te ro onti nual rel.ease of the drug
5 the. oo, sutagonts WhEME R indbt 8t e e R P e iR el of

phar maceut i asih.ry. u el f_aqueous
vehi cl es ang@{uﬂ%’?} ggg‘gﬁ%%{}gﬂ%gﬁ%@%ﬁéﬁ ﬁyg‘gc}yeg\%ﬁg?ng;ﬁlrg?ﬂor ITDu5| ng

i nfusi on pulpB, AR, D-Ghé (M)rbd&ﬂraﬂq bHRH)had $§B-7% (mﬂsaiudnatvn(ms can be
sterilized with, preferably, gamma radiation or electron

sterilizati &E FPped (hfwm @e spugtaist AgIBNpl24-Gidp-Fhey, &Pﬁg]nD -Giffe D HRH
i |
Dhyat ol ogi cant o akbE Asphep S gl UL LR aHls e kB i EEfRd Y '

sol uti org0 | Bf edhidneien h_tameLstﬂBhuamt@@mww . 4-01-MUPRE DIPABN- k- ’rya? nlgl ated in
solid form e.~., lyophilized, and re 20 dissolved or suspended i medi at el y

prior to use. The injection can be, for exanple, in the formof a bolus
i njection or continuous infusion (e.g.) using infusion punps) of the LHRH
ant agoni st fornul ati on.



. When appropriately formul ated, an LHRH ant agoni st nmay be or algy} 0CT ZBPZ
adm ni st er edypobpteszgxanpl e, with an inert diluent or an assi mAGEIsPpsIsh e

carrier. The 2~ LHRH antagoni st (and ot her ingredients) nay al so be

. enclosed in a hard or soft shell gel atinjxapsule, conpressed into tablets,
or incorporated directly into the subject's diet. For oral therapeutic

adm ni stratj . apni €0_k | : j .excinients and
used in theL?%yﬁ%pgﬁm#ﬁqggg@%Fée?%@ft&@A uczz‘gﬁﬂg %Fgﬁ%q r%%ﬁg)sg,alr ézgﬁ;ul es,
elixirs, supgensiroam osyBups, wafers, and the like. The percentage of the
LHRH 30 antagonist in the conpositions and preparations ma}~, of course, be
vari ed. The anpuAs used@r8.tb&8ES "inhibiting(ag irC'ithiR0R eClaghesvor bHaldbitingf t he
LI -1 R -1 antagoni st .in.such therapeut~callv useful corg)osif[i ns i s such
that a sui t S¥iEcmRAstge iRuntended imPal Fdtcing 8r doprrg e byt %nt agoni st
by ot her st NvhaBRintltlie! Fhe RAT HIRIfiAl" 8ielded B incRRieIBAPERRAY %o t NE
conpound wi t'h, or co-adm nister the conpound wth, a naterial to prevent
its inactivahibition.| n one enbodi ment of the nethods of the invention, an

LHRI | antagonist |typicall K m a pharnmaceutical fornulation) alone is
admi ni stered to fRusesijsreairithe leAmaHeAE refRISIACKRINNG 3 HIDIGRE{h®BRECHIC t he

conti nat 1 orOPR s g be Sbfbes Br Blisfle ruhont R BIEAM L ebdlgulgy o1 s

t her apeut i ccaa@Ripns, Whi ch can be conbined with the LHRH ant agoni st
treatment include antiestrogens (e.g., used in treatnent of _
est r ogeh0 dependehs usedrhsrain, the term "sulcat? isantepdad tofingydranimatesusegptibie to

ranti - andr ogge LHRH, a~~oni sts or inhihitors of sex steroid, biosynthesis.
When an | nuiiTEGR GPORGEGRSTo TS RO PO Tt BTG, 113 - ay
be desirabl grefepred ERBbLRNA0 YR YubRATTsH SrirBite NUOAPSRA SR PReftRed BRbOAIIRNt 1N
an anount 1 i sufficient to maintain normal glucocorticoid |evels. Duration
and Level s thf pAdmaiens athuaian.o @thar eaaroplee of subaeth inelmtle dégs, bats,i gratsnandepwst he
phar maceuti cal | y_acceptabl e fornul ation Prgvi des sustai ned del.ivery, e.g.,
"sl ow rel ease" o}-hettﬁE“L}Fﬂilﬁ_a Bt 5B ATISECAE 280 LIS TBETS LOMNAPEOdH y, "t he

f or mul a ongiplAhdLR RIS 1thRFuRAL LYENY clsishie of KA RALRIGRP I ddoty at | east
one week, nore preferabty at [east”two weeks and even nore preferably at

| east one nwemipbraadr¢,asudllyewipin acovapanied patspirataaciaptsabjeet. f or mul ation i s

adm nistered to the subject. In yarious enpodi ments, a subject may be
treated for at |ahuteddseinghs ‘r‘?f“‘a?m!‘é%ig"cgegﬁF%#Ersﬁﬁﬁ?‘ﬁgo‘éﬂdsé atjagiagpnigs the

mont hs wi t hf ISt . . S iR thel term " ined
delivery" i S e?%dérﬁgtefbdﬁ ?%&'?(gg%lﬁd& %%ﬂﬁ%ﬂa?‘q e??@e‘rf/h o%ﬁgigL%m%% glgd;ni st
in vivo ovederivatiessitiidtedtT suchrie vii@lifeted togenafbae and troddxifene) fudsdracoeheetddliyver y
of the I,THRH ant agoni st can be denonstrated b%xrfor exanpl e, the continued
t her aped?i caailakle fe. & tamexifenirads memg oNOLY AJVEK Y aroductf ICK yst ai ned
delivery of nt agoni st can be denonstrated by continued

fstppr essi onp%agﬁﬁég{dﬁ%@'shes or 30 gynaeconastia over tine). Alternatively.

sustai ned del i veAyusell Hetegn, tid_¥drma nb@gandrégen" réiBrs38 azoafpdund tha? adkagborfizet 2002

the release or action of androgens. Anti-androgens are known in the art (see, e.g.. U.S.

Patent 4,386,080), and are commercially available (e.g., ANDORCURTM, a product of

25 Schering A.G.) and include steroidal and nonsteroidal anti-androgens. Specific
examples of nonsteroidal antiandrogens include flutamide (4'-nitro-3'-trifluorormethyl
isobutyranilide; trade name EULEXINTM; Schering-Plough), bicalutamide and
nilutamide.

As used herein, the term "LHRH agonist" refers to a compound that stimulates

30 the luteinizing hormone releasing hormone receptor such that luteinizing hormone is

released (e.g.. a compound that mimics the activity of LHRH). An LHRH agonist can



.PCT/L 599! 09N81 may be denonstrated by detecting the pr esence2016r O&TLZ%Q
antagoni st r{jg oéfsygover tinme. The pharnaceutical formul ati onpctisegh/isosit he
nmet hod of the invention, contains a therapeutically effective anmount of the
.LHRH antagonist. A "therapeutically effeggiive anount” refers to an anount
effective, at dosages and for periods of tinme necessary, to achieve the
desired resylt. A therapeutically effectiv t.Of Lk ant agoni st
may vary acg‘@?'?ﬁrﬁ@[e'ﬁ Ehf"_g%flﬁlpg agthdw tg%n ?%'érag]i‘@ggggétsefr 5¢ é&gsaﬁgﬁggﬁ§$rﬁgi )ght of
the subj ect ,MaNd HRE BBhiststand Qhpdrnistite RRE @A T10Me Sk, (@drRMBreRillyi Railable
conmbi nati on with one or nore other therapeutic agents) to elicit a desired
response i n [tHRH sphjigs inclbedegeolidegimensame. URR QN THdjARbo T AR. gosordlide t he
opti mum t herapeutic respaonse.. /A therapeutic y effectiv unt is also
one in whi chiradeynamex ZOLADEETY; 4eneca) B\éﬁff%@ﬁyos@%érlmmﬁ@ﬁ?% 58S are
out wei gh rapeut i HERRIPIGA RM ™M f N hbmd il g4k ange
for a thg(rjag%eﬁ%&?gﬂg %?%%ygyeérﬁmunﬁ%[?‘ghd LHI anl?%dgoér}?gtnalfas 0.(8’%

pg/ kg- 10 nohlige" PYBIAREDTY: HettsvgdaraliroiWyah)tyaodlin (Hgédhgt), ganaporefier r ed
enbodi nents, the dosage of 1 ~ LHRI-I antagonist is about | 5-300

~g/ kg/ day, rdrespeed bisupliy(Qmetit 1 ~- 200 p.g/l: g/ day and even nore

preferably about S-100 /kg/lday.. Preferr Qsages Jin 30 [ kg/ day,
50 ~g/ kg!day, or Ti‘ﬁée@g/lwgﬁ‘(ﬂ%f%ﬁ/StFré)lqe%mB\gﬁlﬁeégeds %de%géglggl%éﬁgéor%ay
vary with the,&eygibi teRfid bidsymRRM (bl0Rnfifdh@eMiRI¢) Bh®hhitilord &f tkQichRr
further understood that for any particul ar subject, specific dosage

r egi menslGshoen sterbal bid§ymshiesd (age ketororazele) or dpmbinatonsiberzof.i ndi vi dual need
and the professional judgnent of the person adm nistering or supervising
the adm nistration of the LHRH antagoni st and that dosage ranges set forth

herein are @rarRbAlubicalll AelableFoifulddthanded to limt the scope of
practice of T T T O, regi mens nay be adjusted to

provi de the opti huthetthehapseftthecinvaspante LHAH omgexismnppieallpissidnghistetzdl us
may be adm ni stered, several divided doses y be adm nistered over tinme or
the dose rmay? BENFFGPBICRIBhICERabls derardatin. The PbATBAF e RSN i by the

€X1 gencl &s ‘?&ﬁ?ﬁioﬁ?%ﬂ%@‘?ﬁ@ém 'oﬁh@»‘i@h&gamaintthé E}&é?ﬁﬁ'aﬂrliéfz Agdyant ageous to
formul ate parenteral compositio I'n"dosage unit for or ease of

adm ni st r at iphfrmraoelitically acceptapleahrritp and)are ifiRaddge inthude dmyrfotfmealatistsed herei n
refers to physically. discrete 30 units suited as unitary dosages for the
manmal i an s GPperitde Withpharmacgutig! administgipns. inclydizg, é@/%@w%,iyrﬂ\en_c ¥ 40 ~
T 2002 PCT/ I} 1. i ' ' f the LI-IRH
antagoni st carEnpapanty s Bl IRk bbb B IARLE | 11D

associ at i on mvtiobpHehs, sietspdil, @dd [ipricmeEftnmaRtiondint hding dihth-spee ehulkihkon f or
t he dosage unit fornms of the invention arc dictated by and directly
dependerd? ofitalesirnixed Aliepkles.ciathatie membrane yegeles.rad sesealed icpythnarAesnt agoni st

used and the particul ar therapeutic effe Q chi ev . (b) the
limtations i nheﬁne%f)a‘i%ﬁulf"ﬂé p&& 8 © boor%xggrgntd%hﬁﬁggﬁe%ﬁcapraglﬁgagoni st for
t he treat merbmpfisedah [fHRAS Bﬁﬁg&ﬁist@(rﬁ?&%}%ﬁihg thestAuchit®aRad-NalhigsCi-pvent i on
is further illustrated by the foll ow ng exanpl es which shoul d not be
construed a®htd, B-PaUAN-Medyro m-ém%me(lgPabsL Dr Atad -3 4Rdd) inpawatar-inselnbie
publ i shed paten

her eby i ncorp8P %f‘ é‘gt@£9%€r$%%§%9ﬁ%&%dw%%%%%%&?i:p%ly%?eglsiuc fag on are
25 carboxymethylcellulose, as described in U.S. Application Serial No. 08/762,747 and
corresponding PCT Application No. PCT/US97/22881, the contents of both of which are
expressly incorporated herein by reference. In brief, the complex of the LHRH
antagonist and a carrier macromolecule is formed by combining the LHRH antagonist
and the carrier macromolecule under conditions such that a substantially water-insoluble

30 complex is formed, e.g.. aqueous solutions of the LHRH antagonist and carrier

macromolecule are mixed until the complex precipitates. The complex may be in the



.15 In this exanple, patients with stage D1 or D2 netastatic ?QQSP{ST{?ZOUZ
cancer or pa e&% 3 ith a rising Prostate Specific Antigen (PEMlB8Y6dos
after radiation €rapy, radical prostatectony, or other |ocal therapy were
.treated with the LHRH antagoni st PPl -149 @pt. a dosage of either 30 ng/ kg/ day
or 50 ng/kg/day for a sustained period of time (e.g., 14 or 28 days). O her

patients were tr atqd with the LHRH agoni st |eu rolhgcje 0 or vm',thwg t h

PRI -1 49 and HBURY HIGHAE S K- EHBUIES U RRVasE of f PELT Bale Rt et e sk e
to fill out J t [ ' j

related to gﬁg]r?gcgg&?%\ %ﬁé{eﬁé%ne?%eﬂg??rltﬁﬁge{}@vgﬁfg?ﬂﬁﬁg{&dg{ﬁgﬁgﬁ%ﬁﬁgﬁ ence

of hot fl askesi-sdlfddigsersympt THecopipidred suitsbie dadsidrilizatbre ssch dsdgspanfmsexual
desire, |oss of sexual potency, snmaller testicle size, changes or ?5 .
t hi nni ng i n imestigtionsgrrelectror bearmdiradiatinis Erer HeadminEai@hiie o Rrgkeeed carsige,

esi tancy, . G droararTaoy e e EDpiak terliog BHFRRYs, pitin R Saltl e o
hot flashes phRaR8hblQMR}iSative@abEfaghdnits @EfcBe anBRAKS tﬂ&eaf@gge,,sohﬁmpm{s).de al one
or PPI-149 in conbination with l'euprolide are summari zed bel ow WO

991 55358 z ARiQuONDIRRS VithCTIHids9s MIvEIohDl eart bedarivREZHdIBeI0ds dorerampld, Hot
Fl ashesPPI - 149 al one /8Leugr(_)| [ Eje al onePPI - 149 + ILeufpro(ali de3/ 8 il'hi s .data
deronst r at eSAPARYIA5aPASARAC OF SURILETRIPT 4 RaT{URHYMEISgEhPUPNIEBPINME iSfhne

di d j : i g | d
id not ex pﬁﬁ,?ﬁ{écpﬁﬁga&hfahaé B??Ya‘{\f‘@@f&qﬁa HREtHeRR, i églrt]sg{hm]{cpﬁ epg?‘té ‘?i%nt? hough

treated wit agoni s euproli de experience ashes

not i nt elgdi vgsh.oThecdrtisl mactobleraizhan sohpride d Snglbamoddeiuldr bpdcidsiie goacur rence
of hot flashes results, at least in pan, fromfluctuations in the |evels of
ci rcul at i ngSngledyps of PRIVIRSD 95 0 PLIPreaHECERt MAlGLRr SPeSiss ke L af gt WidPhone

(FSH) and) agonrdl 1L mb N3 cUaRBL oAb HEH,A0E2G00kSL, e | NI iU the

activity of receptor wthout ‘causing mhnhor surges I1n the 10 | evels

of LH and/ ocarb&kimakgieelilest, wighth) alditattiSRicdfic asetdid-pitymganasblic aaryliserve to
avoid or inhibit these fluctuations in LH and/or FSH | evel s wherever they

may occur cPpimess. kgnthamgumsi spdiw siasdisely coptepanst iragmnmsi dervaiyseand

experienci ng, hot fl ashes or her _patient popul ation experiencing hot

I hehes)'> 1P EegpRRlESodpieBlipls R T ool et e BRI R B ot at e
cancer or pahibfRippIy¥alddndofit atiadeRvARleal MdSIERich afid MifddRa poRSHrenevel
after radiation therapy, radical prostatectomny, or other |ocal therapy,

t hat were udervagioEsgA tprefatredaionic plyntes i$ ¢iRbpxmeeipdeglbdospppdinmosalis In
oned as .to t ccurrenc

described in Exanple.l were questi e f
ynaccomst F B PRUBEn o L PE e BB b S P BB BB B at f ent s
treated W t Bodib@. Add e 2O00H FhtabOMBY. Ellemsblym- 149544k tSmERER BSS faabe olhat the
patients receiving treatnent with PPlI-149 experienced gynaeconmastia to a
| esser et efw/w)ivdisarrieo sectarectade: pentidid euppainddén dapots other embodiments, the
ratio of carrier macromolecule to peptidic compound (w/w) can be, for example. 0.5:1,
0.4:1,0.3:1,0.25:1, 0.15:1 or 0.1:1. In other preferred embodiments, the peptide content
of the solid ionic complex of the LHRH antagonist and the carrier macromolecule is
57%, 60%, 65%, 70%, 75%. 79%, or more by weight. In yet other preferred
25 embodiments, the peptide content of the solid ionic complex of the LHRH antagonist
and the carrier macromolecule is 57 to 79% by weight. This formulation of the LHRH
antagonist and a carrier macromolecule has the additional advantage that it provides
sustained delivery of the LHRH antagonist into the tissue of the subject to which it is

administered.



sust ai ned re\kgeggﬂlgy ant agoni st fornmulation. a 100 m sol

LHRH ant agoni I49 was prepared by dissolving 6.7~ ng/ni o PPI-149 in

.water. An equal sanple ( 100 ml mninmum ;ef USP carboxynet hyl cel | ul ose

sodi um (Cl ~~TC) (low viscosity grade, Her cul es Chenical Co.) was prepared

at 0.1?~%w v and m xed unti | dIS olved. Equ al(h}eportlgl 3 of the PPl -149 and
it iotsprepe

CMC sol uti ons V\ei’éariﬁ‘l%’é&““(bﬁfjm“ﬁd G PlapR: 954 prigulaliqn eQMRHYS And a
solid mater F@i& nb"é?iz? {19%?111@' Réjterr;qupo?%hd X%&%@hc Vte aﬁtﬂfc&{ﬂ?ﬁizeg\é?xﬁ n%cgﬁ'&c And

t hen coll ec tra Ion ov tron nylo Ter

eval uation @tiudtdnﬁl Hoh bRt ohriprisé b frepenting at@nad uhi@SThebmohlss heelRRlcol0
| 49 conmpound was converted to the solid conplex. was renoved from sol ution.
The recover palywiers andgwsnapolyasers ¢.8s Synthelicce naturt)Ixegearringa d-ipeaspol ymeisf er r ed

t l. d f 7? h f whi t
pouder adis BBOSIHGEHS SErErorTRRE) Paly e Aish st HodP fir ar "and
pestle. El egppial Rhahdsd ;§aﬂenallts§§mfﬂe fof YorRARE tHéehafnddett GARTIcBptable
FXAMP1, F 4 In thi's exanple, patients with stage D1 or D? netastatic

prostate cafireulaion patplmﬂsn vhetmesmrmwmngmbldametusﬁb'odefruvcd AnlyimpansycPSA)

| evel after a[dlatlo theraﬁﬁ}é, radi cal Estat lor ‘15 ef | ocal

t her apy wer & 3!PWhitealaiiais ceitlose F\V%‘h‘feégﬁﬂi agen- r‘IB clury and palyserchgpedess

ei ther 50 I d fyi eks, 8
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causing an immunological rejection.
Polymers can be prepared using methods known in the art (Sandler, S. R.; Karo.
20  W. Polymer Syntheses; Harcourt Brace: Boston, 1994; Shalaby, W.; Tkada, Y.; Langer,
R.: Williams, J. Polymers of Biological and Biomedical Significance (ACS Symposium
Series 540; American Chemical Society: Washington. DC, 1994). Polymers can be
designed to be flexible; the distance between the bioactive side-chains and the length of

a linker between the polymer backbone and the group can be controlled. Other suitable

to
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polymers and methods for their preparation are described in U.S. Patents 5,455,044 and
5.576,018.

The polymeric formulations can be formed, for example, by dispersion of the
active ingredient (e.g., the LHRH antagonist) within liquefied polymer, as described in
U.S. Patent 4,883.666. or by such methods as bulk polymerization. interfacial
30 polymerization, solution polymerization and ring polymerization as described in Odian

G., Principles of Polymerization and ring opening polymerization. 2nd ed.. John Wiley
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are conventionally referred to as nanocapsules. nanoparticles or nanospheres. For the
10  most part, the difference between a microcapsule and a nanocapsule, a microsphere and a
nanosphere. or microparticle and nanoparticle 1s size; generally there is little. if any.
difference between the internal structure of the two.

In another embodiment, the pharmaceutically acceptable formulations comprise

lipid-based formulations. Any of the known lipid-based drug delivery systems can be

—
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used in the practice of the invention. For instance, multivesicular liposomes (MVL),
multilamellar liposomes (also known as multilamellar vesicles or "MLV"), unilamellar
liposomes, including small unilamellar liposomes (also known as unilamellar vesicles or
"SUV") and large unilamellar liposomes (also known as large unilamellar vesicles or
"LUV"). can all be used so long as a sustained release rate of the encapsulated LHRH
20 antagonist can be established. In one embodiment, the lipid-based formulation can be a
multivesicular liposome system. Methods of making controlled release multivesicular
liposome drug delivery systems are described in Applications WO 9513796 and WO
9703652.
The composition of the synthetic membrane vesicle is usually a combination of
25 phospholipids, usually in combination with steroids, especially cholesterol. Other
phospholipids or other lipids may also be used. Examples of lipids useful in synthetic
membrane vesicle production include phosphatidylglycerols, phosphatidyicholines,
phosphatidylserines, phosphatidylethanolamines. sphingolipids, cerebrosides. and
gangliosides. Preferably phospholipids including egg phosphatidylcholine,
30 dipalmitoylphosphatidylcholine, distearoylphosphatidylcholine,



preparation of a nedicanment for inhibiting hot flashes in a

use of an LWRHis&goni st for the preparation of a medi canenfCHEIPEAL | ng
hot flashes in a selected subject in need of treatnment for hot fl ashes.

A use of an LHRH antagoni st for the preddr-atlon of a medi canent for

treati ng nenopause-rel ated hot flashes in a selected subject in need of
treatment fQglesd HBIQ%@H&%-\IIcﬁhloahedhﬂmﬁmNlgBdn;@Baudélllu Ndeeolusel of claim1, 2 or 3,
wherein the LHRH antagoni st has the structure: Ac-D-Nal~, 4-Cl-D- Phe2,
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Claims 1. A use of an effective anpunt of an LHRH antagoni s EQ-TGZQUZ
A

The use of claim1l 2, wherein said | ashes aré a result of prostate
cancer t¥ eamhraphist, ﬁomﬁigmeusendfsmeloalhmrdsuhm zpowlaeomoﬁvesmlds htiRH | ashes are
a result of alcohol dehydrogenas def|C| ency. Qct ober 2002 .1 The
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antagoni st 1s 'admnistere tO the subject by a parenteral route.

use of cl aignBlaphesicObindBBiovh@neirmgt Hd61.HRBD Ad¢ango it at.. insl iackwhias. S\tlatdd to the
subj ect by intranuscul ar, intradermal or subcutaneous injection, 13. The
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P

The use of letmbldel®adevhaneilupr har. macrecapseias (I.SaBatepts 451584t bandil at i on
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carrier
copolymers useful in making microcapsules or injectable formulations (U.S. Patents

15 4.677.191 and 4.728.721). and sustained-release compositions for water-soluble
polypeptides (U.S. Patent 4,675,189). A particularly preferred sustained release
formulation comprises the LHRH antagonist in a water-insoluble complex with an
anionic carrier macromolecule (described further above and in U.S. Application Seria}
No. 08/762,747 and PCT Application PCT/US97/22881).

20 In addition to the LHRH antagonist and a pharmaceutically acceptable carrier,

the pharmaceutically acceptable formulation used in the method of the invention can

comprise additional pharmaceutically acceptable reagents and/or excipients. As used
herein, "pharmaceutically acceptable reagent and/or excipient" is intended to include any

and all solvents. dispersion media, coatings. antibacterial and anti fungal agents. isotonic

19
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agents (e.g., sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride) and
absorption delaying agents (e.g., monostearate salts and gelatin), and the like that are
physiologically compatible. Excipients include pharmaceutically acceptable stabilizers
and disintegrants. The proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of

30 dispersion and by the use of surfactants. Except insofar as any conventional media or



17. The use of claim1, 2, or 3, wherein the LHRH ant agoni st
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LHRH antagonist (and other ingredients) may also be enclosed in a hard or soft shell
gelatin capsule, compressed into tablets, or incorporated directly into the subject's diet.
For oral therapeutic administration, the LHRH antagonist may be incorporated with
excipients and used in the form of ingestible tablets, buccal tablets, troches. capsules.
elixirs. suspensions, syrups., wafers. and the like. The percentage of the LHRH

30 antagonist in the compositions and preparations may, of course, be varied. The amount
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20 asubject. Preferably, the formulation provides sustained delivery of the LHRH

antagonist for at least one week, more preferably at least two weeks and even more
preferably at least one month after the pharmaceutically acceptable formulation is
administered to the subject. In various embodiments. a subject may be treated for at
least one month, at least three months or at least six months with the LHRH antagonist.
25 As used herein, the term "sustained delivery" is intended to include continual
delivery of an LHRH antagonist in vivo over a period of time following administration.
Sustained delivery of the LHRH antagonist can be demonstrated by, for example, the
continued therapeutic effect of the LHRH antagonist over time (e.g.. sustained delivery
of the LHRH antagonist can be demonstrated by continued suppression of hot flashes or

30 gynaecomastia over time). Alternatively. sustained delivery of the LHRH antagonist
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achieve the desired result. A therapeutically effective amount of the LHRH antagonist
may vary according to factors such as the disease state, age, and weight of the subject. and
the ability of the LHRH antagonist (alone or in combination with one or more other
therapeutic agents) to elicit a desired response in the subject. Dosage regimens may be

10 adjusted to provide the optimum therapeutic response. A therapeutically effective amount
is also one in which any toxic or detrimental effects of the LHRH antagonist are
outweighed by the therapeutically beneficial effects. A non-limiting range for a
therapeutically effective amount of an LHRH antagonist is 0.01 pg/kg-10 mgrkg,
preferably between about 0.01 and 5 mg/kg. In preferred embodiments, the dosage of

15 LHRH antagonist is about 15-300 pg/kg/day, more preferably about 15-200 ug/kg/day and
even more preferably about 15-100 pg/kg/day. Preferred dosages include 30 pg/kg/day,
50 pg/kg/day, or 100 pg/kg/day. It is to be noted that dosage values may vary with the
severity of the condition to be alleviated. It is to be further understood that for any
particular subject, specific dosage regimens should be adjusted over time according to the

20 individual need and the professional judgment of the person administering or supervising
the administration of the LHRH antagonist and that dosage ranges set forth herein are
exemplary only and are not intended to limit the scope or practice of the claimed
invention.

Dosage regimens may be adjusted to provide the optimum therapeutic response.

25 For example, a single bolus may be administered, several divided doses may be
administered over time or the dose may be proportionally reduced or increased as
indicated by the exigencies of the therapeutic situation. It is especially advantageous to
formulate parenteral compositions in dosage unit form for ease of administration and
uniformity of dosage. "Dosage unit form" as used herein refers to physically discrete

30  units suited as unitary dosages for the mammalian subjects to be treated; each unit
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5 particular therapeutic effect to be achieved. and (b) the limitations inherent in the art of
compounding such an LHRH antagonist for the treatment of hot flashes or
gynaecomastia in a subject.
This invention is further illustrated by the following examples which should not

be construed as limiting. The contents of all references, patents and published patent

10 applications cited throughout this application are hereby incorporated by reference.
EXAMPLES

EXAMPLE 1:

15 In this example, patients with stage D1 or D2 metastatic prostate cancer or
patients with a rising Prostate Specific Antigen (PSA) level after radiation therapy,
radical prostatectomy. or other local therapy were treated with the LHRH antagonist
PPI-149 at a dosage of either 30 mg/kg/day or 50 mg/kg/day for a sustained period of
time (e.g.. 14 or 28 days). Other patients were treated with the LHRH agonist leuprolide

20 or with both PPI-149 and leuprolide.

During the course of treatment, patients were asked to fill out an endocrine-
related questionnaire, which probed symptoms related to changes in androgenic hormone
levels, including the occurrence of hot flashes. (Other symptoms probed included
tiredness, loss of sexual desire, loss of sexual potency, smaller testicle size, changes or

25  thinning in body hair, decrease in muscle mass. decrease in muscle tone, increase or
decrease in body weight. urine frequency. urine urgency, urine hesitancy, and nocturia.)
A summary of the results for the occurrence of hot flashes in patients treated with either
PPI-149 alone. leuprolide alone or PPI-149 in combination with leuprolide are

summarized below:
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This data demonstrates that patients treated with the LHRH antagonist PP1-149

alone did not experience hot flashes whercas more than half of the patients treated with

W

the LHRH agonist leuprolide experienced hot flashes. Although not intending to be
limited by mechanism, it is thought that the occurrence of hot flashes resuits, at least in
part. from fluctuations in the levels of circulating luteinizing hormone (LH) and/or
follicle stimulating hormone (FSH) and, accordingly. that use of an LHRH antagonist
(which inhibits the activity of the LHRH receptor without causing minor surges in the

10 levels of LH and/or FSH associated with the use of an LHRH agonist) can serve to avoid
or inhibit these fluctuations in LH and/or FSH levels wherever they may occur clinically
(e.g., in menopausal or postmenopausal women experiencing hot flashes or other patient

population experiencing hot flashes).

15 EXAMPLE 2:
Patients with stage D1 or D2 metastatic prostate cancer or patients with a rising
Prostate Specific Antigen (PSA) level after radiation therapy, radical prostatectomy, or
other local therapy, that were undergoing treatment with the LHRH antagonist PP1-149
as described in Example 1. were questioned as to the occurrence of gynaecomastia.
20 These results were compared to data obtained for patients treated with the LHRH agonist
Leuprolide. The results demonstrated that the patients receiving treatment with PP1-149

experienced gynaecomastia to a lesser extent than those treated with leuprolide depot.
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mixed until dissolved. Equal portions of the PPI-149 and CMC solutions were mixed
(giving a CMC:peptide ratio of 0.2:} (w/w)) and a solid material was obtained. The
solid material was stirred overnight and then collected by filtration over a 0.45 micron
nylon filter. HPLC evaluation of the solution filtrate indicated at least 95% of the PPI-
149 compound was converted to the solid complex. was removed from solution. The
recovered white paste was rinsed twice with water and then transferred to a vial and
dried in vacuo. Upon drying for 72 hours, 633 mg of a white powder was obtained. The
solid material was then powdered in a mortar and pestle. Elemental analysis indicated

57% peptide in the complex.

EXAMPLE 4:

In this example. patients with stage D1 or D2 metastatic prostate cancer or
patients with a rising Prostate Specific Antigen (PSA) level after radiation therapy,
radical prostatectomy, or other local therapy were treated with the LHRH antagonist
PPI1-149 at a dosage of either 50 mg or 50-100 mg for a sustained period of time (e.g., 4
weeks, 8 weeks, or 85 days). Other patients were treated with the LHRH agonist
leuprolide (LUPRON™) with or without an anti-androgen.

During the course of treatment, patients were asked to fill out a questionnaire,
which probed symptoms such as the frequency, severity, and duration of hot flashes. A
summary of the results for the occurence of hot flashes in patients treated for 4 weeks
with either PPI-149 alone. or leuprolide in combination with the anti-androgen are

summarized below in Table I:
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A summary of the results for the severity of hot flashes in patients treated for 4

weeks with either PP1-149 alone, or leuprolide in combination with the anti-androgen are

summarized below in Table II:

Table I1: Severity of Hot Flashes

Severity of hot
flashes

0

mild-moderate

moderate-severe

Leuprolide =+

anti-androgen

42%

55%

3%

.003

PPI-149
(n=199)

62%

38%

0%

.003

A summary of the results for the duration of hot flashes in patients treated for 4

10 weeks with either PPI-149 alone, or leuprolide in combination with the anti-androgen are

summarized below in Table 1II:
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These data demonstrate that during the first 4 weeks of treatment. patients treated
with the LHRH antagonist PPI-149 alone experienced hot flashes less frequently than
5 patients treated with leuprolide and anti-androgen. Moreover. the hot flashes in patients
treated with PPI-149 alone were less severe and lasted for a shorter period of time than
the hot flashes in patients treated with leuprolide and anti-androgen.
EQUIVALENTS
10 Those skilled in the art will recognize, or be able to ascertain using no more than

routine experimentation, many equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encompassed by the following

claims.
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6. The use of claim 1 or 2, wherein said hot flashes are a result of
menopause.
7. The use of claim 1 or 2, wherein said hot flashes are a result of

tamoxifen acetate treatment.

8. The use of claim 1 or 2, wherein said hot flashes are a result of

prostate cancer treatment.

9. The use of claim 1 or 2, wherein said hot flashes are a result of
alcohol dehydrogenase deficiency.
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carcinoid syndrome/pheochromocytoma.

11. The use of claim 1, 2, or 3, wherein the LHRH antagonist is
administered to the subject by a parenteral route.

12. The use of claim 1, 2, or 3, wherein the LHRH antagonist is
administered to the subject by intramuscular, intradermal or subcutaneous injection.

13. The use of claim 1, 2, or 3, wherein the LHRH antagonist is
administered to the subject in a pharmaceutically acceptable formulation.

14.  The use of claim 13, wherein the pharmaceutically acceptable
formulation comprises a lipid-based formulation.

15.  The use of claim 13, wherein the pharmaceutically acceptable

formulation comprises a polymeric matrix.

16.  The use of claim 13, wherein the pharmaceutically acceptable
formulation comprises the LHRH antagonist in an insoluble complex with an anionic
carrier macromolecule.

17. The use of claim 1, 2, or 3, wherein the LHRH antagonist is
administered at a dosage of about 15-300 ug/kg/day.

18. The use of claim 1, 2, or 3, wherein the LHRH antagonist is
administered at a dosage of about 15-200 pg/kg/day.

19. The use of claim 1, 2, or 3, wherein the LHRH antagonist is
administered at a dosage of about 15-100 pg/kg/day.



1098& ()- s$SL098& ()- @RLOYE ()- ! 1099 TT=SN|[: AL10$ 2 1098& ()-
010984 ()- -109& ()- ,,1008& ()- )10%8& ()- L' 10%4& ()-5678KvU410
1099& ()- F 1098& ()- 1098& ()- 1094.094.0% 7gLO9%8& () -

51094 ()-(hQ [:vUA10 y' 10%& ()- MLO%A& ()- "10%& ()-  10%& ()-

f1000& ()- &MLOYS& ()-GSe|[:vUAL0 ("109%& ()- ' mlO%& ()- 9$@0%& ()-
"MLO%S& ()- YL098@& ()- Z1098& ()-B|[:yU410  7L1090&! F
2L10W&'8- ,fllowéz)()- -‘100/35/«)&'6[ i(5‘100/@/«&() * 4 ()%Otdftfﬁﬁ%%()

L 1099@ ()- S109& ()- 1098& ()- 109%09%40% , &91098& () VSb| [ : vU410

, 1098& () -, L10Y3@E: () The Ls¥6k dfaim 1 |2Wvﬁﬁerelnjtﬂ9ﬂﬁ@ﬁ9|'antagomst is
"1099& () - bX| [:vU410 109%9& ()- )1 1094 () | (1098&' () - l-#lO%V& O)-

10W&a(15mmstemﬂi@enmr)uouebfwngaw@é@nﬁg-rqte]aée fonq@datlm 23] c" "Heading 33]c"

"Headi ng 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
"Headi ng 93] c"A "Default Paragraph Font W, 39>DHL~T] ] flp%| 7, b
C(9=eENXan&! <Q TRh{! n&hpasedFLlaim 1, 2, or 3 wherein the LHRH antagonist is
A<<=>] @ AAB] DEWGH. | VKK~L MNNOPTUWYX ZZ\ b’\dlgl kps$y% ~j *7lu@n= ] 9/ *=V$08G
b 6Ti ﬁﬁg‘"Némr%thﬂ)&ﬁlémQﬁdmC@mhﬂé%% Wit at least 90 othssdhekapsutic a

"HEUR ()*+,-./0123456789:
<= >’>@\BCDEFG—|I JKLI\/NCPQ?STU\/V\XYZ[\]’\ “abcdef ghi j kI mopgr st uvwxyz{|}~

22. A use of an LHRH antagonist for the preparation of a medicament

for inhibiting gynaecomastia in a subject.

23. A use of an LHRH antagonist for the preparation of a medicament
for treating gynaecomastia in a selected subject in need of treatment for

gynaecomastia.

24, The use of claim 22 or 23, wherein gynaecomastia is the result of a

hormonal imbalance.

25.  The use of claim 22 or 23, wherein the LHRH antagonist has the
structure: Ac-D-Nal', 4-CI-D-Phe?, D-Pal®, N-Me-Tyr®, D-Asn®, Lys(iPr)8, D-Ala'’-
LHRH.

26. The use of claim 22 or 23, wherein the LHRH antagonist has the
structure: Ac-D-Nal', 4-CI-D-Phe?, D-Pal®, Tyr®, D-Asn®, Lys(iPr)¢, D-Ala'® -LHRH.



