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the detection of lesions in dense breast tissue are still needed. especially strategies that

20 can be used with traditional mammography.

Summary of the Invention

This invention provides improved methods for detecting lesions in dense breast
tissue. The methods of the invention generally feature administration to a subject of a
25  luteinizing hormone releasing hormone (LHRH) antagonist in an amount and for a
period of time sufficient to reduce the density of breast tissue prior to imaging the breast
tissue, for example by mammography. to detect a lesion in the breast tissue.
In one embodiment. the invention provides a method for reducing breast density
in a subject. The method comprises administering to the subject an LHRH antagonist in
30 an amount and for a period of time sufficient to reduce breast density in the subject prior

10 generating an image of the breast tissue.
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phar maceuti cal conposition, packaged with instructions for using the LHRH
ant agoni st for reducing breast density in a subject prior to generating an
i mge of breast tissue of the subject, wherein the pharmaceutica
conposition is a sustained rel ease fornul ati on which allows for the

conti nuous delivery of the LHRH antagonist to the subject for 11 days to 4
weeks. According to yet another aspect of the present invention, there is
provi ded a packaged fornmul ation for reducing breast density in a subject
prior to generating an inmage of breast tissue of the subject, conprising:




an LHRH antagoni st in a pharmaceutical conposition conprising a 205.00'5;2082
conpl ex of the LHRH antagoni st and a carrier macronol ecul e, packaged with
instructions for using the LHRH antagoni st for reducing breast density in a
subject prior to generating an i nage of breast tissue of the subject. 25
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there is provided a packaged fornul atiof-for reduci ng breast density in a
subject prior to generating an inage of breast tissue of the subject,
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According to yet further aspect of the present invention, there is provided a packaged
formulation for reducing breast density in a subject prior to generating an image of breast

tissue of the subject, comprising:

an LHRH antagonist in a pharmaceutical composition, packaged with instructions

for using the LHRH antagonist for reducing breast density in a subject prior to generating



antagonist” to refer to conpounds that inhibit LHRH R such that I
LH is inhibited. LHRH ant agoni sts have been described in the arz?s@@ﬁgm
U S. Patent 5.470,947 to Folkers et al.; Folkers et al., U S. Patent
5.843,901 to Roeske et al U. S. 15 Patent 5,413,990 to Haviv; U. S. Patent
5,300,492 to Haviv; U S Patent 5,371,070 to Koerber et al ; U S. Patent
5,296,468 to Hoeger et al ; U.S. PatedP-5,6171,835 to Janaky et al.; U.S.
Patent 5,003,011 to Coy et al.; U.S. Patent 4,431,635 to Coy; U, S. Patent
4,992. 42pn iipagg of bregst tissue of theysubjectq whsreinge pharmgeatisal congpositianeista
4.801. 57 3 PR t ent. 89, 0 et al.
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Ac-D-Pal 25 Bis Hs or 4-C-D-Phe Cis Trp, D Pal. D Nal,
L-Nal -D-Pal (NNO, or DTrp D,is Ser Eis NM-Aa, Tyr, N M-Tyr, Ser,
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sustained release formulation which allows for the continuous delivery of the LHRH

antagonist to the subject for about 1 month,

According to further aspect of the present invention, there is provided a packaged
formulation for reducing breast density in a subject prior to generating an image of breast

tissue of the subject, comprising:

an LHRH antagonist in a pharmaceutical composition, packaged with instructions
for using the LHRH antagonist for reducing breast density in a subject prior to generating
an image of breast tissue of the subject, wherein the pharmaceutical composition is a
sustained release formulation which allows for the continuous delivery of the LHRH

antagonist to the subject for 11 days to 4 weeks.

According to yet another aspect of the present invention, there is provided a packaged
formulation for reducing breast density in a subject prior to generating an image of breast

tissue of the subject, comprising:

an LHRH antagonist in a pharmaceutical composition comprising a solid ionic
complex of the LHRH antagonist and a carrier macromolecule, packaged with
instructions for using the LHRH antagonist for reducing breast density in a subject prior

to generating an image of breast tissue of the subject.
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Wi th the anhonk S thO AT ah@3hisCAR 2fcafriddMHadibindletlile prevelt, packagPdvith

PCT/ US99109082 or a pharmaceutically acceptable salt thereof. |I'n preferred

enbodi memsgyctfons oxQusamgithz LERH antagonist Eorppducingbigastdensityyin 4 subjack peer ed
enbodi nents, Z.s an N-benzyl ridiniummjety. In other preferred
enbodi ne&%e,ne'fguflgablrﬁﬁ%e%rhréasﬁﬁgﬁﬂ’gﬂﬁf%%ﬁ'ety. In yet other preferred
enbodi nents, 10 His Qand Zis a sulfoniumnoiety. In a particularly

preferred enbodi nent, the peptide conprises a structure
According to yet another aspect of the present invention, there is provided a packaged

formulation for reducing breast density in a subject prior to generating an image of breast

tissue of the subject, comprising:

an LHRH antagonist in a pharmaceutical composition packaged with instructions
for using the LHRH antagonist for reducing breast density in a subject prior to generating
an image of breast tissue of the subject, wherein the pharmaceutical composition is a
sustained release formulation which allows for the continuous delivery of the LHRH

antagonist to the subject.

Detailed Description of the Invention
. The present invention provides methods and compositions for improved

20 detection of lesions in dense breast tissue. The methods of the invention generally
feature administration to a subject of an LHRH antagonist in an amount and for a period
of time sufficient to reduce breast density in the subject, prior to generating an image of
the subject's breast tissue. LHRH is a natural hormone produced by the hypothalamus
that interacts with the LHRH receptor (LHRH-R) in the pituitary to stimulate production

25 of luteinizing hormone (LH). LHRH antagonists inhibit the LHRH receptor such that
release of LH is inhibited, which ultimately leads to decreased circulating levels of sex
hormones (e.g., estrogens in women). In one embodiment of the invention, the
circulating levels of sex hormones, e.g., estrogens in women. are decreased to a
temporary castrate state level (e.g., less than about 20-30 pg/ml). In another

30 embodiment of the invention, the circulating levels of sex hormones, e.g:, estrogens in

women. are decreased to a temporary castrate state level (e.g.. less than about 20-30



Ac- Sar - 4- C1- D- Phe- D- Nal - Ser - Tyr - D- Pal (Bzl ) - Leu- Lys(i Pr}-Pr ozlggl@@ﬂ' 2 ﬂZa
phar maceuti cal | y acceptabl e salt thereof. In another particu ﬂf‘hﬁs@%ﬁ S red
enbodi ment , YO58t i de conprises a structure: 1 ~
Ac- D- Nal - 4- Cl - D- Phe- D- Tr p- Ser - Tyr - D- Met ( Sge) - Leu- Arg- Pro- Al a- NH2; or a
pharmaceutically acceptable salt thereof. In a particularly preferred
enbodi nent, the peptide conprises a structur

b BRE &

Ac- D- Nal - 4- B8 then glipwed 1o HgFeags 1 rgo "éﬁ‘fﬁﬁé‘f‘fé%ﬁﬁe) absuy 39559 . ngr)) Relor 40
h ticall. : eqf . - LHRH R
Pt agon ot (ibashe HRCEEAS Hihel SUhad HifRhding do b 1B meGRARY. e

conpri si ng Qe&biised lavets ofAiBulatiby Estfogentrdsullingfasie UM RH iagtapofistireAGe it Mal |
Ac-D-Qal, Ac-Sar, or Ac-D-Pal 25 Bis H s or 4-C1-D-Phe Cis Trp, D-Pal,

D-Nal , L- Nathdbghuio(lpaddp, onit leastentpbuts tGalecasest mdivkogitad brepgt densptye Tinigr |
Ser, Lys(iPr), 4-d-Phe, . Hs) .Asn, Met, Ala) Arg or |le; 30 s XTA\NRO
V0 0ol 5537 mghanam wrﬁﬁ&e"k%he.?OfieﬁefaalsnH’érﬂbﬁsf%av%}haabmt:&aﬂ&eqﬂn post-
conprises a s VAR CYo WY ¢ o) . | r ) ' L Pr),

A ety o RpRR}sal woch e iRl ke el Solytlie B Smstalils] AR N
or D-Al a-NH2; or Jgopifeatisedrelubianionymaceepoadieadilys ahderitbed, @eftainltermiy wker r ed
enbodi nents, T is selected fromthe group consisting of ylids, 10 sul fonium

noi eti es, ahpginwadbydgfised.sul fates, sul fonates, alkyl halides and benzyl

halides. In a particularl referred enbodi ment, T is an a-hal ocarbonyl. In
anot her enbodi nerthe term T_Mﬁﬁm@ﬂoagbnra%tlsqsis‘@dem,rrefem%tqmcmpmdfthathehlblts

10  the luteinizing hormone releasing hormone receptor such that release of LH is inhibited.
The term "LHRH antagonist” may be used interchangeably with the term "LHRH-R
antagonist" to refer to compounds that inhibit LHRH-R such that release of LH is
inhibited. LHRH antagonists have been described in the art; see e.g., U.S. Patent
5.470,947 to Folkers et al.; Folkers er al., U.S. Patent 5.843,901 to Roeske er al.; U.S.

15 Patent 5,413,990 to Haviv; U.S. Patent 5,300,492 to Haviv; U.S Patent 5,371,070 to
Koerber er al ; U.S. Patent 5,296,468 to Hoeger et al ; U.S. Patent 5,171,835 to Janaky
et al.; U.S. Patent 5,003,011 to Coy et al.; U.S. Patent 4,431,635 to Coy; U.S. Patent
4,992.421 to De er al.; U.S. Patent 4,851.385 to Roeske; U.S. Patent 4,801.577 to
Nestor. Jr. et al.; and U.S. Patent 4.689,396 to Roeske ef al.

20 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-1-J
wherein
A is pyro-Glu, Ac-D-Nal , Ac-D-Qal, Ac-Sar, or Ac-D-Pal
25 B is His or 4-CI-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
or lle;
30 Fis



i nvention includes a peptide conprising a structure: A-B-C DDz - FF Uﬂgl
~ wherein Ais@&/ro-G u, Ac-D-Nal , Ac-D-Qal, Ac-Sar, or Ac- g@m% I's
or 4-C -D PA¥O®/$S8%rp D Pal, D-Nal. L-Nal-D-Pal (NO), or D Trp D i er
20 Eis N-Me-Ala, Tyr N-Me-Tyr, Ser, Lys(ifr), 4-d-Phe, H's, Asn, Met,

Ala. Argor Ile: Fis XM\NR Qwherein 25 R and X are, independently, H

or alkyl; and M conprises an N-acyl hydrophilic noiety; Gis Leu or Trp; H
is Lys(iPr), @n, Met.wherelvg | is Pro; and 30 3 is Gy-NH2 or D Al a-NHS;

ant agon; st used i n the- net BGLegt eniedHOLRET b PraRThdBta Dot i de
conprising a structure: A-BYGoDkisEs &dipolarmoietyO 991 55387 -s wherein Ais
pyro-Qu, Ac-DNaﬁaiFL@\Ebﬁ; l , Ac-Sar. or Ac-D-Pal Bis Hs or 4-Cl-D-Phe C
is Trp, D-Pal. D , L- -D-Pal(NNO. or DTrp Dis Ser 25 0 CT 2002
PCTI US99/ 9082 E Hgs Nys@Prh Gin. Mgt. orddrge- Tyr, Ser. Lys(iPr), 4-d-Phe, His,
Asn. Met. Ala Argipiprbifid Fis XLANRO
Jis Gly-NHj or D-Ala-NH»;
or a pharmaceutically acceptable salt thereof. In preferred embodiments, Y is selected
from the group consisting of ylids, tertiary amine oxides. nitrile oxides, pyridine-N-
10 oxides, and pyridinium zwitterions. In particularly preferred embodiments, Y is an ylid,
a pyridine-N-oxide or a pyridinium zwitterion. In a preferred embodiment, the peptide
comprises a structure:
Ac-D-Nal-4-Cl-Phe-D-Pal-Ser-Tyr-D-Pal(N-O)-Leu-Lys(iPr)-Pro-D-Ala-NH>.
In another preferred embodiment, the peptide comprises a structure:
15 Ac-D-Nal-4-Cl-D-Phe-D-Pal-Ser-Tyr-D-Pal(CH>COO-)-Leu-Lys(iPr)-Pro-Ala-
NHo;
or a pharmaceutically acceptable salt thereof.
In another aspect. an LHRH-R antagonist used in the methods of the invention
includes a peptide comprising a structure:
20 A-B-C-D-E-F-G-H-I-}
wherein
A is pyro-Glu, Ac-D-Nal , Ac-D-Qal, Ac-Sar, or Ac-D-Pal
B is His or 4-C1-D-Phe
C is Trp, D-Pal, D-Nal. L-Nal-D-Pal(N-O), or D-Trp
25 D is Ser
E is N-Me-Ala, Tyr, N-Me-Tyr, Ser, Lys(iPr), 4-Cl-Phe, His, Asn, Met, Ala, Arg
or lle;
F is D-Arg, D-Lys(iPr), D-Pal(iPr), D-Cit or Q, wherein Q has a structure
X Z

\Nﬁ/
R

O
30 wherein
R and X are. independently. H or alkyl; and
Z comprises a cationic moiety selected from the group consisting
of cationic pyridinium moieties and sulfonium moieties, with the provise that the

cationic moiety is not N-methyl pyridinium:



10 wherein R and X are, independently, Hor alkyl: and L conp2i55 g GEQI
polar nmoiety; Gis Leu or Trp; His Lys(iPr), dn Met, or Arg E:T/%?s%w&:%s-ro?
and J is G VANSSH D Al a-NH2; or a pharmaceutically acceptabl e salt
thereof. In preferred enbodinents, L is sglected fromthe group consisting
of DCt. D Asn, Dbdn, and D-Thr. 20 Preferred LHRH antagonists are those
having | ow histam ne-rel easing activity (e.g., an ED50 for histam ne

rel ease in a stafdalguionTeptro histanine rel ease assay of at Least 3 pg/m)
nore preferably at; , till nore preferably at |east 10 u
g/m) and that e?ﬁf%‘?t@ﬁm%?gi\?l[hbl ity. Preferred LHRH antagonists with

| ow hi st ani ner el bisdirAgandcti vity and water solubility include conpounds

di scl osed in U. §jiPaienH2e PRkigasi on Serial No. 081480, 494, and
correspondi ng PCT. applicati on WO 967407 the .entire contents of both of
whi ch are expr esg’ll‘g tﬁ?\EWHBFg?‘é‘H]%&%CIP?&ya’}‘Qﬁé? E?ﬁce. An especially
preferred L&RNamnaganically seeprabkeaaltithigesf ructure: Ac-D-Nal 1,

4- C1- D- Phe' DPI'r, N- -%hs I%AfnG Lﬁ%iPr%g., D-Ala:-LHRH (referred to
herein as PPI - 149 PEIfTeSERPABRETUF 1R ¢ 8 GaiPaisAypdinium motety. n .
Hi st am ne- r plefased rmiadiments,yZ of amN-bdiRy P@idiniuagmoiesy. chrother msfeaydd by t he
met hod descy i bed in U 4 | . -0 Raeske. . The effi.ca of

candi dat e L%cgﬁeg‘gsbrfisi Et@%ﬁ?sn f‘@?"t"?‘%’g?’ﬂﬁg‘ﬁeﬁg lségo%grnprl%ge”é"gseﬂc%’g,'m?'?)t?’

WO 991 53687H-i9Qan8 Dis@ sulfpdden POTYYISHDA pedRRlaslygipleered iembadinaeitithe paprat
such as tha [ 1. Corbin and Beattie. Endocrine Res. Commun. 2:1 {
197 ). In t ?Igﬁgsgéglgﬁ‘g%ﬁﬁg: LI -1 RH antagoni stic activity of a candi date
conpound i s assafé W'%Qslf}}er]ﬁd“Qlff@fngiW@l(&ZBrly@u-bt&(lRID'PW‘Mpr t he
conpound i Nof AbigarmaceliRallPhdPeptabRaGH (HSESH. 1 anbthet PAGRSSHy beefbgler to the
appearance of the breast ‘parenchyma by mamrography. The radi ographic

appear ance YPbesimseh ﬂ%‘?%“?ﬁ € gaArp %esd‘éé@ﬁmfﬁg upon the relative anounts of

qué ; Icom_ﬂeclt: ve f‘bmt larldl-BlFIi’HehEtT {Se&imxm-émt(kmaeyneuh&ga%-ma-NH2;

i ol ogi ca at appears | uc i €. arker .appear.ance). whereas
connective ¥ mﬁ%ﬁﬁcglﬁy f‘icggtﬁggs Héeé?dfd«?ﬂge"aﬁ“?‘ﬁfrgp B’efqrﬁﬁte)é‘?bo\g?r_“em’_
appear ance) the phptideOcdmarthes a swmadtuseyst em f or cl assi fyi ng breast density is
that of Wlfe ( G R 415081 AP R 2 _AWhe dafii four bre )

par enchyna) pat tcgrggz&a é(lzcg]r@i Pn};g% ?%F‘?‘e}g?p %?Sﬁﬁ*‘%@%ﬁ?&%&? ﬁg—h‘y

nor mal br eagta pr@Acqusicalinirsspiablelsath thereafnpl etel y of fat with perhaps a few
fi brousagonnect | keardif ugsec Bl LMRHLE bkl OhRd i1k AEBBS bEe %\Qpﬁgﬁt

involved with a prom nent” duct pattern to a mnimal degree, typica
conposed naitglufes & peptideLompEsing R $RESehar eol ar area (or |ess comonly in

t he upper axillary quadBaniD-BrF-gi-Helc] portions of the breast) one can see a
beaded |inear pattern representing prom nent ducts (up to one fourth the
vol une of tﬁée'g}neast), whi ch ducts may vary in dianeter from about 1 nmm up
to 3 or 4 mmin Anspt@lu, AadedNal PAcd)@alfAesSan dbirgabtPalnvol ved with a

prom nept duct pattefdoPf.crpIpfgrate to severe degree (nore than one fourth

t he vol une
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
or lle;
30 Fis



20 of the breast), wherein the ducts very often have a triangZ a CT 2002
disposition in the central portion of the breast and the degr 109082

i nvol verment WOs9/5687f r om one- hal f the vol une of the parenchynd 3&??7 all
of it and the connective tissue hyperplasya is sufficient to produce

coal escence of the ducts in some areas; and DY signifies an extrenmely dense
parenchyma) which usually denotes connective tissue hyperpl asia. Breast
tissues with a ?5 parehetreyyma) pattern of P2 or DY using the systemof Wlfe
are typically considered tg he ~dense, bre " nhati ve classification
systens al so can be used tgaén\f!a%(u ?‘ég%erpgﬁczet%tﬂgéﬁsﬁatysll:%rd exanpl e, Threat et
al . (Cancer (1980) 4:2550- A&oniprsehareqepforneetdifneg Woidty;, cl assi fication
system I n addi tbolg tegopqg;?]t aining the N1, P 1 and P2 categories, Threat
et 30 al defined a gﬁ tional’ subdivisions as follows: DY 1: honbgenous
density Billing Hoskys@PDHE, MR- oraff8 of the breast: DY2: honpgenous
density filling pyumotfign one hal f of 25 0CT 2002 WO 991y387

PCT/ US99109082 - 10 the breast: DY. mixed fatty and dense breasts wth
promi nent ducts VisPhr¥Haiarh-Mlah2iense areas of the breast, the amount of

density varmglphgrﬁ@a@umdw acveptabR) daltitRere®f. € t han one-half of the breast
contents but proiri nent ducts are vi i.blq WI(%)FI n the densit.es: &r\d QQY: a
specific pattern 'bPTC?FéFg eRpdHNoNy, TIasTPSed fronyihe @i onsigiph oY idser 5
or gani zgQ swalfdrsurdimdiettssnashaldcatbongtsy silfdtéd, suléemosi skelchatidasand/bén@AY! ) or

organi zed swi.tls of hor i | t ha % of, the breast
(QY2). bBr eﬁﬂglf 4 %P%ﬁg%ggg%gﬁ%f: %gc?gfa%dm%pgof %@no%-ﬂa%%b%r}yé. considered to
be "dense breast & andtherzstbodimeni 4 BHRIERRMtagoaist ossi idehenethodbef biE
"interned a MR i £ s N1, P 1 or QDYl are

consi dered Englegtg&ﬁng%:ﬁgﬁfgge@)&%ﬁngi—%%:%gsdtq% rr@r'easur enents can 10 al so be
used to eval uate and éaBe%(D-iEgE'bebhét densities (e.g., as described in
Boyd, Nik., whkre@tt- ( | 995) J. Natl. Cancer Inst. 87:670-675). The nethods
and conpositions of the invenf)intgn "to r§duce breast density" or "for
reduci ng breast deaPVIYOhAC-DitialdberDrQak écabar; or Aedhbéls and conposi ti ons
t hat f:auset a(phamgHmo;tmllD.mst par enchym) pat]te[.n ofta tsEbj gct t;) a
nore | ucen i.e.. Les e ~ ear r ive to the breas

par enchyng) pattgf’ﬁH%?‘%?%@Eiﬁhaé&ﬂ%ﬂﬁ'ﬁgﬁg@eﬂ&g)'@?p treatnent with a

met hod or conposiltisder of the invention. As used herein, the term "subject”

is intended to i RGLwdgsW dedrapiqual Breherakl.y I e
preferaglgy humangqg#dmﬁy)\gar’ng%?\gﬁggﬂ?ﬂfgegpﬁaﬁ%’es(lﬁf}héggl%&r F%E%ﬂ %ér@éﬁ%ﬁi on
is describe@rHerein in the context of fenamle breast tissue, which 20 is the
most preferred eplypdi ment, use of the conpositions and nmethods of the
invention in the detection of rare lesiqgps,jn breast tissue of males is
al so contenpl ated. The term "generating ‘any'1 mage of breast tissue" is
intended to refer to use of one of a i f techni ques known in the art
for visualizing breast architecture. EZ%\rrpl s of such techni ques incl ude,
but are not intended to be limted to, Til mOscreen mamrogr aphy (i.e.,
st andard mammogr aphy) whlélret.rasonography, transillum nation, thernography,
conput ed t onogr aphy, nagné?ic resonance i nmagi ng, radionuclide inmaging and
di gi t al 2%ammogr aphy. St and& and Xl are.sodependemdlyyblgoragbkwl; arsl per f or ned by
procedures well known in t : A i : Lgues referred to
above, as applied to the vimglfgfr{pygfgl%ﬁnodfc%da}g?ﬁlggc |l%1 cture, are
described in Jacksisdeurgrp; et al. 30 ( 1993) Radi ol ogy 188:297-301 and
- Braeuning. MP., 1B S(ﬂéﬁ) @;ﬁg@leﬂ,fe@ Cancer Res Treat. 3 5 :31-3 8. WO
99155387 ~ 5 0 CT.2002 ] US99109082 =1 1The term "breast |esion", or sinply
"l'esion" is intendeBr%adefer to any abnormality in breast tissue that can
be detecjed by ggnerGyiNig, anD-ARORHDf, the breast tissue. Exanples of such
| esi ons include, but are not i%?nd od to@ﬁe limted to, nalignant breast
tumors, beniPgA PBREMASEUYEHY Pecepible At bereghe aspect of the invention
pertains to met hdoanéther aspetucampHBiHRsdntabenist byedniinahe methods of the invention

includes a peptide comprising a structure:
A-B-C-D-E-F-G-H-1-J



subject prior to generating an image of breast tissue of the Hggﬂ?ZU@Q
nmet hods corrpvri se adm nistering to the subject an LHRH ant agonzé USob/Rbs2

amount and P& P25H5Eri od of time sufficient to reduce breast density 1n the
subj ect prior to generating an inmage of bgeast tissue of the subject. 10
The period of time for which the LHRH antagonist is adm ni stered may vary
dependi ng upon such factors as the particular subject involved, the density
of the breastherdissue prior to treatnent, the particular LHRH ant agoni st
used and the int I , Alhe > GS!I of breast tissue
desired). In var %;%?tﬁégﬁgréce?gﬂ%oélk%%gg{cﬁgﬁégwﬁﬁyLHW ant agoni st is
admi ni stered to this Biserdctl-Bothet one nonth prior to 15 generating an i mage
of the breast tigsyerpaportl. BDNGaIVENI-PAINLO). @8 TRTAS | Ng an i mage of the
breast tissue, ahout oOne to three days prior to generating an i mage of
breast tissue or A 6 to 24 hours prior to generating an inmage of breast
tissue. The anmourg isQ-MdRlh, Ay AJMVEStyr 2847 Iy sEiPe), adClaPle) HIBYA %2 MetdaREAEE Ng
upon such factlo_rs as the particul ar subject involved, the density of the
breast tiss®'frior to 20 treatnent, the particular LHRH antagoni st used
and the intendedpf®sult. A non-limting range for an anmount of an LHRH
antagoni st sufficient to reduce breast dgngity in a subject is 0.01 ug/kg
to 10 ng/kg. In various preferred enbodi ts, the LHRH antagonist is

adm ni stered at a dose range of about %ﬁrﬁg/ kg/ day, about 10-500

pg/ kg/ day or about 10-100 pg/kg/day. Prgferred dosages include 30

ug/ kg/ day, SO 25 ug/ kg/day and 100 pg/ kg/da$. The treatnent regimen al so
may vary dependi ng upgpngugh factors as the particul ar subject involved,
the density of the breast tissue prior to treatnment, the particular LHRH
ant agoni st used and the i ntRaade& #esinfependenilyekboralkyl: ank LHRH ant agoni st
may be admnistered in a simg&,gpﬂgb%q,,smlﬁsn&e@j;ngl e injection (e.g., a
singl e 30 subcutgneous or._intravenous injection).” Alternatively. the LHRH
antagoni st may b 15 Lewsorgles 1 2002 WO 991 55387 PCT/ US99/ 09082 - 1 v

adm ni stered in Mldi@(@rd@GiesMeyer Arg e, such as nultiple injections (e.g
, multiple subcutangous or intravenous injection). As used herein the terns
“mul ti plleS doses" l4h m"ﬁﬂ?ti ple injections” are intended to nmean nore than
one dose or i njedtis dhly-NHgped-AleNH>; For exanpl e, the LHRH ant agoni st may

b dm ni st Ll e, L d5 | h t |
d:yg ;.npg.:’ts. %;rﬁgaﬁgéé%égggggé%g%&ﬁ%%@gﬁg%ﬁce sezerg 6our7"s 0 sevil(rf N

.nje aced 3 . 8. .
23 36 or 48 hou PUPIRE Jelyerth R fomne e B eitisifingyay ChGt
admi ni st er eda dyNpaGHiPLAA DOpkr al | ows for continuous rel ease of the LHRH
antagoni st into the subject over tinme, such as by continuous infusion
(e.g., VG a subdiretemedidiRi4 aptagoniptsmaps thosmrying kv pisawané-adieasirpdactivoyn
Al zet} or in a sustai nﬁg-rel ease fornul ati As _used herein, the term

n.
"sust ai ned r(EBeA8 T T LSRRG TS i & AGRGETE &7 KiHcONPATNG ESGASE aISPHASAY hat
allow for the nt i nuous del.i very of LHRH ant agoni st _to .a subj over a
per i od of ¢ S eamb Ry rorirg e fesCl neE A ROt lePatly b ene
Such_ f or Ml 3lin@hdng chiithCabibysohébTiy. retefied SHHaU bAABONSI R low histamine-
intramuscul arly and allow for the continual steady relfease of a 15

pr edet er m neadieasimgiadctivify ahd wgptemsolubalitylib¢ledd coomsounids discldsed m PrePatened

enbodi nent, the LHRH antagonist is formulated as a sustai ned rel ease

f or mul at3on Arrligauen Peal Yo, 08/480.484 pandcoriesppnding BE T repligiongy 0674047 -
correspondi ] ' [ . nt. f hoth of
CoreSPondL 1, BT SORLLERS KR e SF LI SRULAZ IR op SR SR iy

ant agoni st i&pé@élgjbr@fe@ﬂdmiﬂﬂta@taaoﬂhﬁédm%‘éé iHeadirue QTPO&¢-D-NB] I COTMID-PhEY a
conpl ex of the LHRH ant agoni st and a carrier macronol ecul e that allows for

sust ai ned deDiRab N-be-Tyré, DiRinahy (db)fi. Br AlahO-LHRH (referraloniherst naPPlivhf
the conplex. Thjs gonpl ex i.s fQr nbi ni ng .the LHRH anta I and
the carrier Wéiﬁéﬂ&eg?ﬂ‘i@erdﬁ&éﬂg 952‘&’3?%)-g‘%‘é‘ﬂ&ﬂ&ﬁfﬁ*ﬁ%ﬂﬂﬁaﬁ%’lxn}&Oéﬁgmpﬁg
wat er - i ng®l | r , | i, ] f

ant agoni 37 afesSRTTuENe dSe AIUTe pftuthd cRGHERE 1S P AT D HIRKL
preci pi t at esTheldficagmiflcandidmy HHRHantagenik@imintibiaing OH fbléz8e @an boaRasddefor
granul es, a powder or a lyophilizate) or the powdered form of the conpl ex
can be pulverized finely enough to formstable |iquid suspensions or

sem -solid dispersions. The conplex is suitable for sterilization, such as
by gamma irradi ation or electron beamirradiation, prior to admnistration
in vivo. Preferred.carrier 30 macronol ecules for use in the conplex are
ani oni ¢ pol yners, such as anioni ¢ pol yal cohol derivatives, or fragnments

t hereof, and salts thereof (e.g., sodiumsalts). 250CT 2002 W

991 55387 PCTI US991 09082 - 13Ani onic noieties with which the pol yal cohol can

o, . o,



10 ani oni c polygal acturonic acid derivatives. and sul fated an Euﬁtolnm
pol ystyrene derivatives. A preferred anionic polyner is FET/US99/09082
car boxymet KM ’0ose sodium salt. In certain enbodiments, the carrier
macr onol ecul e, preferably carboxymethyl cg ! ul ose sodium and the LHRH

ant agoni st preferably PPI-149 are conbined at a ratio of 0 2:1 (ww of

N O”S?e&gg”‘éiqeéfé b odL SBh BB el b et B AN, B LRHOEER | or
exanpl e, 0.p %‘orgmun 31 10 02askay. Qnd BiRIPhnadridhic Acﬂvm %fEcEr(cﬁﬁﬁéde

enbodlnent t ent e so FORTC conpl ex- o

ant agoni st c%ﬁﬁ)otxh@lsczﬁ,&éyearbvrmeerseﬁm ﬂfétdnﬁov@a@?}%ctﬁ&%(A@% oftB%eombéand/i%
or nore by weight. In yet other preferred enbodi menfs, the peptide content
of the sol irdtsi oni c conpl ex of the LHRH ant agoni st 20 and the carrier

macronol ecule is_ 57 to,79% b ternativel t he sust ai ned-rel ease
formul at on of LFISHEHRAL Q’@Bgﬂ%és‘&yaﬁ S fgen A*St‘o é&%frfﬁlt a%PeP@Pﬁ%Pé‘SF(?FFaS
conpr|5|ng , o] ctide
ol ey 3 HarACh Ve by RELARLEGRY OTh BRI Bl %@*?%335% ikt Vred

copol ymer (&géhdmg hpordmugelaavemamslbafaecbomédmva nasuaahﬁcupahelim @saRnpithiai ng

t he polyner ?5 or copol ynme Such sustained-rel ease formul ati ons, suitable
for depot ith¢ btseasstorRadsqleglRﬂ atjappeare lugent (f.6x aéaﬂﬁenamqame)qu@ﬁre@HRH

agoni sts, such as | eupr . ten 4,677

30705, 721 COPtIBran BPRRHLE HENE: s pesbe Bkt PO e odP). The
sust ai ngg-r t ivery of
Fhot s O LA LN ST Babids, SRV GHPL BL verY
PCT/ US991 07824 86- 24927, ovlecc e fimed fsmsttreasnpdrehﬂemmpaﬁerhgr Aexdrdingad Welfe.ONlls  of
time. it may be necessar){ to readm ni ster, a sustained rel ease for rrul_ati on.
For exanpl elgmiieian eFsemts t/é!oeaglebrﬁeﬂ mbn%btlis sﬁmpﬁw@ alrapstcompletply of frryith

ant agoni st far i ea i st er.ed. thly

basis to ac‘ﬁ’qe ge stf{e)lolr?f'gsac Ot%ggcat Eh e%or 3R 6‘@? glws % - gsﬁ%reaéprmnt hs) .
Simlarly, jgveived ﬁﬁtﬂ%rb&h&%$ﬂuét%raﬁwnab 'aQﬂ‘mhﬁzﬂtdegﬁle' ¥eically kembbRld mainly
antagoni st for a period of one week can be readnnistered on a weekly basis

t o achi Bve ofifsthait e thetsubareokanaret or lsmnahomekﬁme upper subargiquaedrankedrease
formul ati ons, provi.ded herein (see .. EXx le 2) can deliver an LHRH

ant agoni st 4t thir T QTR Qfdh*b‘Preai‘S pRECan Sgsama@ﬁﬁlmweahwpma@wowm
readm ni ste ty

rethod of - ter EPAG oE R O5hel A RE HSHE JHILERURE k) vRRGR diEfCrer (£
known in thfbo&ft mrd upay 8 ol:HiRNnantwgmi sdseQ D sigriifies M bieakti ifVéivedwakanpl es of
whi ch include Nal-Ad u (having the structure: Ac-D-Nal (2)1, 4-Cl-D Phe'-
D-Pal 3, Ar ggompgny duqtRasternef 4 rpodegate (REQVerdresss: (nmpre ma@@nﬁr{evml&@volume
Cetrorell x the 4-Cl - D= Phe

5a £ ot Pty it 0L G ofien vy Bthediaf aShadtion abe st
decapept i deyorfiiiPbl'de breadTR Ethe defrde bHHdomh@gpﬂ.Rgtbe ot of@RalPheWdfsing Bf t he
nmet hod of the invention has the structure: AcD-Nal 1 , 4-C-D-Phe2, D Pal',
N- Me- Tyrs, tBe pgrsadhyansio nearipiaofiivend| thG conngsif veRissBe hippdrplasia HR¥ufficiesictoi bed
further in Eur o%ean Patentﬂgllz 400 .06S B) 20 A pba\gtj cularly Fr eferred LHRH
ant agoni st B8AuGssRoalescane ofiheilygls ip fomp areas, aadil) Y sremificsanexrgme e

structure: 2 i Pr)g,
b Al'a 10- LIEEFPRRS: Fhish b IbAORs copsetgh psubberb s, IRl Mbyep it &

hi stani o2 rghreasvi@l patdry bf P2 and Yhigig thelsysiei dmNolW@éx%QyPE:allﬂ&ﬂsméfbd to

adm nistration, PPlI-149 rapidly reduces sex hornone |evels to castrate

| evel s. Forbfemnﬁﬂ breasifien a singl e dose of PPI-149 was administered to nale
rats at a dosage,of 300 or asna, t est ost erone | evel s were
decreased to neaf ”ﬁﬂ?ﬂ%fléﬁsﬂgﬁ(?’é’ggﬁ}%@%? cgn RpHyed ‘B(‘}¥?lu3§9rhr?ﬁ55g?r¥§lt?'on.
Test ost er on 7 4

dose, but ngtIJ ‘ﬁ\\éﬁp% Wéﬁggfég g@f)ﬁﬂgrg;g@gog%% §Sudg;7k %?e& ?/@1‘23? tg I49 was
admi ni st er edassifiaitightsysternr dw edditisn domemtaifiing,thelN 1 0pP1 z’hﬁlDPIlgzitkg)rneeaﬂire&N&r y
250 C.T 2002 WO 99] 55387 PST/ U899109082 |j,  three hours (corresponding
respect pYel ¢/ %ﬁ'gd ditmmnabypdigsivey wdollowea BYlahempaenaus depsivydyling per one
wer e achi eved Y ours A dose s Io

ug/ kg (equi Ve egltrll] ﬁgéaﬁ f}}% gASKgD? uceo&gg‘gsi y(i;lghr{g IBgcre V\f}'aé}F Pasma
t est osterone | evel s. Contl nuous subcut aneous |nf u5| on, via an osrmtl Cc punp.
of PPI-149 for two 5 weeks at dosages of 300 or 1000 ug/ kg/ day ("high
dose"). followed by an additional two weeks with 5, 15 or 50 ug/ kg/ day

("l ow dose"), resulted in castrate |l evels of testosterone within the first
7 days (and presumably within the first 24 hours) wth either of the two
initial h| gh doses and thls castratlon | evel was rral nta| ned by all three

I r ~Aa 1 o Y v a . a




Anot her aspect of the invention pertains to nethods for det ec;i -|+ 'zn
. g %/?SIOE
suf T

in breast tissue of a subject. The nethods conprise: adm ni st

subj ect an WMERYSa¥7agoni st in an anount and for a period of t CT ent
to reduce the density of the breast tissug,of the subject; and 15
generating an i mage of the breast tissue such that a lesion in the breast
tissue is detected. Preferably. the lesion to be detected by the nethod is
a tunor, sudhe brsas: Ry myrethiatyang danssrbreamowith-premineahdugs visile pbysthe

ti ssue can be generat n ne vari .of -t echnj ques wn in the
art for v sGanitars s iad e A RuRl o ootk Sttt sbROMRTPES TR Bals” bue
are not i nt endedheliiHsr the BidaSittonfentd ikt PreGiRANIREHRIIABRYwithinQhe d&isaRdar d
manmogr aphy), ultrasonography, transillum nation, thernography, conputed

t onogr aphy, ana@izY i £speesfonpateen ofimegy oganized) omnkyl broest g withaintledi gi t al
manmogr aphy. In a preferred enbodi nent, the inmage of. the breast tissue is
gener at ed byreanigedsmarls of lpcenaysuith weritle appegiatesl density (P 1) 5 orspized  or

t he met hods of ,reduci . S| i b t i tion for
detecting as?’véréﬁ%nol ‘;%P géllgtaée %lISl sﬁ)elg"w%tgh'?P?reﬁggﬁeggg%éﬁﬁgﬁhﬁ%g?i ng the
LHRH ant agonri atifie@ys iR Mly LAOY2 BDWWHIBD Yofary aénsidi@ed RBOTdRnécdbresdds's Bidast
above), but in various enbodi nents the LHRH antagonist is adm nistered to

the subj ect cisaified onB2 munednspleredrtotbe ofémeeratedrage densitytiged bfeasthdadsified st

[ 2obe) 2bodtn 815 5Y B ey R R R s iome2 v
99/ 55387 i t or, . urs
pri or to] dggégsygf%ﬂﬁgggﬁ%aﬁ%%%a%@r 05?1%? %Eeﬁagt:%%{s‘t% lsdgg'asas gg%gﬁofgle%gg d\l/\he'p’l’ or
the met hods £phi (BBEG UNNalrCasmler 8NH7t670-675)t he met hods of the invention for
detecting a lesion in breast tissué, the anount of LHRH antagoni st

admi ni st ered may Thegesthodgand comnasisions of thednyemipnf "4e rasiuse preiasicdessisd’ artiére) |
but in various enhodi nents, the .th-iR nt agoni st js,adni nistered at a dose
ange of - abdHH BTG SGNRG! dik MELo Faerapancth i FRRGHIoEs it T84 B0
pg/ kgl day. - Liad r TRORHA b R Ol
sufficient ?8% bélge llreggét dgﬁysri;l?faiﬁg a suﬁ'}tbé% u?g 0.01 cgg\t%"?‘%)ﬁ%“se / kg.
Pref errerd dappgesndenelaine t3thetirgdsk pardaghym4l pabteppsfieé sithjearnnl tHeQibsence of

~t g/ kg/ day. Al so as described above for the methods of reducing breast
density. in Iteﬁﬁn%ﬂﬂﬁb%m@fhoﬁlﬁ CPW@ﬁf‘F’Bﬁfﬂ&meﬁlté@ti ng a lesion in breast
Lpon & nunber  of aRg Heikap edh ibEbC I AR 1o AR AR dBmARD "
enbodi ment s grérerabliRinamiiA¢ OMirs préferaBRMuth&is@ind@dnbdl pldferabBi feflafe huthast i on,
by multiple injections, by continuous infusion or in a sustainedrel ease

f or mul at i on.Altreugh ¢he inypeitan isidesanibed horsin inthe sentexl ofsfemaleabrpast kiagsd which

| mmge. of Xbr dsge PFSEGHERH PRECUIBbEs: ST SOpRRRAGBa bR RIcAS O eaBis Pheo
an LHRH ant 3900 quhediBR IR 964 10} ih BREEHGLLOBE naflsliOk1s RbREmplAed HRH

ant agoni st for reducing breast density In a subject prior to generating an
i mge of breast tThesesn Ogedchaingu)iamape of breapaisudodimended tbhefek ke of one

antagoni st within the packaged fornulation is in a formsuitable for

subcut aneousf@rvangiyrefeshaigues kpewn in e arhfos yswrbzing bresdi srehitectyrae Exppples

ant agoni st wit hi,n the C f tion,is ihn.a formsuyitable for

conti nuous ior{f’S u }}tg%ll_lmﬂﬁ&yg?ﬂg%obtugé%i metg%%egi tﬁé)ﬁtlfmlt“ﬁ{etoL . S(érﬁfrégpni st
within the na&mﬁgﬁhpﬁ?qw! QAR rAmicfogastis ! @SRt HAT StrAiiihAhiion. LHRH
ant agoni sts suitable tor use in the nethods and packagéd fornul ati ons of

t he i nvent i chermgraphyi e@opyed &ineekrapityo npdgaci@osobdrcalimegimposididnonlidesui t abl e
for adm nistratjon to,.a subject. Preferahly,_ the pharmaceutical conposition
conpri ses ariM3giNZaRg déwfaj @Pgr&aéy-ag*aﬁ FREHELIGTeSR TPYMEOEEPhY S Berdmeder .

As used her g , 9/ [ P 9/ 090 - 17
"phar maceut ?6329 rP?/edz%aléege‘g%]gbﬂ %‘%2 %r t\rA?g rg" C?‘ﬁ%?‘uz"aa &gétg\%ﬂgesar?%”se 8 IJIQ/ SR?VSE.’ as

di spersion ngpgiiad i-daivisugEzatRAtdfbackesrchltecadtd, Aotdeldstealin R84S,V PSeLANi C
and absorption del aying agents, and the |like that are physiol ogically
conpat i bbe. PPe}eRadivipgy { B%28%3P1 end Bsacsmirtzabl.B..feonl. ( Y5 Beewu Eancer Res

i ntramuscul af, sybcytgneous or parenteral adm nistration (e.g., by 5

i njection). ﬁ’egai’xﬁn the route of adm nistration, the active conpound
may be coated in a material to protect the conpound fromthe action of
acids and other natural conditions which may inactivate the conpound.



art. In one_enbodi nent, the LHRH antagonist is adm nistered

rel ease 10 YO°4P¥{i on (also referred to as a sustained-rel ease

formul ation), for exanple in a conpositiLep-which includes a slow rel ease
pol ynmer, or a conposition suitable for depot injection. The active
conpounds can be_prepar.ed wi,ith carri.ers that wil.l protect_-the_conpound
agai nst rapid reIﬁ%%e , E[F@‘#‘%%O%-SB%‘PIP@I I ‘Sa‘oPeISe‘aIse@d?%&’nfﬁF%??Sﬂ% i ncl udi ng
i npl ant s, t£%§rﬂ§lﬁtgﬂﬁlbrd%§1tt%§@§nham H@d‘eﬁ&@é@&péweﬁé&@ Aehiagelof HERTE. A
particularly 15 préferred sustained rel ease foornul atiron conpri ses an LHRH
ant agoni si , tiggnef Exahplgs PRluch4&jomsonghidx ddt avietriot ameradedaa be lipatedner
preferably carboxynethyl cellul gse, as described further above.

Bi odegr adabmaligninbbisasarmpIsebves isAs tBRATIANAYSE, such as et hyl ene vi nyl

acet at e, .pol yanhydr i de Lveal i i, I .ers,

pol yl act ? c acid éﬁ‘a a%&?bﬁ’fgﬁ‘li ?{%e X[Eééi éeé}a%s&ﬁir%&géé)sgﬁ%gﬁ%i}l g&gﬁ%&%ﬁ&?}@ "?ngt hods
for the pregajat bAdr ©fgeREraBMChn fRighllfdréRNEssAE Of BRlebjed Dhe sRfifda! | y known
to those skilled in the art. See, e.g., Sustained and Controll ed Rel ease

Drug Del i vecomBystadmenisigrifgy tRbbisnkjeet, andcH R Hvintagsinisbak ie amotinicand fineavpataod
1978. Fornul ations_i nclude, control | ed-rel ease conpositions such as are
known in t he! Bpe sytfeiephlo radnRe reast desin B ine LRISCHPISLO GEPHARNA AMEMAES R on) ,
e. g., mecr ul.es -Patents 4,652,441 and 4,917.893), injectable
formul ati on@%?%.% .ll%zoﬁ%aﬁlgﬁétgm, 849, 228). lactic acid-glycolic acid

copol ynmgps usef ulThé perirkéMndrios MitePed ILESRH antdpoaist Blidenihstered aal aas (U. S.
Patents 4,677.1 91 and 4,728,721 ), and sustained-rel ease conpositions for
wat er - sol ubdepepding pppn serbsfagiorses thgiparticular ibja Mvolwsde thealgpsigpof tie drgast
formul ated, .an LHRH ant agoni st may be ||l'y adm ni stered. for exanp]e,

W Eh an | nelieuaPTAbL OGN B8 SPRCH G R0 PHEORE HROAnS Pt et LA

ant agoni st (. andne4bske bRGkE I bsaiPissab 86siRA) EEVARRE préfeRed 8fhbo@imend t
shel | gelatin capsule, conpréssed into tabletS. or i ncgr porated directly
into the subpeeter,aheLEIRH ant2gdnis icadmibonaci\@ 81@shbja8iabech 6ndSedhloR 8 tel sFor

oral therapeutic adm nistration. the LHRH antagoni st may be incorporated
with exd?pi S4nCEatiRg@NIBaC PhibE RECapIHSTHG RPMRNS WenkePrion e gencratnganimaggilet s,
troches. ca les. ..el L XhIS, i . . fer. he, J.i ke. The
per cont age. DF HS! i Ukt orBF 8HeP Ui f UBernfl Y g 80 08 bislfor 100
of course, Bgouy8hb ed hobrs ProRtidheflting adtmhiRbY BiehagRgiest by ot her than
parenteral admnistration. it may be necessary to coat the conpound with,
or co-adm ni st er Thhhemovntpd litRiiantagonisiadneinistdred alspmayerary dependite@caponat i on.
For exanpl e, LHRH ant agoni st , may. be. admi ni stere 0, a subject .in an
appropri at es%i?:}s‘ftgﬁs,asf%erpaéﬁ% Isé’}’lefzfllﬁ’efgyﬁggqhe ansétyo‘Ic}ltfﬁeeme?Stlf’Hjé'r’errﬁré%ﬂ}? ically
accept abhe gLiHRRt $hd REhAS FMRHNBABHIsAALAMA Rufri&lded Pl H0Fondithiting

Li posones include water-in-oil-in-water CG enul sions as well as

convent i onatanige fasmreasounSobf @) BHREL ambgonigt siSR4dnt do reNecy bieastdeakity iA:27) .
Pharmaceutical ly acceptable carriers include sterile aqueous sol utions or
di sper si onssulmertss @Pi na/kgsad@mg/ker In vasions pesfpoedierabedimenispthedtHIBH of
sterile injectabl e solutions or dispersion, The use of such nmedia and
agents for pHagomEdeqaUAgigred ata dose dangsiofpbayt 3-400Qre/keMaymbont §s08rt . 15

Except i f [ I ' t iLs,i [ ith th
acti ve conpbaNe e Sb Do R P e aRrte g PGS he
invention 'Sg@%?&g?ﬁh%ggs/g‘?@?' enentary active conpounds can al so be

incorporateH e Cco ons. LHRH antagoni st conpositions typically
must be sterile gnpduehakineregnden alE@ﬂla?GJaﬁyOﬂléﬁehHﬁ@Slp@ﬁ shEakRes B @eand
storage. The conposition can be forrmulated as a solution, mcroemnulsion,

| i posone, opanichiar suyet ieglhedr thetdgnsitysefi thebreastt tisshé phordiougatroeretiier at i on.
The carrier can pe | vent .or djspgersi.on di um contai ni png, fo xanpl e,
wat er, ethah® ‘,C“géff%i'?@?‘%o%%é’ﬁid %"R“éﬁ‘/‘&‘@‘i‘&%,re prﬁ%r&#éﬂﬁrey&ﬂ Lﬁgﬁ’d i qui d
pol yet hyl en Yol Ll ke) i 1 X e N

roper 1 ui arepHas mplBEaddicrking SRR ALPA R EhUCRRICEOSH BP0 fEle g
such as joecistiftiufanebys érhatraenoheingeaen Of Aldraatiaupithe IHRM hhepéhisi @8 be t he
case of dispersion and by the use of surfactants. In many cases, it wll be
preferable to include isotonic agents, for exanple, sugars, polyal cohols
such as mannitol, sorbitol, or sodiumchloride in the conposition.

Prol onged absorption of the injectable conpositions can be brought about by
including in the conposition an agent which del ays absorption, 30 for
exanpl e, nonostearate salts and gel atin. WO 991 55387 -19Sterile

i njectable solutions can be prepared by incorporating the active conpound
(e.g., LHRH antagonist) in the required anmount in an appropriate sol vent

. T o S

An LHRH ant agoni st can be administered by a variety of net ho?tsk %Uﬂz he
IBETH0$99/05082



10 Sustained rel ease fornul ati ons conprising a conpl ex of the25H@-E'|’ 2002
ant agoni st and carrier macronol ecul e (such as the PCT/U 99/09082

PPI - 149/ car¥8¥)Re¥Ayl cel | ul ose conpl ex described above) also can Be 08
sterilized by, for exanple, gamma irradiabtion or electron beamirradiation,
prior to admnistration in vivo. This invention is further illustrated by
the foll ow n exarr(?CL , l\/\/n'lc shoul d. not f]hS) orlrstrued a Iiglglﬁi]g%. The
contents of ARSI GEINIRYIERE IRELAYE R SBUbFS %’H PO EHC Y ¢ B TRIRs cited
Lhroughout &BLSadiRRl bf fta9h s G lERGHY AKOH REFH B 1nd %ﬁrlgn%sesﬁWLE

1: An LHRH antagoni st. such ' 1, 4-Cl-D Phe2, D Pal N-Me-Tyrs
D20 Asn6, Lymfliiple)iffiectidndl arethEHdédDRi méalranpre thaaodne ﬂbﬁi(ﬁf]ﬂ}éct}m aefpeonvedy.
subj ect at a dosage of about 5-1000 p nore preferably about 10-100
pg/ kg, by aFarsuemplenthefldiRY aptagonist maymem%ng nmuitiple Buertions fpacgensi ty

of breasf ti SSuf Subsequent | e he breast ti e t ai ned
by, for exaipfa, %”rréﬁ) gara ij?‘%/ﬁa%’gaeﬁrqu%é dbdﬁ’r%t o) %%E g ﬁg grepare
a sustai ned dq!beﬁﬁgélﬁlfﬁklhgg,tsaa%gﬁl st fornulation, a 100 m solution of the
LHRH ant agoni'st” PPI-149 was prepared by dissolving 6.2~ ng/m of PPlI-149 in

water. An equal Ahembevely,thODHRH ahtaponisymay bt/afinoasited yire tfoyn dett blidws e
sodium (CMC) (low viscosity grade. Hercules Chemcal Co.) was prepared at
0.12S% w v h@PfBG‘UﬁP%@&Faﬁ%?f e diHRH|aptagonishinie thesubleshevesfima supps g and

CMC sol utions.,. i yin and a
solid mat errogfm Ou§ Aé% V%QS&%&F%'C ‘%’L“g g"ﬁ‘g}e&c‘?h%%\,\@\p’%
S99/ 09087 s@brh h1s@} er rnad sudRfnedtreleaofopMBIatio8 A sAREd hBRh, #R lefB"e6kidANed
filtration over a 0.4~ mcron nylon filter. HPLC eval uation of the sol ution

filtrate i ndleasttfedmalatibe’astint@bdes ofenchmp®tlfdrHulatomothathlloss for o esritimdonso

the solid corrpl ex.. was renoved from g}g}lﬂutr on. The recovered white paste was
rinsed twi celixemipfiagd diRHfatagRBIst (o 2 et P¥er 4 BeRpd aldime maeterably Eami n

vacuo. Upon.giu] 881 8aHa40 1. AFAAID ln RollliA R RUERHIUES ABhALARY, The

solid materia ere In a nortar an analysrs

i ndi cat ed St¥enRemddudle drnmtzhmmmﬂbemd aﬂWMAﬂEMBﬁt:ﬁﬁ’alE&@&?rélEéonﬁ?d in the
art will recognize, or be able to ascertain using no nore than routine

exper i nmkht apre emnamareqmmériemxetbeswbjectwercilmﬁc enbodi ments of the
i nvention described hgrei i ts are. |nt to be enconpassed
by the fol I owi ng™ &%ff%ﬁ' de"‘foé%e'%qqé Wﬂtaéf’ﬁﬁsh‘?fg qﬁ‘fg a3 SUNFf ect i ve
amount of &Rk ERYARLASR RS §éscf19éd e PERREAG APl Nb. 08968398 Rhdf OF

reduci ng breast density in a subj ect prior to generating an imge of
breast ti sstoerespdrelired PCT qu:pﬂneahccraNBnPCirﬂJ$97¢2/2&8édthercoatemsnglb©th of which are
adm ni stration of .a sustained rel ease formulation that allows for the
cont i nuous @@r§sslyrpcasporpled hepqiaby felstmes s o brict e Ldli aataggmst 1sfformplgied s

2 mod caperiiy SPA PR TR os opheh AN LARRRI Bt AP S SRR A 17

an i mage of cdpi@anicromoruéle thhiallove fbmsmawdqematy df&h@LHRPﬂQ‘iia%tﬁhlﬁ ifivigl e
adm nistration of a sustained release fornulation that allows for the

cont i nuous @mniadmiyiswﬂliqmthﬂmnBWa&mﬁ enmplex imnsgfb})}écombbnngﬁmmlimi
nonth. 3 A use of an fective amount of nLHRHant ist for
prepar at i onfTB180RIshapg @’ﬁﬁ@ﬁlerf’bﬁ“‘?’ﬁéﬁﬁﬁ'lﬁﬁ“ réggfhta)élﬁgﬁl‘gyl%ptrp %Pbét?’ﬁf’éﬁlf prior

to generati AgAMhsbPASApIN B38imdd 231 CaqubbR G1lidrlier TRAMRIPRHadohif by ded
in a single admnistration of a sustained release formulation t
for t he?.ﬁOnctamuonmrdmblerzelle)am)ﬁnxddamlmﬂi& complex precipitates. The complex may be in
the form of a solid (e g.. a paste, granules, a powder or a lyophilizate) or the powdered
form of the complex can be pulverized finely enough to form stable liquid suspensions
or semi-solid dispersions. The complex is suitable for sterilization, such as by gamma
1rradiation or electron beam irradiation, prior to administration in vivo. Preferred carrier

30 macromolecules for use in the complex are anionic polymers, such as anionic

polyalcohol derivatives, or fragments thereof, and salts thereof (e.g., sodium salts).



antagoni st to the subject for 11 days to 4 weeks. 4 A use of 2fh §EdcP0P2
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20  and the carrier macromolecule is 57 to 79% by weight.
Alternatively, the sustained-release formulation of LHRH antagonist can be, for
example, a formulation comprising a polymer selected from the group consisting of a
poly-lactide polymer, a poly-glycolide polymer and a poly-lactide/poly-glycolide

copolymer (e.g., the drug 1s encapsulated within a microcapsule comprising the polymer

B
wn

or copolymer). Such sustained-release formulations, suitable for depot injection. are
known in the art for administration of LHRH agonists. such as leuprolide (see e.g., U.S.
Patents 4,677,191 and 4,728,721, suitable formulations are also described further
below). The sustained-release formulations can be formulated to allow for delivery of

the drug over a predetermined time period.
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300 or 1000 pg/kg. plasma testosterone levels were decreased to nearly undetectable

levels by 6 hours post-administration. Testosterone levels returned to normal by 24

hours after the 300 pug/kg dose, but not until 72 hours after the 1000 pg/kg dose. When

30 PPI-149 was administered in eight intravenous doses of 1, 10 or 100 pg/i(g. each every
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10 removal was complete within two weeks.
Another aspect of the invention pertains to methods for detecting a lesion in
breast tissue of a subject. The methods comprise:
administering to the subject an LHRH antagonist in an amount and for a
period of time sufficient to reduce the density of the breast tissue of the subject; and
15 generating an image of the breast tissue such that a lesion in the breast
tissue is detected.

Preferably. the lesion to be detected by the method is a tumor, such as a
malignant or benign tumor. The image of the breast tissue can be generated by any one
of a variety of techniques known 1n the art for visualizing breast architecture. examples

20  of which include, but are not intended to be limited to. film screen mammography (i.e ,
standard mammography), ultrasonography, transillumination, thermography. computed
tomography. magnetic resonance imaging,. radionuclide imaging and digital
mammography. In a preferred embodiment, the image of the breast tissue is generated

by standard film screen mammography.

92
n

As described above for the methods of reducing breast density. in the methods of
the invention for detecting a lesion in breast tissue, the time period for administering the
LHRH antagonist may depend upon a number of varying factors (discussed above), but
in various embodiments the LHRH antagonist is administered to the subject about one
month prior to generating an image of the breast tissue, about one week prior to

30 generating an image of the breast tissue. about one to three days prior to generating an
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25 embodiment, the LHRH antagonist within the packaged formulation is in a sustained-

release formulation.

LHRH antagonists suitable for use in the methods and packaged formulations of
the invention can be incorporated into pharmaceutical compositions suitable for
administration to a subject. Preferably, the pharmaceutical composition comprises an

30 LHRH antagonist and a pharmaceutically acceptable carrier. As used herein,
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5 injection). Depending on the route of administration, the active compound may be
coated in a material to protect the compound from the action of acids and other natural
conditions which may 1nactivate the compound.
An LHRH antagonist can be administered by a variety of methods known in the
art. In one embodiment, the LHRH antagonist is administered in a time release
10 formulation (also referred to as a sustained-release formulation), for example in a
composition which includes a slow release polymer, or a composition suitable for depot
injection. The active compounds can be prepared with carriers that will protect the
compound against rapid release, such as a controlled release formulation, including
implants, transdermal patches, and microencapsulated delivery systems. A particularly
15 preferred sustained release formulation comprises an LHRH antagonist, preferably PPI-
149, complexed with an anionic polymer, preferably carboxymethylcellulose, as described
further above. Biodegradable, biocompatible polymers can be used, such as ethylene
vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, polylactic acid
and polylactic, polyglycolic copolymers (PLG). Many methods for the preparation of
20 such formulations are patented or generally known to those skilled in the art. See, e.g.,
Sustained and Controlled Release Drug Delivery Systems, J.R. Robinson, ed.. Marcel
Dekker, Inc., New York, 1978. Formulations include controlled-release compositions
such as are known in the art for the administration of leuprolide (trade name: Lupr0n®),

e.g.. microcapsules (U.S. Patents 4,652,441 and 4,917.893), injectable formulations (U.S.

[RS)
W

Patent 4,849,228). lactic acid-glycolic acid copolymers useful in making microcapsules or
injectable formulations (U.S. Patents 4,677.191 and 4.728.721), and sustained-release
compositions for water-soluble polypeptides (U.S. Patent 4,675,189).

When appropriately formulated, an LHRH antagonist may be orally
administered. for example, with an inert diluent or an assimilable edible carrier. The
30 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.
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109, 0, & ( )m%§r1al]18 6%\@11 8 inatthhiin( )Foﬁe)g’cgr(iﬁe the Wﬁ may be
administered to a subject in an appropriate carrier, for example, liposomes, or a diluent.
Pharmaceutically acceptable diluents include saline and aqueous buffer solutions.

10 Liposomes include water-in-oil-in-water CGF emulsions as well as conventional
liposomes (Strejan et al., (1984) J. Neuroimmunol. 7:27). Pharmaceutically acceptable
carriers include sterile aqueous solutions or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersion. The use of such
media and agents for pharmaceutically active substances is well known in the art.

15 Except insofar as any conventional media or agent is incompatible with the active
compound, use thereof in the pharmaceutical compositions of the invention is
contemplated. Supplementary active compounds can also be incorporated into the
compositions.

LHRH antagonist compositions typically must be sterile and stable under the

20 conditions of manufacture and storage. The composition can be formulated as a solution,
microemulsion, liposome. or other ordered structure suitable to high drug concentration.
The carrier can be a solvent or dispersion medium containing, for example, water, ethanol,
polyol (for example, glycerol, propylene glycol. and liquid polyethylene glycol, and the
like). and suitable mixtures thereof. The proper fluidity can be maintained, for example,

25 by the use of a coating such as lecithin, by the maintenance of the required particle size in
the case of dispersion and by the use of surfactants. In many cases, it will be preferable to
include isotonic agents, for example, sugars, polyalcohols such as mannitol, sorbitol, or
sodium chloride in the composition. Prolonged absorption of the injectable compositions
can be brought about by including in the composition an agent which delays absorption,

30 for example, monostearate salts and gelatin.



101 10% m& ()- gLl 10% o0& ()-10% o0& ()- 10 10 10y8 25 0CT 2002

10% () - S @B00Es34) - y DE#E>Et EEEaBbC 10!'$ 10% _& () - PCT/US99/09082
10% o0& () - Sy10% o0& ()-S!v' Sy10%& ()-S &0% 0& ()- 10% o&' () - gEEF
GGHHyWBbC 1010% 0& ()-! " $10%7& ()-M " $1097 5738 ()-M " $10% o;

0& () -M " $10%777& ()-M $10% ; & () - MHHI 1111} "<bC

10! @0% o' 0&' () Sefikliicatib{e solitfons t@Ye pre&hx(e)i-bb',ihedtﬁ]&%ﬁn@d&' dchive @ 0% 0&' () -
310% o0& ()- 1:J333JJJJa?1C 10 { {!Ol 1%0%

{&- ()-!1 1@@mpqgng)(e EQ fﬂyg]@g}a@mst@@ (;ggl{n)ed amcnm@% ggp;(pfoprlate solvent

L0 08 ()R kb A BT ASAUE gn
@Il éoo/:/ % E g ﬁl%@{%s}&@gp%f@o%@%efa)lv#y &Qe@u&]i dre f)repared by incorporating the active
5 compound into a sterile vehicle which contains a basic dispersion medium and the
required other ingredients from those enumerated above. In the case of sterile powders
for the preparation of sterile injectable solutions, the preferred methods of preparation
are vacuum drying and freeze-drying which yields a powder of the active ingredient plus
any additional desired ingredient from a previously sterile-filtered solution thereof.

10 Sustained release formulations comprising a complex of the LHRH antagonist and
carrier macromolecule (such as the PPI-149/carboxymethylcellulose complex described
above) also can be sterilized by, for example, gamma irradiation or electron beam
irradiation, prior to administration in vivo.

This invention is further illustrated by the following examples, which should not

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

applications cited throughout this application are hereby incorporated by reference.

EXAMPLE 1:
An LHRH antagonist. such as Ac-D-Nal!, 4-CI-D-Phe2, D-Pal3, N-Me-Tyr5, D-
20 AsnS, Lys(iPr)8. D-Ala!0-LHRH (PPI-149), is administered to a female subject at a

dosage of about 5-1000 pg/kg, more preferably about 10-100 ug/kg, by a route and for a
period of time sufficient to reduce the density of breast tissue. Subsequently, an image

of the breast tissue is obtained by, for example, standard film screen mammography.

25 EXAMPLE 2:

To prepare a sustained release LHRH antagonist formulation, a 100 ml solution
of the LHRH antagonist PP1-149 was prepared by dissolving 6.25 mg/ml of PPI-149 in
water. An equal sample (100 ml minimum) of USP carboxymethylcellulose sodium
(CMC) (low viscosity grade, Hercules Chemical Co.) was prepared at 0.125% w/v and

30 mixed until dissolved. Equal portions of the PPI-149 and CMC solutions were mixed

(giving a CMC:peptide ratio of 0.2:1 (w/w)) and a solid material was obtained. The
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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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breast tissue, wherein the medicament is provided in a single administration of a
sustained release formulation that allows for the continuous delivery of the LHRH
antagonist to the subject for about 1 month.

3 A use of an effective amount of an LHRH antagonist for the preparation of
a medicament for reducing breast density in a subject prior to generating an image of
breast tissue, wherein the medicament is provided in a single administration of a
sustained release formulation that allows for the continuous delivery of the LHRH
antagonist to the subject for 11 days to 4 weeks.

4 A use of an effective amount of an LHRH antagonist for the preparation of
a medicament for reducing breast density in a subject prior to generating an image of
breast tissue, wherein the medicament is provided to the subject in a pharmaceutical
composition comprising a solid ionic complex of the LHRH antagonist and a carrier

macromolecule.

5. The use of claim 4, wherein the LHRH antagonist and the carrier
macromolecule are present in the solid ionic complex at a weight ratio of carrier
macromolecule:antagonist selected from the group consisting of 0.5:1, 0.4:1, 0.3:1,
0.25:1,0.2:1, 0.15:1, and 0.1:1

6. A use of an effective amount of an LHRH antagonist for the preparation of
a medicament for reducing breast density in a subject prior to generating an image of
breast tissue, wherein the medicament is provided to the subject in a pharmaceutical
composition comprising a solid ionic complex of the LHRH antagonist and a carrier

macromolecule.
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breast tissue, wherein the medicament is provided to the subject via a single
administration of a sustained release formulation that allows for the continuous delivery
of the LHRH antagonist to the subject for a period of time sufficient to reduce breast
density in the subject.

0. The use of claim 8, wherein the LHRH antagonist is administered to the
subject about one month prior to generating an image of breast tissue of the subject.

10.  The use of claim 8, wherein the LHRH antagonist is administered to the

subject about one week prior to generating an image of breast tissue of the subject.

11.  The use of claim 8, wherein the LHRH antagonist is administered to the
subject about one to three days prior to generating an image of breast tissue of the
subject.

12. The use of claim 8, wherein the LHRH antagonist is administered to the
subject about 6 to 24 hours prior to generating an image of breast tissue of the subject.

13. The use of any one of claims 1, 2, 3, 4, 6 or 8, wherein the LHRH
antagonist is administered at a dosage range of about 5-1000 pg/kg/day.

14. The use of any one of claims 1, 2, 3, 4, 6 or 8, wherein the LHRH
antagonist is administered at a dosage range of about 10-500 pg/kg/day.

15. The use of any one of claims 1, 2, 3, 4, 6 or 8, wherein the LHRH
antagonist is administered at a dosage range of about 10-100 pg/kg/day.

16. The use of any one of claims 1, 2, 3, 4, 6 or 8, wherein the LHRH
antagonist has the following structure: Ac-D-Nall, 4-Cl-D-Phe2, D-Pal3, N-Me-Tyr>, D-
Asnd, Lys(iPr)8, D-Alal O-LHRH.
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20. A packaged formulation for reducing breast density in a subject prior to
generating an image of breast tissue of the subject, comprising:

an LHRH antagonist in a pharmaceutical composition, packaged with instructions
for using the LHRH antagonist for reducing breast density in a subject prior to generating
an image of breast tissue of the subject, wherein the pharmaceutical composition is a
sustained release formulation which allows for the continuous delivery of the LHRH
antagonist to the subject over 1-3 months.

21. A packaged formulation for reducing breast density in a subject prior to
generating an image of breast tissue of the subject, comprising:

an LHRH antagonist in a pharmaceutical composition, packaged with instructions
for using the LHRH antagonist for reducing breast density in a subject prior to generating
an image of breast tissue of the subject, wherein the pharmaceutical composition is a
sustained release formulation which allows for the continuous delivery of the LHRH
antagonist to the subject for about 1 month.

22. A packaged formulation for reducing breast density in a subject prior to
generating an image of breast tissue of the subject, comprising;

an LHRH antagonist in a pharmaceutical composition, packaged with instructions
for using the LHRH antagonist for reducing breast density in a subject prior to generating
an image of breast tissue of the subject, wherein the pharmaceutical composition is a
sustained release formulation which allows for the continuous delivery of the LHRH
antagonist to the subject for 11 days to 4 weeks.
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complex of the LHRH antagonist and a carrier macromolecule, packaged with
instructions for using the LHRH antagonist for reducing breast density in a subject prior

to generating an image of breast tissue of the subject.

24.  The packaged formulation of claim 23, wherein the LHRH antagonist and
the carrier macromolecule are present in the solid ionic complex at a weight ratio of
carrier macromolecule:antagonist selected from the group consisting of 0.5:1, 0.4:1,
0.3:1, 0.25:1, 0.2:1, 0.15:1, and 0.1:1.

25. A packaged formulation for reducing breast density in a subject prior to
generating an image of breast tissue of the subject, comprising:
an LHRH antagonist in a pharmaceutical composition comprising a solid
ionic complex of the LHRH antagonist and a carrier macromolecule present, packaged
with instructions for using the LHRH antagonist for reducing breast density in a subject
prior to generating an image of breast tissue of the subject.

26.  The packaged formulation of claim 25, wherein the LHRH antagonist

content of the solid ionic complex is selected from the group consisting of 57%, 66%,
77%, and 79% by weight.

27. A packaged formulation for reducing breast density in a subject prior to
generating an image of breast tissue of the subject, comprising:

an LHRH antagonist in a pharmaceutical composition packaged with instructions
for using the LHRH antagonist for reducing breast density in a subject prior to generating
an image of breast tissue of the subject, wherein the pharmaceutical composition is a
sustained release formulation which allows for the continuous delivery of the LHRH
antagonist to the subject.

28. The packaged formulation of any one of claims 20, 21, 22, 23, 25 or 27,
wherein the LHRH antagonist has the following structure: Ac-D-Nall, 4-C1-D-Phe2, D-
Pal3, N-Me-Tyr3, D-Asn®, Lys(iPr)8, D-AlalO-LHRH.



