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TRANS- CLOM PHENE FOR THE TREATMENT OF MALE | NFERTILITY CROSS REFERENCE TO
RELATED APPLI CATI ONS [0001] This application clains th i U. S.
Provi si onaWORR0&8#15A0n | i cation_ No, 0,018 BRI RY,
whi ch is i RECMNBEIEE : : o< LS
present invention relate NI QEMALE INFEREIITY \tortility. Mre
specifically, the present invention relates to the use of a conposition
conprising trans-cl om phene for treating infertility. BACKGROUND [ 0003]
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| ut ei ni zi ng hormone (LH) and follicle stinmulating hornone (FSH), which are
secreted by the anterior pituitargsckid @gj_@)ur n, regul ates the production
and secretion of testosterone in the Leydig cells of the testes, while FSH
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secr et i on Telted iRyspratuctive tigguesoroxaeRYs Rou sl affects body composition by

increasing nitrogen retention, which supports lean body mass, muscle size and strength. It

also acts on bone to stimulate bone formation.

[0004] Testosterone secretion is the end product of a series of hormonal processes.
Gonadotropin-releasing hormone (GnRH), which is secreted in the hypothalamus, controls
the pulsatile secretion of luteinizing hormone (LH) and follicle stimulating hormone (FSH),
which are secreted by the anterior pituitary. LH, in turn, regulates the production and
secretion of testosterone in the Leydig cells of the testes, while FSH assists in inducing
spermatogenesis.

[0005] Testosterone is most often measured as “total testosterone.” This measurement
includes testosterone that is bound to sex hormone-binding globulin (SHBG) (~44%) and is
therefore not bioavailable and testosterone which either is free (~2%) or loosely bound to
other proteins (non-SHBG-bound) (~54%).

[0006] Results from a WHO study indicate that testosterone is normally secreted in a

circadian thythm, with higher levels in the morning and nadir levels occurring around 8 to 10



ICI1f I[.u21.3"" If Il "I E"]l less pronounced in older nen (mean age
equals 71 years). The inportance of this rhythmis not known at this tine.
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i's provi deéjsogggs %{]@gﬁﬁgygggrgﬁwgsqﬁmﬁ&g usd Conposition conprising trans-

cl om phene or maceut 1 ca acceptabl e salt or solvate thereof may be
admi ni st er[80fL0] Sevgral forms of testosterone therapy exists in the United States today. Recently,

transdermal preparations have gained favor in the market. However, a scrotal testosterone
patch results in supraphysiologic levels of 5a-dihydrotestosterone (DHT) due to the high
concentration of 5o-reductase in scrotal skin. It is not known whether these elevated DHT
levels have any long-term health consequences. Nonscrotal systems are considered more
convenient and most patients achieve average serum concentrations within the normal range
and have normal levels of DHT. Oral testosterone therapy is not recommended because doses

required for replacement therépy are associated with significant risk of hepatotoxicity.

SUMMARY

[0011] A method is provided for treating male infertility. A composition comprising trans-

clomiphene or a pharmaceutically acceptable salt or solvate thereof may be administered to a
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2 WD 2006/ 084153 PCT/ US2006/ 003882 treatnent. thereof a conposition
conprising an effective anount or trans com phene or acceptable salt or

sol vate thereof and optionally one or nore pharmaceuti gmgﬁg&%abl e
di | uent s, WO0j20062084153 f t€atnicne thereof aemmpqeition t@mpristig bR kffddtiee aneN may

conpri se t FABSY el g Bhéne Fhidk: £ ig.- m phen ration greater than 71/ 29.
The corrposﬁl?tu PISY2 BREBRCRY Sfascgep%h?c?et%l?&'bs ﬁ’f" %%55/?)°&)7‘?Kf°§%° aiehé' 8% ¥ni phene and
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essenti al | n effective ampunt. of trans- ni.phene. or har maceutical ly
ncoept abl dt0h TS apieBFbn HEy SRS r 8l s HE e e o R RS
adm ni st ertagh Ar29% THe sagmwsitibn e 8180 coenpoibe 0% toreboat20% wheofeis-qdaniphbay. The

conposi tion b ,ni stered,at dosage..of about 50. ng of trans-

cl oni phenemsgﬁcy“aié}ﬁ/‘? W§°@§%3’éﬁnf‘f’ FIRbELs- g'lhggonépg» tlﬂ?g?%?lé?imé‘fwta dosage of 1.5
ng/ kg of dsseatidlycdf aneffdedvcanpmnt afanns-diiphaRpo & pharacentivallp ecckptableisaitt ed i n any
form incl udilngt .gapsul e. BRI EF DESCRI PTION OF THE DRAW NG [0014] FIG 1
is .a grap?{isgv Engg ntative of the normal secretory total serum

t est ost er oj0e13] fhe tonmesitiommmagbd ddmyinisterad §tyaalosage afid2@l €y of trgf3@1dudipliehés. 2 shows
the chem cal ,structure of clom phene.citrate.. [001 Fl 3 ds a graphic
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Encl om d aglemighene pedddy. TR cbipositida may als® admipissepddi at a desapaaft It SRy odf the tine
course of chol est.erol |evel.s in bahoon es treated with Clomd, Enclomd
. Zucl onf <R BYIE b " clhe sABROYA A OF Emup pE RS R, e BORE M or

Andr ogel (rgapsule.t est osterone |l evels. [0019] FIG 6 denonstrates the effect
of Androxal TM or Androgel (r) on LH |levels. [00201 FIG 7 denonstrates the

effect of Androxal" 4 or Iﬁﬁ‘rﬁﬁﬁ?ﬁﬁ’)ﬂ ' 1%‘5{?%?!&@: TAlI LED DESCRI PTI ON
B ng ransﬁglcE o

[ 00211 A conpositi.on conpri si om phene 1I's provided for treating
infertilitppol | 165 kedres&rtAE BARE Forknbl st tbtd] @AnPRitb&SbI00en rel at ed
to tanoxi f‘pgn"‘tjﬁg‘ bl 'aogggm'?hezmsnor mal esﬁ 0g'esn r?%%ydback on the hyepot hal anus
and subsecqerafiles indgalthy men(wuagpardoldn the pituitary. This | eads to increases

in | utei ni pny AETTEMEGs fib bleridll stiithd S fonHemdligdbng  hor mone (FSH). In men,

these increased | evel s of gonadot ropins stinulate the Leydig cells of the

testes andlOPLH &Y. 3 ina graphip Aesaensiration obthe Hing Ratyserof sererm festasiseonp loyels with
Cl oni phenecjnid, 8h&omRA%nd Zuclomid.

[0017] FIG. 4 is a graphic demonstration of the time course of cholesterol levels in baboon

males treated with Clomid, Enclomid and Zuclomid.

[0018] FIG. 5 demonstrates the effect of Androxal™ or Androgel® on testosterone levels.
[0019] FIG. 6 demonstrates the effect of Androxal™ or Androgel® on LH levels.

[0020] FIG. 7 demonstrates the effect of Androxal™ or Androgel® on FSH levels.

DETAILED DESCRIPTION

[0021] A composition comprising trans-clomiphene is provided for treating infertility in male
mammals. Clomiphene (FIG. 2) is an antiestrogen related to tamoxifen that blocks the
normal estrogen feedback on the hypothalamus and subsequent negative feedback on the
pituitary. This leads to increases in luteinizing hormone (LH) and follicle stimulating
hormone (FSH). In men, these increased levels of gonadotropins stimulate the Leydig cells of
the testes and result in the production of higher testosterone levels. Clomiphene citrate has

the following structure:



the follow ng structure: 3 [(WD 2006/084153,., J. Pharmaceut. Sci. 65:148
(1976), have shown that clorPnFTic i8200a/003882 m xture of two geonetric

i somers which they refer to as cis,-2Z-, clom phene (cis-cl OEZ(P%&% or

zucl omi phéMe) 200610841585 dsPhafageeut! Svitiit ¢61€976)) lase shovhainit plodiEe R/ e eT 8 phene) .
Accor di ng e wdith =i Bl Bt T dEhE#) i phene HCl has a el ti.n i of
149C- 150. @%"?ﬁ‘z‘m’%ﬁ% |'£t8%‘1§%ﬁ1$eiﬁ°é‘ e ﬁ’gg ARt °??f§*p%e§nfkf’&%‘?9'%§€f?es C 158C.
10023] Er mszuckmipttend)aué trass,B-, slomipghend) &tanf-tlhmighesne-endamiphyne).s ant i est r ogeni ¢
(AE) whi l . CIS-].S S tent..and. L0 i,6f Ormand
has al so gxec%%&?’ 5g°orTgfqg§Erﬁ;é€%8g§H%$?§g B ?Soagrg%fngg Q{’é‘%r{f%\%?ﬁé %ﬁg%‘amér S
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month fol| owing a si.ng| ed 00247 \/ r V. at (Cochrane
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concl ude tf(r;lgc;tw.t haeidru&) ghoul d positively inpact the side effects of

t est ost eron d@pr?%‘ilgn’ as long as the testes still retain the ability to
respond t q002¢bWantiekercihiove, 8t alniToettrane Matabd3e St REV 2OAOHRECR000 ST (OGNt | v
approved as.a.mxture of both g s- .and trang-i soner th | 8- :L.somer being
pr esent a‘sn%g‘gg’l% é%ﬁ%gif Som}\%@%n% K@r’%‘f(n l’@ﬁ%sl}lége)s © gﬁ nrelllra?slﬁf’%ef' §,§pé)%|r§%3$ev§§m in the

anovul at orbgngfiaial effect onGndodrinhlentomay I.¢ wawstetond, bt there ixynot erioughagvidegeedtoser i es of
endocri ne vents..cul m ing, i,n epvul.at ory .gon t 1oDpi and

subs equentev?elgﬁ %C%Hﬁ}é? ¥ {l]s?)’t%vreg}.’eles %é)m(’ﬁlrclfbn ! hse %l?%c 6‘%1%%%%@8“%%0‘%3&%%%& stered
for 5 daydewis tienaas eoubd easily donclid@hatthedinmg should fbsitivelyimpact Hrsidaleffectbeen
assocl at e%f\{gsgoaergllilen&éﬁyai‘ioﬁl sg 1%%1 ei];sft eC tga?sl sgﬁ lrel‘tlaq}l 91% :abi% Bge%?(fn\ﬁlt I on, abdomi nal
di sconfort, gyneconastia, testrcular tunors, vasonotor ushes, nausea, and
headaches.gohadotrbpén stmngdationt her st udi es suggest "t hat ¢l om phene possesses both
genot oxi ¢ umar, enhanc t effects. The net. outcone o }

Oboer vat | JAE8) ClofBen RUARGRIRBro Rl € uBund DG A FOMRacerd WB3R: o 3006
and 50% ofisanzebaingspressoiras abouhB8ifh tb 1986 (Madcpdual) ifer fértitity enhancement in the

anovulatory patient. Clomiphene improves ovulation by initiating a series of endocrine

events culminating in a preovulatory gonadotropin surge and subsequent follicular rupture.
The drug is recommended to be administered for 5 days at a dose of up to 100 mg daily.
Clomiphene has also been associated with numerous side effects including: blurred vision,
abdominal discomfort, gynecomastia, testicular tumors, vasomotor flushes, nausea, and
headaches. Furthermore, other studies suggest that clomiphene possesses both genotoxic and
tumor enhancement effects. The net outcome of these observations is that clomiphene in its
current format, having between 30% and 50% of the cis isomer, would be unacceptable for
chronic therapy in men for the treatment of testosterone deficiency.

[0026] Clomiphene has also been used for therapeutic intervention in men with low

testosterone levels. Tenover et al., J. Clin. Endocrinol. Metab. 64:1103, (1987) and Tenover
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chronic therapy in nmen for the treatnent of testosterone deficiency. [00261
Cl om phene has al so been used for therapeutic intervention in rren with | ow
testosterone | evels. Tenover et al., J. din. Endocri noIP %stzeot% - 1103,
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Creat mont Purdh 34 ot Abiaen PEIBITSOR G et Wi SREET R0 (0BT OF ™ e
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(Anonyrnousg 9) &l ﬂ;rrbhzﬁx?dr&]z?%b (1)996 A”Wh% s@dbglsi{&;be% n%‘%ﬁ&?geébﬂ sGRG{ I rm that

testosteron sperm” but.ngt.fertility.
(Vanderkerwmmfer@tty ailqr szﬂi)s of@taumr’és(AWamenoualAsdﬂ’O‘sdg@%%(lﬁﬂl)t)kﬁt l ong term

treat ment tLFl?aﬁ] %Qﬁkﬁagmgﬂ'ﬁﬁhﬂ?etsﬁﬁ%géﬁ%l ‘é@:ﬂnﬁﬁ%#& orlfab iRty §lenfUS ef fect

on heal th, ow that treat resulte poorer sperm
quality afblénoufembtyt (¥andskendklmye, etdtla@@OOD(.e&DdimvoaiSQ:mgmspﬂdémélOﬁlgteﬂas | ong as

I 1001, - fandd vid¥inhiphe da R st B sttt e fBhs B o T TRV LOOFG
treat sexd&lbu@y@dldnlmwﬂwt uemnesuHmewmemmabtysﬁmmwh&aeStltdmt sexual
functi on {QLEUE meh 57 LERSEEANG: L3Blad 16 mbliParABIUPROT B pd bafiiol St Ui €5

show ng posi ogens and sexua VI dson, et
al ., J. OmgeveB'ldb@xrdamol Met ab. -48: 955 (1979), and studies that rat ed

o1 P Lo by P54, B0y @5 Byl N £8P gk o CAALIA e 2 (ay,
et at., J. Se@al dysfurtictoiomieno [TheikypathesiSBegSd e (rOSBYal fyngtivn @HM a study in
whi ch they %@Q@ér&&%\% Sﬂih!ss%%ﬁlé)rpglg : "ﬁy ?1258 tl%Cﬁét SWifig B%Qflﬁfﬁfem% Jgont hs of

cl om phene no ef unc I on: ere mght be sone
advant age #ndroggmsiand sexgal fanstios, Bragidfancetg. ol Glin. dnderiridel: Mstah, 4&3%5 (1979s5eens t hat

st 721 B bl UEPARRSELORRKEkork 5o DlonEPAHAR: T CORAGRE, bap oot or one

on sleep re erectio ve 00 Serio 3'Skowi t z
et at, . Gliry Endosoinelt Mepb.70:742 (19&(3) However, in 1995, Guay et al.(Gray, et al., J. Clin.

Endocrinol. Metab. 80:3546 (1995)) published a study in which they saw increase in LH,

FSH, and testosterone after 2 months of clomiphene but no effects on erectile dysfunction.

There might be some advantage for young men and specific groups of older men, but it seems
that just raising the testosterone level is not enough. Effects of testosterone on sleep-related
erections may have been taken too seriously (Herskowitz, et al., J. Psychosomat. Res. 42:541
(1997)).

[0029] A composition comprising trans-clomiphene or a predefined blend of the frans- and
cis-isomers of clomiphene may be used to treat male infertility. A patient who has a need or
desire to treat male infertility is administered one or more dosages of an effective amount of
composition comprising #rans-clomiphene at a dosage between one mg to about 200 mg

(although the determination of optimal dosages is with the level of ordinary skill in the art).
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(1997)), [0029] A conposition conprising trans-clom phene or a predefined
bl end of the trans- and cis-isoners of clom phene may be used to treat male

infertility. A patient who has a need or desire to treat male infertility
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Pat ent No. deggrib2d fo eampleip Ah% PateptadNe 622 U391 paRse tenhéB312532; Meshali ¢tat,. J.

Phar. 89:1 . @HJFR | . Bioact.
Mat er . ZZ&Q%??%&I)(%%%%&%?’ Inﬁééﬂnggﬁgs? e aflsigﬂgt{}gétg%evel . and.
| ncl . Phar22:232233 (1293), B3235/2837, Hah et et 4., DrugPBeeshtanfiidnr]. Pharim 21 353,

6, 190, 591, 6. 196k 12Q, 6 044 er sustained
rel ease fo?ﬁ{l 2? 1223;72(13\%)1]@.%%%%%\1%@? 1}1%5@%% g’?‘%’%’?ﬁ?@?@%%%har maceut i cal
conposi t i ofs2669G1248,3G0 satyshdr sustained yelénee formulatwns welhkafwn igdliciadts, such as
tabl et s or bk £ CPUNNe TN 3 i . rONs,

enul si ons; [of)ée#]is@ﬁ@i@@?ﬁ%%%%%ﬂ&hﬁﬁ@éa&# Pﬁé@@&@%ﬁgﬂfﬁ&g go(r;l% o%'{al use. The
conposi t i osedidsysnchab @bletsor filed dapsulef or linuisk swheas sdhgionsfuspanaiohs emolsiang, ons or
enmul si ons : i ' n ceuti cal
compost 11 o2 SiFaEdE b wialfip Wahd O R DEHET PR EhptSons i o ROBIE 2,1
convent i onfem pf grile injectable s¢loRS or @uriyiars feripatesterat Gusludingsubantanhenspuses ent

i nvention 1 Ni-ster I C us,

buccal , ot pleneecal QLR aF il ackll orb e RGERRY ComPD ARGR D, |
rout es of wmdmventignakyropntionaf t er admi ni stration of the conposition serum
testostero I . . r i es nmay be’
ol ter ad ot EhEb iR oo RuliRA B e i e B BO R BRI TAONS (o er's
t 0 achi eveintrnsnoissiubathnpdngsiuotad gianspiucwsalk intrathecal, intradermal, intracisternal or

other routes of administration. After administration of the composition serum testosterone

levels may be measured as described above and dosages may be altered to achieve a
sufficient increase in the serum testosterone levels to achieve the desired physiological results
associated with normal testosterone described above.

[0033] Compositions according to the present invention may comprise trans-clomiphene at a
dosage between one mg to about 200 mg (although the determination of optimal dosages is
within the level of ordinary skill in the art). The composition may comprise trans-
clomiphene at a dosage of about 1 mg, 2 mg, 3 mg, 4 mg, 5 mg, 10 mg, 15 mg, 20 mg,

25 mg, 30 mg, 35 mg, 40 mg, 45 mg, 50 mg, 55 mg, 60 mg, 65 mg, 70 mg, 75 mg, 80 mg,

85 mg, 90 mg, 95 mg, 100 mg, 110 mg, 120 mg, 130 mg, 140 mg, 150 mg, 160 mg, 170 mg,

180 mg, 190 mg, 200 mg, or there between. The composition may comprise trans-

6



associ ated with normal testosterone described above. 100331 Conpositions
according to the present invention may conprise trans-clom phene at a
dosage bet to about 200 (al though the det g § optinal
dosages |s°\§§(?9910§*# %CIP@@PnWamggmt B9 12128 73/08 7&449(;?@ e"c'@rrpoa tion
my Corm“%s* %@%@&1%@%@{%‘1@sﬂﬁﬁ%gﬁsog‘s/]%bWM h7/if%88/32@%3mm, A .
o0 mj, %0 %3??3/8 9/%%/6 %?%6/4 97eé’g%§6 999brrgﬂcé/0 595‘%""’%93“@ 110 ng, 120
ng, 130 NOAnaldhl offle sdm0 aﬁ@czs-l&;glefgg)f cIbAEbhBRE suchldd OhdiB desdrtied OBms0Q a'D,  OF

t here between.” The COfT]‘;)OSItIOI’l conprise trans 6 C WO at a ratio of
about 71/ 2yprappyajp usefhip the pragtiecof tpuesentaysg®r. 78022;)~7/z1 "' 20 "A'A ths,
83/ 17, 84 flyg) 354 ion i Edmp B el oY ItuR b br Gk ion W hnoB2/ 8, 93/ 7.
94/ 6, 95/5, 96/4, 97/ 99/ 1 . .5, or there between. Anal ogs of
the trans-ingpdeddo bmltﬂﬁéﬁ@eﬁ’fﬁle inventiangh et eutdstbp appsnded slsimddescr i bed in Er nst
et al. supra are also useful in the practice of the present invention.

[ 0034] The followi ng Exanpl es are ggamprgpibe illustrative of the invention
and is not intended to |imt the scoPe of the invention as set out is the

appended cl ai mgtfectystAppids g Seyum Testosterencqipd ddolsaterd fnMaleiabgetser one and

0/ kg of - OB AL Tar D Hage e PaFR bk T R B GBS 1 or 12

consecut i vﬁwﬂaylé (cistOlomid) fgl 12 Sonseaitiye days\Ehe eam;ﬂesanhlaied Iwegdsetaltakendatheof fir st

t r eat nent iven test articl dav. [0 4 of
treat nent (?‘ gﬁ“&%a“a%agef"‘& °1§g§1‘vf’ré Sttaﬁgﬁl (g@'ta(%’talﬂg’)e&zrél‘{ {téeﬁé‘egﬁ Rash- out).
1. Effect le)chbdhysHBergi’retlaanehtﬁattldelonadﬁé‘ddt). PRL and Testosterone [0036]
There were significant increases in total serumtestosterone in the group

recei ving 4 ERgd. g, Bg&@e@?k&d%ﬂu}ﬁhﬁ?ﬁ%‘ﬁ%ﬁ d%@&&é&@?es anong groups in

t he basellne pert od ere were a SO no erences anong the

three groupﬁ%ﬁé]i??é ?Jsﬁ%ﬁéaﬁﬁﬁ&@%&nn(&di@em&%& n@ﬁl&é)%l)n%}) ‘é‘ﬁ%cl OE“C' om d

produced h test osterone conpare md on
day 6 (p -Emmdeﬁ@d Tpble:1.(0The0w2e naedifferendesy arhgrig wmlns mdhqﬂmsémepmodmeu omi d on

day 12 (0 iy P werith OFtfeh 6 bt ; P gk Gh Rl oSt 0t er one

to any ext he ani S rec e ani mal s
recei ving Mmt@en@) HidyeverdEnndoreid weodieed ﬂushcrdmls testosterong mmpateémel s on day 6

the time conritiaRseRkid ey o 6 AR01aR FLoD0N: MBELALN Pl Bl T DOKCT, B
si gni fi canfudjomiddn QQYak&(BﬁQMV] )Zuﬂamsie:ébatlbdlélnotsrewmaﬂ mmsqs@stgme to

any extent, Compared to the animals receiving Enclomid, the animals receiving Clomid

exhibited more variable total testosterone levels on day 6 and later as judged by their
coefficients of variations. When we looked at the time course of the effects (FIG. 3), we
determined that only Enclomid significantly and statistically raised total serum testosterone
on days 6 and 12 compared with either baseline or day 0 values. Moreover, cessation of
Enclomid treatment, resulted in a significant drop in the level of total serum testosterone
between day 12 and day 18 (washout). This indicates that Enclomid is readily cleared from
the circulation consistent with the metabolic clearance seen for Enclomid in humans.
Enclomid was clearly better and more consistent than Clomid itself and Zuclomid was

ineffective.
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[0037] There were no changes in serum LH or FSH. The ratio of total serum testosterone to

LH followed the same pattern as total serum testosterone, suggesting a lack of dependence

(data not shown). There was also no change in body weight during the 12 day study. There

was a decrease in serum prolactin (PRL) during the study in the group receiving Enclomid,

suggesting an effect of antiestrogen that has been described in part (Ben-Jonathan and

Hnasko, 2001) and expected on the basis of the fact that as men age, testosterone declines and
Prolactin increase (Feldman et al., 2002).

2. Effects on Cholesterol levels

[0038] Treatment with Enclomid tended to decrease serum cholesterol and Zuclomid tended

to increase the same parameter. Preliminary analysis indicated that the changes in cholesterol

levels were not statistically significant and that the changes were within the normal range.

Due to the observed trend for the two isomers to demonstrate opposite effects on cholesterol

levels over a short period of time, further analysis was conducted.

[0039] Detailed analysis indicated that Enclomid resulted in an 8% decrease in serum

cholesterol levels. Conversely, treatment with Zuclomid resulted in a 22% increase in serum



Prolactin increase (Feldman et al., 2002). 2. Effects on Chol esterol |evels
[0038] Treatnent with Enclom d tended to decrease serum chol esterol and

Zuclom d tended to increase the sanme paranmeter. Prelim S
i ndi cat ed ¥A3NIMIEh Tngusent wﬂbﬁ?lﬂﬂeéteélﬂt?ﬂmadxgbi mcmemsﬁ%%%ﬁg%ﬂcal ly

signifi Carig"ﬁ‘éﬁn%zw#&? LB EaEbmesLE 2 15:&%&%@’&9615@&0 ﬁg@gq? notDUe to the

observed trend Isoners to denonstrate opposite effects on
chol est er oinexpegebgivendias thedsahesy havp @h¢roativelly, asiregen ammat laeantzgaunistastibtywas

conduct ed.pLQQ39} Qﬁ&ﬁthﬁpg%%fﬂ ?gt&%@h?&(&% rgrt n'éftsltre 1cHofeSiof €0 i n an

8% decrease I n serum cC tnent wth
Zucl oni d rewslsl Thebe results PRoindients thatdFaciomidmeyhe mge mlmbm oslongd wigh

TI US2006/ r & slight increase
ins rum| qg@ﬁﬁwhdﬁmﬂth uIS‘;li eg 5~ 5% foﬂ“?&%f ﬁ{l Zucl om d on serum
chol esterol |evels is not unexpected gi ven that the i soners have,

al t er nat i \Ae| Effectssan Glipieal Shemistty Rarametes¥goni st activity. These r esuI ts
indicate that Enclom d may be used for treating patients with hig

chol est er dP040j ghemean veRes for each prrametsy &g notdiffes ameng the threergroupsfa %?Stbe nor e

beni gn t haRragidel Hthdbefirnihg oTﬁx%BﬁG&aé&&ﬁﬁﬁ%fﬂﬁb@%cﬁwlﬂxéﬁmﬁéﬁﬁhﬁﬁr0”' cal ly

for |ncreaS|n testos erone l evels. 3. Effects on dinical Chemstry
Par anet er sesto0ugpupsisshibitedmoyaal yalyesfappack prrpmetarexpept far (Diserupdedidmi ¢ er ~ anong

the three rGfaf&H BicdlAéd ﬁ%éc&sémon&agr E%&{ wéh 104/ ¥8r ALShdWHbBGhs AfrodghbutSt udy as
determ ned by ANOVA or he Krus Wallis test. Al groups exhibited

nor mal valthe&iak{2)serem gbupmdéﬁ) RAN ahichwsre igh onsday O fPeBeiBions WhICh r e| at ed

cal cul at edyRad Gy Rl wﬂﬂ'ﬁn@l@tn@d Bk ¥mmaﬂﬁﬁ&nhq\ﬁa%soarﬁeﬂlréahﬁﬁnﬂe baboons
throughout the trial; (2) serum glucose; and whi ch were high on

day O for (ashou.shase whreen diffasuces ameng groupsdor wwamfet eXePRY anigpic awhatlz of
treat ment @pgedthslASCIRhied ZuO8hERups ﬁé[@%&}%)ues thbehe Eﬁﬁ()ﬁld@o | ffeer ences

anong groups for any paraneter except anionic¢ p that showed that the

Cl oni d~ andvainge pieium s9aiymeand jpignic eseappeay & heagom wﬁawﬁea%m%ﬂws@grgmé p. The
val ues of ggsdsn sodi um and ani oni ¢ gap appear to be anonalies associated
with this Br oup of baboons. [0041] There were substantive effects on the

red bl ood erp Weeersubyianiive effectson dheired biped celt pepuation vathdnelamidandt ocrit with

Zucl omi d.  Alclontid SndCRHRRAHIES: WidVEiclohliE ATRAL. hinds R Heafl cQPNCENt r ati on
(MCHC) either at day O or at the endpoint. th no change in nean cell

henogl obi rhemgioingprpentration MEHE either ‘Eth‘@’ﬁ’rﬁfemﬂ'e?@ﬂp%{‘ﬁf n9 §13vge int he | oweri ng
of NOHC | i@t dplobin (MHAMEBn 1EREQ% 85 bt BILumRQMNDS Rilelify 21 S

hemat ocri t, CY,
of MCH is predictable. Although testosterone might be expected to raise hematocrit, only

Zuclomid treatment, which did not increase total serum testosterone, demonstrated a
statistical difference. Clearly, men in a clinical trial that uses Zuclomid should be monitored
for the characteristics of their red blood cell population. Enclomid would be predicted to have
less of an effect.

[0042] There appears to be a clear effect of 12-day Enclomid treatment on platelets although
the values found stayed within the normal range. One thing to consider here is the sexual
dimorphism in platelet counts between male and female baboons (279 for males vs. 348 for
females). This is likely to be due to hormones. Since the Enclomid group demonstrated
increased testosterone, the lowering of the platelet count could be secondary to the change in

testosterone in this group. Moreover, treatment with Enclomid pushed the platelet count to its



Zuclom d treatnent, which did not increase total serumtestosterone,
denonstrated a statistical difference. Clearly, nen in a clinical trial

that uses Zuclom d should be nonitored for the charact;)\rgﬁ[t}#'%és 8:{%& heir red
bl ood cel | R84 frofnaiap trileteltin wds hehigh et afttiechotmalishge o b BGGE~ an

ef fect. [OQap] T ThilkiE Chbinedl 5 #dhk I t 12-day Enclom d

t r eat ment H%Hl ngyl@ﬁ@%%%%ﬁ%ﬁgel\%égﬁoﬁxggﬁ%cgﬁﬁalaﬁge %ed within the normal
range. One[0048] Adl thoClomidsitebexd bhdeféecis on tHeevhite kiload celiWRIC)plopalationnthpl at el et
counts between .mal e and f | e. baboons f les vs. 348 f.or fenales).
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t o t he conjyaiphatyiet edain ihli@monid fes given the esidofet af iacrease HOWBOxopntydhen we | ook
at the calcyl ated count af.qgranul ocytes ing. . \BC unt...we find no

di fferenceget{le ecg’rsgﬂﬂﬂcﬁeﬁft%]%ﬂ‘fma‘i? twgth coﬁgb%‘rggﬁﬁ&s}n‘)@gﬁf:eg%qsant ly, it is

t he | ynmphosanalogowst Dhieye i B @lear iaplidationfos treatifif MEe&ho haye 1d0lymphbestes ouict asand per
cent |ynphocytes | t he.popul ation.increase with Enclom d treatnent.
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Ther o . stV i ftbe Gl il e el e ¥ie 16t dRynBocy Les. such
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[0044] The increase in serum glucose with Clomid or Zuclomid was within the normal range.

-
-

In the case of Enclomid where the mean serum glucose values were high on day 0, there were
no increases with treatment. There was no evidence that Enclomid would have a deleterious
effect on blood glucose.

[0045] No clearly adverse effects on liver function are apparent as judged by the enzymes
AST and ALT. The trend in these values was a decrease with treatment. An increase in the
level of enzymes in the serum would indicate liver damage. ALT/SGPT was out of range low
at the end of the study for the Clomid group although the differences over the treatment
period were not statistically significant. The changes with Enclomid and Zuclomid were
within the normal range. AST is depressed in pregnancy; thus the action of an estrogen

agonist such as Zuclomid in lowering the marginal AST level could be rationalized. Alkaline
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wasting effects of disease. Low liver and kidney toxicity and favorable
effects on cholesterol and lipids are also highly favored attributes for

any medi cation i ntended for use H V-positive nen who armzﬁ@%é”s
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to free S%@%ﬁg?%ﬁoﬁ%ﬁ%%‘r&%ﬁaﬁ eve %é’ﬁgﬁglﬁgﬁeaﬁq%ﬁ%%ﬁkmﬁﬁre i mpor t ant
role is pldyhudctiop. A oss M@lomdatﬁlmqngalyhmbmtildnestﬂsinan boteaserin BUMNe, none of

the co & . i .
par amet renr) S assayeﬁéj}gf%gﬁéﬁﬂg%e [ (]:n ug%itg? @? m%lggcﬁ?@g)g@%%ﬁtg %5‘?) he bone
are acconpagh fud bnyakh(;gwumebluacq&mpam@ngna)%ﬁo Wespite an inetleasgdn tothl f ol | owi ng

Zuclomd t b 1: ) d treatnent.
The tr endssr\;\ﬁlg’t ‘?"@%"‘}m“%@ e&gzﬁ"'é%%ﬁe@hﬁgm bﬁf)lh{e%)g}c[}g) dlﬁEi}‘%lﬂﬂggncl omd
conpar ed tlet¥aso Iscnwn dreatirfixvalued)| atguing@paiBitbh mmdasBiiNhuscleandss pvee thisshertal t er ed
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definitive change'in creatinine argues against renal dysfunction. A |loss pf
gl oner ul ar [0048] (Semin sodiumdpats were lowentharckefeeemcd taluenfoa all hnimahdiseughnutw\l

Decr eased LSy N
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creatinin arguing against an 1ncrease In musc mass over this
short electrolyte imbalances detected in the test animals throughout all treatment penods remains

elusive but might be part of the same fluid derangement phenomenon suggested by the BUN
results.

[0049] The foregoing results indicate that Enclomid is more effective than Clomid or
Zuclomid at enhancing total serum testosterone. Zuclomid is clearly not effective and that
deficiency limits any use of Clomid for hypogonadism, particularly since the Zuclomid
component of Clomid would predominate in the circulation over time given its longer half-
life.

[0050] Enclomid appeared to be relatively benign in all aspects when compared to Zuclomid
and, often, even Clomid. This is particularly true when consideration is given to the trend of
Enclomid to lower cholesterol, and liver enzymes as opposed to Zuclomid's trend to raise the

same parameters. The surprising trend for Enclomid to raise the lymphocyte count may be
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time interval. [00481 Serum sodium | evels were | ower than reference val ues
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cdin. Endokx$ é1982Mﬁwmt5®hequBY{e£@9@7 (incorporated herein by reference).
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EXAMPLE 3

Comparison of Androxal™ to Androgel®

[0053] A placebo controlled challenge study was conducted at the Advanced Biological
Research, Inc. (ABR) Clinical Research Center in Hackensack, New Jersey to compare orally
administered Androxal™ (trans-clomiphene) to Androgel® in hypogonadal men. Androgel®
(Solvay Pharmaceuticals, Inc.) consists of a cream that administers exogenous testosterone in
a transdermal matrix.

[0054] The study enrolled 62 hypogonadal men with testosterone levels less than 300 ng/dl
(normal 298-1034 ng/dl) that were randomized into 6 different arms, three doses of
Androxal™ (12.5 mg, 25 mg, and 50 mg), placebo, and both high and low doses of
Androgel®. Half of the men in each of the Androxal™ and placebo arms were randomized
into cohorts that underwent in-clinic sessions on days 1 and 14 to determine pharmacokinetic

parameters for Androxal™ as well as cyclical changes in testosterone. The placebo and
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Endocrinol and Metab. 65:1118 (1987). See al so Soderguard et at J. Steroid
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than placebo. 1. Effects on Testosterone Levels [005 Al |l doses_of
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[0056] After 14 days of Androxal™ therapy all doses were associated with a total

testosterone diurnal pattern similar to the placebo group, i.e. a morning peak, a mid-day

trough and a rise overnight. Without being bound by theory, this pattern may be due to the
mode of action of Androxal™, which appears to be mediated through effects on the
hypothalamic-pituitary axis as shown below. The diurnal pattern for men on Androgel® was
nearly flat. However, spikes in total testosterone for Androgel® were associated with dosing
and often exceeded the normal high level of 1,034 ng/dl. Certain individuals on Androgel®
10G were able to achieve peak levels of total testosterone of over 2500 ng/dl.

2. Effects on LH and FSH Levels

[0057] Treatment with Androxal™ produced a statistically increase in the serum levels of LH
in the hypogonadal male subjects (FIG. 6). As in the case of total serum testosterone there
was an unexpected continuation in the level of serum LH in the follow-up period (i.e., 7-10

days after cessation of daily oral treatment) where those levels remained high for the three
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produced changes from baseline that were 212 and 363 ng/dl. These val ues
were statistically indistinguishable fromthose changes achieved with
Androxal TM This inability to show differences between Androx
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4. Discussion

[0061] Based on this study we infer a number of potential advantages for Androxal™ as a
potential therapy. Androxal™ appears to raise total testosterone into the normal range in a
highly consistent manner without abnormally high spikes in serum testosterone. In addition,
the use of transclomiphene to treat men that suffer secondary hypogonadism offers a new
approach that potentially could offset one of the major side effects of exogenous therapies
such as Androgel®. Exogenous therapies provide negative feedback thereby shutting down
FSH and LH production. FSH is an essential reproductive hormone and in the male
stimulates spermatogenesis. Long term exposure to exogenous testosterone, as a result of its
effects on FSH production, causes a reduction in sperm synthesis, leading to the potential for

transient infertility due to low sperm counts and therefore a resulting shrinkage of the testis,
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on Androxal TM experienced a favorable shift in their DHT to total
testosterone. For exanple nen on the 50 ng dose of Androxal TM experi enced a
DHT/ TT ratio of 0.83 as conpared to the placebo group ratlo of 1.07. By

c ﬁnt r ast | ';sﬁ.@ ) TORFYSEIRS b eihi cestﬁsqg reﬂtédzegxecpévet st gaedid kS %@Eﬁi}?ﬁ%@?&’ >3h5

e resu = Andr .0 r), were g a|n| aster an
total testO¥ter Sﬂé‘m% Eﬁﬁﬂ%ﬁ ‘“Th ?§Iﬂéa éPd‘BF# ‘g‘?‘ﬁlﬂt@@ relative to
t est ost er Qﬁ[ertm@mm[esqiium@@geé&ma];nb@g apy. [00601 Resul ts of clinical

chem stry paraneters al so indicated, unexpectedly, that men on Androxal TM
experienced a non-dose dependent reductlon in triglycerides. The reduction
in triglycerides averaged a decrease of 19.1% after two weeks of therapy.
This conpared to a 5.9% reduction for the placebo group and increases of
0.3% and 22% for the Androgei(r) 5G and | OG respectively. 4. D scussion
100611 Based on this study we infer a nunber of potential advantages for
Androxal TM as a potential therapy. Androxal TM appears to raise total
testosterone into the normal range in a highly consistent nmanner without
abnormal |y high spikes in serumtestosterone. In addition, the use of
transcl om phene to treat men that suffer secondary hypogonadi smoffers a new
approach that potentially could offset one of the major side effects of
exogenous therapies such as Androgel (r). Exogenous therapies provide
negati ve feedback thereby shutting dowmm FSH and LH production. FSH is an
essential reproductive hornone and in the male stinulates spermatogenesis.
Long term exposure to exogenous testosterone, as a result of its effects on
FSH production, causes a reduction in spermsynthesis, |eading to the
potential for transient infertility due to | ow spermcounts and therefore a
resulting shrinkage of the testis, 14 WO 2006/ 084153 PCT/ US2006/ 003882 S

of the testis is related to the |evel of spermatogenesis wthm nme sermuerus
t i &Vi i94a in nso indicates that Androxal TM may be used to treat
infertility in males, including hypogonadal nmales. 15 CLAIMS 1. Use of an
effective anount of cl om phene and optionally one or nore pharmaceutically
acceptabl e diluents, adjuvants, carriers or excipients in the manufacture

of a conposition for treating male infertility wherein the clom phene is
conprised of 0% to about 29% w w of cis-clom phene and about 100% to about
71% trans-cl om phene or
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pharmaceutically acceptable salts or solvates thereof. 2. Use according to
claim1 wherein the conposition consists essentially of an effective anount
of trans-cl om phene or a pharmaceutically acceptable salt or solvate

thereof. 3. Use according to claim1, wherein the conposition is for

adm nistration at a dosage of 1-200 ng of trans-clom phene per day. 4. Use
according to claim3, wherein the coppaMsion is for admnistration at a
dosage of about 50 ng of trans-clom phene per day. 5. Use according to claim
3, wherein the conposition is for admnistration at a dosage of 1.5 ng/kg

of trans-cl on phengpgf lafgaegfecﬁve %ﬁ%ﬁé‘gﬁprcwnﬂghén% &{dabpfg?nn%ll b nldie

conposition is in capsu orm according to c , Wherein the
conposi tpharmacsufilly adoepatde dédtens) afuvantsdasdge oofexdip@d® imgthefmanufacture
compos (4G ARPeRBIon i Hits BEF ORI M HGHAJE IPmasaE e mersR of 0%
L BTAOMETBGGG Sk A OO LT[, MRS o
t r ans- clphaimpdvenecablgracckpyabld fhlts ds eolaateothdicndf t o cl ai m 2, wherein the
composition i2S. IiJsré gc%g;sdlijlllge tc}c % ari]rqn 11%vherein the composition consists essentially of an
effective amount of frams-clomiphene or a pharmaceutically acceptable salt or solvate
thereof.
3. Use according to claim 1, wherein the composition is for administration at a
dosage of 1-200 mg of trans-clomiphene per day.
4. Use according to claim 3, wherein the composition is for administration at a
dosage of about 50 mg of frans-clomiphene per day.
5. Use according to claim 3, wherein the composition is for administration at a
dosage of 1.5 mg/kg of trans-clomiphene per day.
6. Use according to claim 1, wherein the composition is in capsule form.
7. Use according to claim 2, wherein the composition is for administration at a
dosage of 1-200 mg of trans-clomiphene per day.
8. Use according to claim 7, wherein the composition is for administration at a
dosage of about 50 mg of trans-clomiphene per day.
9. Use according to claim 7, wherein the composition is for administration at a
dosage of 1.5 mg/kg of trans-clomiphene per day.

10. Use according to claim 2, wherein the composition is in capsule form
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