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[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%)).
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circadian thythm, with higher levels in the morning and nadir levels occurring around 8 to 10
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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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[0021] A conposition conprising trans-clomni phene is

provided for treahihdri BHYEdthiprbk Ml e
[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:
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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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(20}@@9@%"{: f1§9w U, Phent 18,1 35@fﬁ!§tﬁ5’9\i §bdd 338 813 933, |

hene to ci s- c om phiené i s gréatér’ 't
Po@%48«s>?f63tahé othermystaingthrglegsesfornmudinns wel kneyoimi t]meh@n e
r; r
f“"%ﬁ*?@“ﬁ@%&%ﬁﬁ%ﬁgt%956“5@20%@?%(30‘%?%%83@5 RS
solilQ@8h]as Rblctsyedillad @pﬁlﬂa‘ @ﬂl&tﬂkiy suchas S(matonm QspEBns, leylulsions, -
. 10| I r f age +.e esi| 0.

et LR AT A AR b oo ERITHE, DI REER  oo n e
forng of st ponattable sbluGomsar nfmhlss)ﬁs foe paelytextab@a:llutﬁlq smm:utaneous) use.

{osterone r of i
Such BRA R S r Ry o TR S orP oL Piay pefprie dhedints
in cmﬁnmllalpropbmms be adm nistered in a pharnmaceuti cal

o0 B b1 S0t B e o5 iy R i S e

mtr@hﬁﬂﬂmbwtalﬁlaﬁs mufﬂpdma;tsl:nwﬁalmyath@al lihtfgb@mfag ﬁﬁﬁra@fstgméil or
St al I'el ease ormyl at1 ons repare as escril pe

othef gted gﬁ%?‘é“sfrﬁ“‘{ﬂ Aftepadriitrasn of the pempasiigon sgaiy, frafegierone

levePahBie casurd® BRscrives vk alt dc@!lges hidy be d}terg)chl%rachleve a
9:177-181 (1993), Kharenko et al ntern
suf’ {Wquanéq eg?xalgéfstosmn@ llevelzjo Q@gzygﬁ@ d@sq_e@g%ysml@gcal results
asso@ﬁfe@%&%on@ﬁrﬂ&mst%ﬁinﬁ d&dcritddabB¥eug. Devel . and Incl.
Pharm 2 1 . 2323- 2337 (1995) U.S. Patent Nos.
[0033]) €ampasitions @waé% the BegoEnEREON Bay CONYES frags-gRBIED: at a

dosa%e gé&eé@&e o AbBRR06 HI%R%H%?% {gg d& nf[tl% h@gx{uﬁ ngsagfs is

known 1h the art 00 euti c
Wﬂherotﬂip eyl afordinasy skidhint thelora Jbe t@npnsmwy ntw cpmptlmrdnsf m of

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-
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solids, such as tablets or filled capsules or |iquids
such as sol utions suspensions, enulsions, elixirs or

cWoa m&e'%ﬁe%fs dd héﬂ'etapa ;a'as omgwlﬁd 73/98 ﬁ{gf}'é MGT,/},@!%‘}“?:SSZ
7*’7/{3;17 E Wﬁp tsﬁ)@H%S%kS MY §§|4t1|6585f/tﬁr 3@/ad, eﬁﬂérwm 89/11,
90/fd B‘f/l9u /@@3}%["94?/5%%%6?8@) 9#3828/9% 9?Eer'é )})e een

anad “uni bsagd
Anai@gsmf Itmranmgmé @diseisbmers of clomiphaid snclahs thése [desrchb@:mﬁ Emst, et al.
.to Lthe present invention

m‘%h K % Q tlons aggﬁrdln

PHEC 4P ﬁ?ﬁftécte PRSP avenous,

[0034] bm:itfalltﬁﬁh@Exdﬁqﬂ&&lre mbdn SR uiEalive did iatdAE6@And is not

. i@%{aQenngl, |ntﬂgclsternal or qther routes of

ntenda R thE 196RC ofAPE B erdigRANTeL Pt the APRSRdqd flaims.
conposition serumtestosterone | evels may be neasured

as descri bed above and:ﬂnﬁﬂgﬂﬂzn&y be altered to
suf, crease in the serum

. ¢ cBUESF o Rt E’ﬁ?eéw ¥4 Chaissferddn Male Baboons

001348 Bt BoghSs SV?‘!J‘lrf% BB R et R rgpeCiomian or
Zuckaaid(di-Otpriid) foh 2 @mesatite da!‘w Tt sanpleRnaly @pdrs Bord fakem & the

-¢cl.om phene . a dosage Dbet 0. about 200
o P R e o TR POAPLGE B vl g Bbireegmont (o
12) whd Nidaystafier theled tre@fment (ﬂahmaﬂ'\yasﬁl@ub] inthe art). The

conp05|t|on may conprlse transcl om phene at a dosage

B % H 3ty Sy o1 Seegn“?rﬁl *SERED S TrgorkDngy. 9
[OO% %re vg%%m%ﬁg%i@c%sng 1r?t6tahge9uni %@to%%xonim%ouagggﬁﬂg L

Encﬂcﬁﬁd]’&:e TA70 lﬁglerél.@&eﬂig diffedéhceDhmohd @rdis inGhe bAREIER period or at
da ge% ES osition %;é; nprise_transc om hene
- day fJr Thsre Wreg |5‘H difterepicesamopgithy threp 2roypy,{ days pBy trepimenithe

wasKt Déridd} HéwevéR Eadlomidréduced HibHo? levéR/oR Rstodtlosd-ctardd to
81/ 19, 82/ 18 83/ 17, 84/ 16, 85/15, 86/14, 87/13, 88/12,

Clogs) apgl Zuglgmichon dpy/fp ~9%9Bandgs7 §.0082 respecsisely) amglgompared to
Zucﬁ)?ﬁﬁ@ on 88/ B (p2V.847) FhcRinfd Slear® dill RO TEisPRINES RN tRRRRYS to

of the trans- and cis- isoners of clom phene such a s

any erigeCorepared i9dler animals roeiving Englomid; thsraaingplereegiving Gloatid|
exhibfted ﬂ@re%ﬁ@&lé o8] BtobBRnP SIS Bh dé}m’ ﬁﬁtl I]ILC%Q@ 6y thy?

follow ng Exanples are neant to tive o
coeffigients of wariations. Hihen s lenked ptrihetine eloqr@ qf |ﬂm effetth @lGcHpwe

deteﬂ{nn‘é!i1 ﬁna{ &Y)E?t?él&ﬂld%%ﬂﬁ%tdn d's&tlgt gll ﬁ]g)%ﬂ ﬁ't&‘f’dstero e

ects s on erun1 estos erone an
on d@m)aj ersi Erootnpimad MitheitBzibosshine $10123 9]valtdsi Mareavet, egssation of

Enc??'gg ﬁg%ﬁ%{ﬁ% eX ?n %31%1?10 % d(lfr?P %dhcacieggl])oﬁotaﬁ %rﬂmmes%sterone

betwe@n d@cm indelayl &y s;vaslfdne) Fanphdsite tiak Faddnidds sadibyr deatraalkierin

v G B B S B S e

Enclomid was clearly better and more consistent than Clomid itself and Zuclomid was

ineffective.



12) and 7 days after the last treatnent (end or
wash-put). 1. Effects on Body Wi ght and Serum LH,

W63HI6/0§R|53 and T- t ny PCT/US2006/003882
4 TeRion! raneaeLO0aBl. There,yaie PCTIUS

i tO serum t rone in
f@gﬁgr"bup"' Pecei|Vibaglhe Ehcl oaiyd. [See ddgbl ¢ 42 dERer B wash-out

wer e 3 o differ erugpﬁ()lamangz/g)ro(pu S lbﬂ370he b?f/?(')/bf‘e 12/26/01
peri oqgl or day rer oI et-ences
758 L af t e?foré %t he 150.9

ng the three g ou s 7 da eat meft!-

%@houh pettod) . ver, 3&nét om d5§¥BducedSHf.gher 3163
level s of9Q9éstcst@r8(§)|6e conpaped tolslien d apmk.¢ucl onidd.6
on day| 6 rg¢an= 0. 0B1@$d p =369.400002 segpect i Y@l ¥) angz036
conparled ) Zugl onpl@ on| dam 32 (|p 39§)§04I) %u:/:I 0 97.7
cleartTly 33293 ?%gf lUld}r%l:l um tosterone—to a“3y072

Eﬁﬁfﬁm ) ared he ani'mals ret@rvi ng E?r’t3|%m d,

ani mei2 r e¢eilfP8§ O oAdHSLxhi b128@ mor e 1466 i abl €99.2
total |test368terond0iével slomdtay 6108nd | aternigss j udgenh
by thegir ngeaef fici epe of viasipat i onfgahen wogg E0OKEG, s g

ittt I Y
Z@&g{? tlcaf’% gé§4tot a1 r im £ 841 gstero}ﬂé%n day°’§97
d|12 33?’rpa bh ei tr basel®98 or .10 860.5

val ues. Mﬂ9§ov=r 282é%sat i B0%.8% Encl2omisd trem3ment, 2741
resul ttedniefina 5i grviofd cant 3949p i n {7es | evels@fy Totalyeg
ser umtesgpste on97§et\/1/eeq4glgy £2 qg% da{y 1§60 ' 316.8

(washout cates Enct —t+s—t€ta

cl ear ed égg{n t hB c%lcul a7 g%?congl W W ol 5t7he P=0256
met abol i ¢~ ¢l earBilebsee T B84 EncPsrA-@Fli n MaRAAS. p=0.252
Encl omid was clearly better and nore consistent than
Comd itself and Zuclom d was ineffective.[0037]

[003Tih ﬁlhae\ménd’uhaﬂé'éaﬁ%ﬁuﬂ DH%e FYA HH @fio Eiﬁﬁal sERfn £eRiobierofd to
LHB’EIP erum testosterone to LH foll owed the same
veg

© 540G RS a8 &R raste Bt aprsn &legeting e dack nfdepehdenke
datohotdRPen)deREewistidot V- ,gg\ﬁ
(e @,50 e in body £vve| gr?{w%jrhg?rhgg tr%e-[%gag% tud(?/ggl S@ﬁig There
Was gQgcr 38 &*@ﬁ’é@olaﬁn%@wwltﬂ the sty iORIRL groehmeteiging Eeclomld
sugg%ﬁtﬂ@énle[feét R afifeQtReh BREMN HEG, d%i&t@&qndpégz(g?ﬂgz&%{hag ad])

fect of antiestrogen that ha een part

Hnailqge%o 03 bnsk axaertesinn thinkesis of thedort }hamﬁdn@m,e,dtﬁoist@metd@elmes and
Prol&ﬁ%'n&r&fse (Fjéﬁinfaﬂ(é;alt 5962 as men age, testosterone

declines and Prolaétin’increase (Fel dman et ah, 2002).

LZE[ Effects on Cholesterol levels [0038] Treatnent with
2. Mfecfsgm Ghalesterablevels decr ease serum chol esterol  and

é{ clom d tended to increase the sane paraneter.
[0038} Trepimentvijh Enrdonyiditendpdhigi deencesd serna Chbhsieltohamigbslqrmd tended

to in6reAk RL BB hahQY¥EL. %r%ﬁﬁar&%hal?{l}%d?% & @l the Sfla%gés;]lg %P{jﬁéerol

and that the changes wer € nor ma
levels gyererpst @ibtﬁépa}br@lgnrf@mt ahd that the chamged wametithintthe normal range.

Due SSHDPERBE ﬁex%ﬁgroﬁ’lé to ﬁgmgrg lVto de%on(s:trr]a elz gpsp051{e e!ffects 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




level s over a short period of time, further analysis
was conducted. [0039] Detailed analysis indicated that

cwmdmﬂs r ?I%F‘Me%ﬁw IR 8 RGBSRt T AGLLTLFCTUSaG M se2

4 ,
é{"e%] qng ﬁ%@gggﬁdép@a@em cholesterol levels is not
“ne?%r“*é?fg“’él‘ %* i 94°"L FARLE pLOREREIF ool dhoPal apigponit svi

Thebereetlts inditne mmlmedsfnfag bt uefl fanedating chtiams wail qaig@rthdesnml

v RN Ry Rhc-lTE PRy Py bEEPRIG0R il indemsfoio

respaoitta gﬁmm&holaaérbmiftxsed clifoaielly @8 ictedsihg) f&bt@ﬁ&x@n& RB&s.
Enclom d may be used for treating patients with high

I est S hese results also indicate that
E gﬁlﬁhf’i @iée%fr%jl;ﬂgﬂleéﬁr Sthan Zuclomid with r espect
erumc t er ol us ni cal |
oofef 3?’8 e e Tt G Epastrae PGS i e e b ey foragy test
pareameanasme Yedtatinget ths Sudy346ferntined WANOWL besy thOK @R Wallis
i.d. not |ffer anong the three groups for
testa@@g&oa %g’ﬂfa%?rg}a Vplueg ﬁ%eaﬁléa?fﬁ??Ftﬁ’geXGFPttf‘Pf lgqewysoéglm:
relafd@ L€ ParbivetbNeMoni6 baf) WwhidhGrdfé 1SKAL alY it bsbobSthrougidut

" %&E i bi ted normal val ues at each par anet er

the é??)tse%’rg peppe;2ad (hBIBYhIeh vere gl predryclfos the groag which

woulk&bAiEkAlwith A cRIMhiG. Qe e %aﬁ%ﬁ@anh@vﬁaf/@d'fte?{réahﬂélﬁe
bhaboons t hroughout the; tr| al; (2) serum glucose; and

(waghgyt) gy isrecte diiierendss afRoRgrErerDs for «mfrpartah@teg eXseps anlonisigap that
Wﬂh&k tH@cfohﬁ@mdszoﬁﬁld E}B‘ﬁ dqo gﬁé’th%&h‘éfEnh%ﬁ?& ). The

- days after treatrren ere were n

Valuaa? ‘Pﬁ %ﬁ@h%@@@ﬁﬂr@l@mp gpiiest toéqqr;angaalmssemated( wéhthis group of

bab&akONni ¢ gap that showed that the Clomd and Zuclomd
groups had | ower values than the Enclom d group. The

[00414 Thers wete substantivs effeainomathel realriilaudi cell ganmlaatmpe&aﬂl Enolohéd and

ZusPREd heRRRER! BREFMAD, M AR R o8 oo
hemoglpbingomghtattioo MUHT) eEmrlaOdayCD @Tadt}ﬁwﬁdlpmmtdwah do eliange in

mean %gﬁfie%c{g:lobhn h&&]{{g%nlcdnan é%clgeaé%{nrtg? %g?}‘c‘%% ZMC%@E tli'xgﬁowermg

of MZHC & moediatblé. I’Pﬂthemglﬂestdmteroﬁﬂ thightig d&baﬂ@ﬂo kdiselFR@AtoGAd, bnly

o Ry 8 g P GEF & D oneH et totbereped
statifichhdiffgdandeeSleas, @ienita BligEl t1Re tIRXRRE Y.edlorhid shéild Be monitored
treatment, which did not

for e piagestog el o el gopdRiornetemneni igaedeted o have

less st atdfetd cal di fference. C earl y, nmen in a clinical
' that uses Zuclom d should be nonitored for the

|
r004g], Sheze e b Grareiientor TP rsdemid epmspian RitFlgh although
the valieh Rihd stapdl e e heghi-¢ ?a%ge %enﬁﬁg td c%ﬁ?idé}f fel%r}s &k E(}%/&lt‘ll

[0042] There appears to be a clear

dim RGP b ISR A DRl el abiougR7S for maies vs 348 fo

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



the val ues found st ayed within the normal range. One -
thing to consider here is the sexual dinor phl smin

PSR e s e el e

“‘“taﬂddﬁn@maﬁkdcgﬁmﬂ@aﬂennnstrated
| [ | I et
[00115(] F co u?IIc]Il%S & Stg eddn ggerb §op etvﬁ“\é\t%% ‘%ﬁﬁ gﬁ F\&E?%E?Pg’i%gg dhe

mostitrikivigsyag tiei pf ErMm’rmd%ﬁ taisitig thatoret oﬂl\yﬁl}bhoEywé Aidiedsinophiles.

The> elf%ggg gt'?tl{c]) l‘cr%I ﬁj%f as?l%.?g vfﬂugqt,]sségrﬁgo ¢ Ti gaﬁrlggﬁ]laﬁgglp g erlgtrrgng
effercﬁdif@xcfoﬁﬁd blhloﬁzeﬁﬁgiﬂh@ pericBftl of BiaduloeHéstin AL b1 SHRAC EBSeTecls Yre very

del eterioys effect on platelets, [0043]
Smﬁwﬁ%r ATt e s ke s a5 lop eI s ol range.

(’Ih(é&inlle do\&ﬁ@):om wﬂbatth@lelantféiﬂo ﬁ%ne% uhxléa Rﬂaf%ﬁchﬁﬁk@tth@WBC
t he coun ocyt es and

on ralsin
POPéBEPIthIPﬁ“P lééltﬂe"lsﬁ@wgﬁm@mhssrram&aws Hithgepedt éhthe srhiteblgod cell
pop@ﬁ’ablﬁe% tﬁ@é‘ﬂfé@ts%?@ﬁbfe%k@@ t0 ﬂ_@ﬁfe% %Q@ F)§uﬁd9tspl?¥h§n Shdn@8n

fect of Enclonud on | Oweri ng cent
testgitedmﬁ Heyees, wheniwedogh ajdhs. cathleteéfoﬂmt o granwocytas ysigg therfBC

couﬂt‘C el e dl?fe%)fes gﬁn 0 r ouftighie {hﬁ; é%‘ﬁlp\éﬁ\l;cf" %%Sné%[hﬁtanﬂy, itis

décreased bel ow ran e. Is'time cou
the bmphecyitestor dhat istthe medt dntérossing. Bqﬂn thetcos an@qﬂlcamdym;ﬂlocytes in

the g&g 1]()n 3{3 &ewftmﬁnamg Q%Meﬁtt mgﬁe)as t-ﬂh %{eg {f%%ues to% 8er V(\'ﬁnt

nor phismin oons r espec
lymphaeyytes camtain ipdiuhcanalomsge, gmertthetrafdffenansmanae o WB(J tdoet, yhe

d.itself th h o .
e R WA BOEREL R B e FRORGH e
analpganst Tlgfe iy nateat ingyitaton dai tmgtlﬂg‘rﬁeﬂ/\BEo Eaﬁ'id dw lyphbdyieh, sieh as

diffe .' r an C e
mel ho afe n?]?gr?fafl)}ve juce Enﬁ?féldp?wﬁ%@tgﬁ? &rxgph%%@s ageLclltquléhls
resuims tase odwdd Bsinadecfor B0is8 irf the p&patition aNaled ¥ith 8EDS. These
ul.ation increase wth Enclom d

) th
ity e it RS b v e iogpispgstoggpe due to the

WashygTﬁ&ﬁ&yif @Beds€ lml\M'lNeﬂaﬂdh@dﬂ%? EdXRityTa8d @R oraBle\eBBcth B cholesterol
r.an._i rease_in WBC count, the net effect is

and Y B sy Hbytee (o gupmediFstiongrendster usorH G positive

merﬂ@l‘id #OPdably E&aptbiisbSbpihei @UOMs- There is a clear
rrErI ication for treating nen who have | ow Ii\l/rrphocyt es,
(0044, Jhe %f%@ﬁnw&}%owwgb%@m reZuckonyd waswithis fhegnorgal range.

In théthéeksFEYicibMid QMBS tHe YIBRA S&Yih %ﬁc@é@%ﬁﬁe?@*e&%éﬁ dn&RY bglrer@ were

case could be made for its use in the tion

Do iPRERRSGH Wikh trgatmeent. fikersavas meievidenga that En@omﬁtwld hava e ddleterious
eﬂ%&hhmkﬁg%ﬁkgsthat are intended-to raise testosterone

due to the wasting effects of disease. Low |liver and
[0045] Hﬁ@iﬁaﬂb gdveise pifeatsiorf liweo frablien ¢ fmpetent wrjudded be dteengimes

f I tributes.for an

AS’Iaeﬂlgl . a :Tgt?] tr%dﬁgﬁllggéévalfﬂg QJaXa d%"l\f%sg g'étﬁlitire%/trepell;r‘ce gm Jnereasein Wihe
leveh¢freaasdlyesomﬂp IScImnSEdlldjlyldlt:kte ilwercﬁlame% AL’I[/SIﬂlﬂzl\]vas'l' de of range low

er U cose ucl.om d was
o o L ARk PRI P ERRS el e U LR o
peri¢deernatrstatietiaaily ginificse Thalchegesweiie Ehdlghidand dayloRid were
withsnhtﬁer: Rormal reange. 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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no i ncreases with treatnent. There was no evi dence
that Enclom d woul d have a del eteri ous effect on bl ood

pgpmes s 09048 o AB Y BB LR A gant s
R

ISt hﬂpgec dearhages’l" heresveae ni@draege_sen weirdrh
albﬁl{lﬁaélmaﬁ'i\ier é&)dgﬂ ?f’f)tﬁ]% Esalé)%é)?\se/eenluﬁﬁﬁg)i e ex(t)elﬁie(? ’?me

ser um wo
period nged bantrilatte tolfeeeemmmostereid éomtdmd yevéks fin lidmanﬁhlﬂmugh 8 fotE
h the. diff ence the. ment..peri od
i HE 1350 P po e S Y pottfe: ASThTBRAGetoor e
conﬁmuhdsmoﬁildala tinKadab mmrcﬂamgeeom& bBasty of R papk¥Rks 4seHyee.
t hus the actl n_of an

epressed in n
004510 Sﬁ frns o P OB Bl SRR G g ALP
valmrfg],ma'hs b Eleh R¥EIolI6 @k FublBmlid@ida@halt hifPWas decreased in value

Rl B st o i r o e of

Enddﬂﬂa@mﬂgm@ﬁty%daoﬁﬁgues further against hepatic damage.
were no changes in serumal bumn, also a |iver

l"%7rl o%lﬂ’@t‘gh BUNapd) erepHEssTsnalisredduringrihgistdyrinthe Glamid and
Encfothif Refs, ttﬂerlﬁckﬂﬁfa' déﬂnlﬁ%"élgné‘qu tcfeh@xﬁhﬁar%&sfagzﬁﬁ‘st e el

steroi d hornmone levels in humans alt nor e
dysfungtinn: Aress obglemes:as|filiyatian bypagisivpidd mguiémtamn@nrme in BUN..

Dec%a@&ﬂkm occﬁﬁ‘iﬁéﬁ Ehtahfd"ﬂe t6 B%é n{}2HiGn ﬁ‘fot ﬁl&%&%’%ﬁéﬂ settmg), or

could be I'in I ver mage o asi s o

highyfyid miill@r(sfeam;be@m@mm@]by ﬂ@m@bd\bs,tdespﬂa eh nncteta§e mm@al
m_ALP

sonfil PEERAPsr AR RE 0%l PERRBRILTR, Bl lur fots

betweree acmmn:reaamde welsesgagniog ggaihst m wedease id mbbctvmnakg over this short

nn%?ﬁ d treatnment. The trends would predict a nore

nlgn result for the use of Enclom d conpared to
[004&]1 Seomi shdiupDiB4el wé\detldsmgllmn BédteattdvaBldhNfoe b i ahiimalsiBrowgtoat the

d he Conid id .
s S5 S PRSPk VBt PSR et o PPt P and
Zuchingdig®upyy bt anicdab waly biwen i ald BrimAlsltassghoht Bé au@y, ul ar

il.tration cap uld suIt in an increase .in
paraleoe g Pt Bt Rt reacER e e s g values. The
elecﬁbﬂtyfel 1fﬂb§ll§]nc(3§1@étedtédﬁﬁ lkBe tbdd amin@RAkOSHoRCh 1SS atnhdASPerioS remains
| ke (presunmpbly acconpani ed by edena

d int
elusmeg%f b5 nagt 03 the; spief duidgleranBenping phegamenanisuggesisd By éﬁ@UN
resuiet ween day 0 and Day 12 with Enclonid, there were no
di fferences between serum creatinine values ar gui ng

[0049}, The, recgingiraite idicatethatadpaidia meresfisetiverihan Glamid or
Zucfohﬂ@aﬂ b Itotaﬂs@l%%st&@é'rb‘x@ Zﬁﬁbﬂiﬁ‘ 1_L> augl ﬁ%ou &40 rthat

than reference values for all animals t out t
defigjengyJimitsapywsecd Cbopid dﬁ)rdwp@@nwh@n,magtwkaﬂy hinge tlheflmlelmﬂe

comp&leHest @&nf@lﬂ%t&gk)’\{g@%ﬂxﬁg inth® gllr 1 g over lg?\%hqts 9(#1 g&{)@alf-

erum ani on gap ower for a ani ma roug
life.t he st udy,

[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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paral leling the sodiumresults. Enclomd raised this
paranet er towards nornmal values. The el ectrolyte

LWQHMVO&“‘S&L% .gﬁjseiﬂt%gn b0 ¢ eeélg4ﬁﬂ%)g?ﬂu§atloﬁ PP ﬁ’g‘%gg%? géifo 13082

,,,,,,,,,, at rA @RRI NS e usive
%ﬁ%ﬁ@ﬂ cﬁd’@rangerrent phenonenon suggested by the
BUN results. [0049] The foregoing results indicate

that Enclomd is nore Fg,f e, than Clonmid or
Zucl om d at enhanci ng tot al ‘ser um t est ost er one.
Z¥etland far fucredsingrTogtoplronsfHeveltin Meendiding Nas-diofriiphene ayd
| | Mixtaresiof Tos-climipheneiapdf@s-cloyippon atiRaiins Greater Than 1
artl cularly since the Zuclom d conponent of C omd
[003] Jirter oy asdkuimiptradion of #anstrdorpipheng! loedosamples prettikee figinvahject

malkd $nd t@é@&%oﬂ%%xfeis ateemez{spligg %mgﬂﬁ hgﬁ%g%&p(ﬁg %rb%&i fi tr%xegr?ple in

relatively benign in a
Matsyrapigng: /. f@lén. Endaceinol. Mgtah. :"(d @28 (i9830tt1nsorpsratedﬂ1bnemjjyarl y

refe'iJn'é@) wae Horﬁﬁﬁgl\%ﬂ?ﬁlg% ?3 %@Pﬂ%é’)egoﬁ%ﬁ torgﬁcgvrt%séosgegone may

['omdto
alSOd}@p@@e@ted & desmibedria'ezample idlenover ai @el. Chﬁ Exaldrinol. Metab.

ri sin n d to raise
65 PRSI e OB SRS TP Byt el
satumtmwanatlm @by rahdnmomub:&tsayoNomSHIB@Bbtﬁd €d¢toBtefonk Fevble
Met hod for_ | ncreasin

nha ced LE .

Coick SR ool LUETIST eooie iagp Y et 8 Repmeh & i
EndetoﬂJaletaMetaf) @naﬂ&ﬂ@inmsgg?l@@%@w}gu&d%z @{j Pt RbRModhein
t eat e an rior to administration
16: éﬁ? d%attmgorpglﬂla{?ﬂ'llﬁrﬁ’éwg IL%F"B sanmpl es are taken from

[OOSQHJ Phexits dihi@en @il dbegOstties ﬁg/ﬁ% L:I%Mﬁ’ﬁlﬁn@ e FRAGE tRE of trans-

nethodologles descri be or exanple in
clo t‘%ﬂg fibficlogtiphgpe is gyepter thep doatipnis pre nmta@d faggestoptegone levels

sucH thaB9 ddshgrCioRH @H QGSa & ﬁ%«'é\%ﬁ Gﬁﬂa}r g{)iﬁiﬁﬁ? Z% acar%é thera llt)glutlc

P rmone bi ndi ng qﬁg
levels f testopigrong injhe patieaty aI so b e neasured a s descrl bed
for exanple in Tenover et al. J . din. Endocrinol.

Metab. 65:1 1 18 (1987pxMvMPhEdescri be nmeasurenent o f
SHBG b y both a [3H ] di hydrotestosterone saturation

anal yS| s and G9mparisay efdnisexadRito AysomiBG bound

t ron bi oavai | abl e testosterone e
0053 B G Bal e Bepbe R Sescpiheiy of 6 ArSHEOE P grsie
Reseitrc.h Ik | (ABRGCliafs) ResbaréN el iR Bacl@Rsadk, Nebfrefsty &)7c)omp§§%rally

Steroid Bi ochem 16:

adm ‘*2%5 RP%BW&%&%@C&%@?@WW@E@@ rvefﬁ@egonpétlwp Androgel®

(S ol%ﬂh@ﬂﬁe&e@tfc@lsgh& Pébndigis o¥ 2 GRSAURS acﬁmﬁlstjerssex S testosterone in
cl om Qhene wherein the ratio o f transcl om p ene

a trapydg H‘r‘i‘frﬁ‘hene is greater than 1. Patients are

[OOSHP’DhJ R Enfdded 5@%&1@1@%@?@& @Mﬂe%os?é% 1%%%‘ ggsqﬁan%% A8

nt and dosage f uency e adj uste
(norrg%lr%%\,lg?%t p@dl&ﬁ)@m\/ﬁg ran omized 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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|l evels o f testosterone in the patient. EXAMPLE 3
Conparison of Androxal (tm to Androgel (r) [0053] A

}wglg,%mbgjsbgso@%; hxln]%jst gp]}nl %ﬂgﬁe%ﬁﬁad%f%s %%E{ CPET/UAR006/003882
Mﬂh@i@%ﬂ‘a zﬁaé @1 ik %m&;iliaergﬁ@ugeﬂ@p;ﬁytsmidmaman-ehmc

sLer oxa clo
sos b BT o PR S SEREAR mRlovhe B3y E RS Speaaye
patiehta mmm:ﬁe]]bwmaﬂosan ddddiohalcensits tem dayd to deteingiagthe b@atus of their
adm ni st exogenous. testosterone. in _a transgder nal
tes AT BT R 8 D2 pidh s b0 che iy M OABT of Adigeelc
annmofmetseﬁymt%@r&fféram{aaﬂla%s&than 300 ng/dl (nor mal
298-1034 ng/dl) that were random zed into 6 different

ee dose f Androxal (tm (12.5 ng, 2 5 ny,
1. ?fgsﬂasoﬁ fpste ‘1"5 and both high and | ow doses o f

t.he n in each o t he )
00 B S ?@éﬂ%‘?f&ﬁ 6‘1 Oé@é’f}{?g o b leipceness in
testeaheﬁd ﬁroxh badelingderomabie level€ (FIGE. §). TREBWORSI Qldmlgiadfo% slof
AH%H % det er mi ne phar.macoki netic paraneters
XHOX

meandnereases of 1§9,C%ffg 1 and P4 Eg(glrfﬁ%@(’ti“ﬁ'ly’ Whlle those of
And8gI@IE ﬂﬁﬂ@wes?ﬁ@r&‘e&@@&oa@%@é@ UCR ) ﬂg%ﬁaﬁﬁ%v@d dose,

adm nistered in doubl e bli nd fashi on.

prodiyead sRpeegsrijorg bassline B Vit i o9 éé?éagfﬂln%e zeszpiw were statistically
1ndﬂsﬁ1%§hsﬁ1§{§@fr@ﬁ .thdg8lchan®ls dcBRvANHIP ARALEAT™OGhils %Bﬁlty to show

rwent in-clinic sessions simlar to the oth

diffprgnges RetyephAndraxad Pl angd Ardgngelfvmpgars Faresulicfrone tie hmhd»gvanable
resiftts P vheR @ﬁm’di%@&l@ NBER. F kB0 1fc00 n@do@g gt .%hcﬂﬁﬁhm raised

seven to ten aysto etermnet e status
megndatabigstesierpee to S92+ 152 nFidbafter We daysnoceifibéent bf weinBom@VB o f 29%

[ th
B pHS R E LB ORRK o YT s
mea”ﬂégitabtstteﬂt@m@ tabiee HE3289 65111 aild|60828 nig/df, CAFigloD6dsh §1d)3%
respgg rogel (r) produced statistically significant

anges in testosterone from baseline testosterone

[0036d \Veftes 14 BayG.of BndroXieM thewpy il dosan delriagfocidied @dthaftotal

[ (t hi f 169
tos R RS SR U R SRR BB b Porite tsafe it B
troughend ©rigesivemight. OV #kbutbsrg bamnd bé\lﬂﬂb@gmhs(ﬁa)teria%y Held@e to the

mo 3 BB B S SRS B

hypsthathmtpitiithly)axisae sisdwntglive Tab iRirfal i ot Mes BirAE@Sgel® was

i eved with Androxa This jnability to, show
neay E‘Pte BWEEE SBI&?%éﬁalAﬁfg%n%%e(ft)mnda?&f 1G\wareqgeacipged with dosing
and 3RPESIcEede@ tHe@SHhAl hﬁghQéK}el bel bB49{g|/d{ (Ycﬁ‘fainqmﬁldﬁﬁ§b'1|1 F\ﬁdrogel@
f ound when_ Androge i S _use For exanple th 0 ng
10Ggae 2bje tom&a’feama?tlﬁﬁsfo&r%?éde%@wr@ of eyer £ Ilgédcler one to
589172 ng/dl after 15 days, a coefficient of variation

2. Effd0ts Of LROMd 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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and simlar to the placebo group (36% . On the other
hand Andr ogel (r) 5G and 10G yi el ded nean tot al

‘Wt)es(tmsllssdqme g;a M SaridD 48 EmeaY with M?@%@&%ap}gg%i dggggjcmlgsssz

i L, |
gﬂ&rﬁ%ﬁé&%ﬁﬂ ot @ﬁﬁnlego?mé Bt s eou aicbd v L o
[0058f ﬂeaﬁ'xﬁﬁ{ \Qﬁﬁ gﬁfﬁ%ﬁalﬁu M%%ﬁbdﬁ% 4 ﬁﬁ%ms,élw mcca{gegg;}n %F Risdeid levels

| acebo group, i.e rning pea
of Byl ingthe hﬂ@gwéahn@h subjepist(RISL(7). bﬁnmttmmﬁﬁmbysm@fesmys similar
u Q ti N
to ﬁ,&%} ?‘%n)c(ﬁgltt etecr rr%k &?\%{I’ lPlhat %pg‘lgﬁaorsgs reoxrarlg dtb g%% HVthh
rengsfirfséighsduping tHedfoliopop baio:drwlremas AndoGeM® axpp@sRS the MEMNof serum

A urnal pattern ne Andr. ogel (r) .was
rsHERMosli0F pP i aB L GBSt i B i reishioms gror
sinﬂhdﬂocpg@tréah)lem@a"velsassoci ated with dosing and often

exceeded the normal high level of 1,034 ng/dl. Certain

I 10G ble t hi
o UKo g SRl R bueeE o1 “over 2500 ngl i

on L Level 057 Treatment with
[00§\n] c?faﬁ%itt%serﬁ For Belontne I IRy st alsg erssiddn dten
on dedroml™Meaxpbrienodd 4 fadvorable blﬁft:c‘ftymeﬂ @lﬁﬂd@'totﬁﬁkaﬁos@éﬂgﬁeep&%xample
se of total serumtestosterone
mf”tg H%%S 5%&‘% ‘Qﬁe M@@f’@'&x%ﬁweﬁ&d%ﬁw Tirptiq ¢fQ-§3eas €pmpared to
the $Bl’:¢hm gedipiratid 618070 Bl @¥vittsRt tREDHIAME 4ati§ for efthrQf %%drogel@
ggs tion of daily oral treatnent) where those
gf°FPe°‘\>’éﬁS§ ?ng? sty indipate H\at meeon Apdiegdk@rsxagaining DHTEyster than
total Qﬁﬂaﬁél‘oﬁ@ Thud the abrRN fevils bDAR N0 gﬁl'u(pfeli'rglhﬁ\}e&% ke¥tosterone in
dec LH and after cessation therewas anappar ent
me %’bg ag GHeFHY- pre-treatnent |evels. [0058] Treat ment
[OOW]tli'bsﬁﬁdﬁ'@P&ﬁéa(l Eli@mlﬂ}s&rﬁﬁé?gyglggm i Efe&tdné%#egt%blkythat men gn
g dal

i ncrease in the serum | evel ‘ogona
Andrgral™pgrisased yopdoserdepertleat rpdiction in tglycaridee aﬂengduléﬁibﬂl in
triglySeriledveped £ad 9

ST doses Cof %n&%gigﬁ?q ) etég‘g %gégrogt%eggﬁ \ﬁl\ﬁl&s S?fnpared toa
5.9% é%zptmxl fhi b p@eﬁhomgotmed insteagpaofif. 3pemid @dYathethe Asidrogel® 5G

and%glrr&?ggtﬂ,gl suppresses the | evel of serum FSH and
cessa treatnment allows serum FSH to rebound

t owards concentrations nore sinmilar to pre-treatnent
4. Pisgessign 3. Effects on Other dinical Chemistry
Paraneters [0059] The effect on serum
10061 Rperdorghiestudisve infrre bk of peteetial awemeaged mAnmasanm a
ol ] favor e shi
Imtew%e] o Iﬁ{}g{idg@ét a%ppt 25;{3‘?51 e@%ﬁgasto orie g%%la 8o raBﬁe ina
highfjeonsigtemtgnatosrevidfouretapmedly @tgf[)spﬂmapﬁrsbﬁﬁﬂedosaer&m / Thhddition,

oGP 5 TR i TR U o
approimd thie dotegelllf cpuld bffhbp Snt\/\a&h@mﬂgoﬁmdér ETeeCts®F dkdeSnduld b

t Andr o amn DHT faster than
such alg %ndroggl xogenougt% I(apPes prov1 e egatlve 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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total testosterone. Thus the normal |evels of DHT was
di srupted relative to testosterone in nmen on

Andosmgel f cl BLT/US2006/
sWo m?itgt% 59 th(t‘, J{é@ﬁﬁp Ye%at&ft QIQJI lev ?SP elana cl)ﬁeée)?i)sm tfnélb{nél sezr%olgl(%g%gg 2
t{lﬁglhgt‘l“ nﬁ&@ m&% f'tlsg méncpxesr uhemxeﬁomlmommsleed to treat

d Th duct
int ARG RO, RS ol ol plet o Lot 10 Tos et tor v

weeks of therapy. This conpared to a 5.9% reduction
for the placebo group and increases of 0.3% and 22%
for the Androgel (r) 5G and 10G respectively. 4.

Di scussion [0061] Based on this study we infer a
nunber of potential advantages for Androxal (tm as a
potential therapy. Androxal (tn) appears to raise total
testosterone into the normal range in a highly

consi stent manner w thout abnormally high spikes in
serumtestosterone. In addition, the use of
transcl om phene to treat nmen that suffer secondary
hypogonadi sm of fers a new approach that potentially
coul d offset one of the major side effects of
exogenous therapies such as Androgel (r). Exogenous

t her api es provi de negative feedback thereby shutting
down FSH and LH production. FSH is an essentia
reproductive hornone and in the male stinulates

sper mat ogenesi s. Long term exposure to exogenous
testosterone, as a result of its effects on FSH
production, causes a reduction in sperm synthesis,

| eading to the potential for transient infertility due
to | ow spem counts and therefore a resulting
shrinkage of the testis,the volume of the testis is
related to the | evel of spernatogenesis within the
semniferus tu bu es. The inr ease in FSH evel s al so

i ndicates that Androxal (tm) may be used to treat
infertility in males, including hypogonadal -
mal es. CLAIMS 1. A nethod of treating male infertility
conprising adm nistering to a subject in need thereof
a conposition conprising an effective anmount of
trans-cl om phene or a pharnmaceutically acceptable salt
or solvate thereof and optionally one or nore
pharmaceutically acceptabl e diluents, adjuvants,
carriers or excipients, wherein the conposition is
characterized by the followng: (a) ratio of
trans-cl om phene to cis-clom phene is greater than

71/ 29; or (b) the conposition conprises 0%to about
29% w w of cis -clom phene and about 100%to about 71%
trans -clom phene. 2. The nethod of claim1 wherein
the conposition consists essentially of an
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effective anount of trans -clom phene or a
pharmaceutical |y acceptable salt or solvate thereof.
waQG 2006084138t hod of claim 1, wherein the conposi PCOUS2®6/003882

adm ni stered at a dosage @foAfyys200 g of trans
- cl om phene per day. 4. The net hod of claim 3, wherein

t h 91 CONReEbd bffeatiss rﬂﬂghﬂférﬁhﬁrc@ﬁilpf‘ﬁméa&;ﬂﬁﬁ&ﬁﬁ%{o aasggfé%t in need
of trans -c¢l om phene per .
theaqogﬁ FRMPOSI{IoB FRIPPFSIHANCHR IS mowwt Fgantidoninbeerad at a

phARERAGCA adce ?wﬂﬁ/shgor%glvﬁ{e@ﬁ‘eof Gh tﬁﬁzﬁ oReL @AY 6

The nethod of claim 1, wherein osition1s
phasmasertedy iapceptabls dileentsordiyvants, caneermdmmlems whatimtig,

adm ni stered at a dosage of
coﬁ%ftﬁhqbJh@l%};t%ﬁ%%?tﬁe’f?ﬂo%ﬁﬁene per day 8. The nethod

of cl &) mitTO ofttugs-elominhare @@mpcd@mph@m i$ greateintha B1/29: ed at
2 19209% Pl Sy 051 R BB B o
adm ni stl@éBdo hlwua7k%$agxaclomiphe1& ng/ kg of
2SR OB R XS TSR e
effective amount of trans-clomiphene or a pharmaceutically acceptable salt or solvate
thereof.
3. The method of claim 1, wherein the composition is administered at a dosage of 1-
200 mg of trans-clomiphene per day.
4. The method of claim 3, wherein the composition is administered at a dosage of
about 50 mg of trans-clomiphene per day.
5. The method of claim 3, wherein the composition is administered at a dosage of 1.5
mg/kg of trans-clomiphene per day.
6. The method of claim 1, wherein the composition is provided in capsule form.
7. The method of claim 2, wherein the composition is administered at a dosage of 1-
200 mg of trans-clomiphene per day.
8. The method of claim 7, wherein the composition is administered at a dosage of
about 50 mg of trans-clomiphene per day.
9. The method of claim 7, wherein the composition is administered in a dosage of
1.5 mg/kg of trans-clomiphene per day.

10. The method of claim 2, wherein the composition is provided in capsule form.
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