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OF THE | NVENTI ON The present invention relates to the conpositions and

nmet hods for treating male infertility. Mre specifically, the present

i nventi on rewate®/mze3a conposition conprising clonm phenepenusmbeciodnr
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Pat ent Application No,D@8§] REG ' I, t he contents of
whi ch are incorporated herel n by reference. BACKGRQJND Testosterone is the
prinmary mal e androgen, playing a vital roIe in overall male health.
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testosterone." This measurement i BACKEROWNBt osterone that is bound to sex
hor none- bi ndi ng gl obul i n ( SHBG 4% and is therefore not bjogavail able
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9 int 1atlon .'Xxd mam?enance rg}jspermatogenesm Testosterone also has important functions not

related to reproductive tissues. For example, it positively 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.

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.

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%).

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

circadian rhythm, with higher levels in the morning and nadir levels occurring around 8 to 10
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SUMVARY  ThezopémRARAtabsdAYEsHréddsibS ofrseéoaaa@yisemal OB 4resistiRf pragdBisive 9écedabdg
conposi tions con;f);rlsm 0% to 29% wei ght/wei ght of (CIS - 7Z-

trans- cl omi PHBYE!R mant faigre fgrssssedanad andyt rﬁ%%%fé"k)Ofaﬂ?PPC)@SlS Many of these

disorders are generically referred to as male menopause.

Several 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 5a-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 therapy are associated with significant risk of hepatotoxicity.

SUMMARY

The present invention is related to methods of administering compositions comprising

0% to 29% weight/weight of (cis, -Z-, trans-clomiphene) (hereinafter “cis-clomiphene”) and
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performance capacity, reduction of bone density, reduction of libido, reduction of potency,

reduction of benign prostatic hyperplasia or infertility.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a graphic representative of the normal secretory total serum testosterone
profiles in healthy men (young and old).

FIG. 2 shows the chemical structure of clomiphene citrate.

FIG. 3 is a graphic demonstration of the time course of serum testosterone levels with
Clomid, Enclomid and Zuclomid.

FIG. 4 is a graphic demonstration of the time course of cholesterol levels in baboon
males treated with Clomid, Enclomid and Zuclomid.

FIG. 5 demonstrates the effect of Androxal™ or Androgel® on testosterone levels.

FIG. 6 demonstrates the effect of Androxal™ or Androgel® on LH levels.

FIG. 7 demonstrates the effect of Androxal™ or Androgel® on FSH levels.
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FIG 7 denonstrates the effect of Androxal TM or Androgel (r) on FSH | evel s.
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i nvention prOV|des dosi ng procedures for increasing testosterone levels in
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di scovery that after cessati onDETAILERIDRSGRIPEIAN conpositions conpri sing
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he | I hal i ph
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noted that ten gtudies ynvalong oieheTRR: RANS) SURRSSS e (RR) willlide est T ogens

appear to have a
cis-isomer is the more potent and more estrogenic form and has also been reported to have

anti-estrogenic activity. The authors attribute the effect of the drug on ovulatory activity to
both forms stating that the mixture is more effective than frans-clomiphene alone. The trans-
isomer aids ovulation at the level of the hypothalamus. The estrogenic isomer cis-
clomiphene contributes to enchanced ovulation elsewhere in the physiologic pathway leading
to ovulation. The isomers are also reported to have different in vivo half-life. Furthermore
the cis form has been reported to leave residual blood levels for in excess of one month
following a single dose.

Vandekerckhove, et al. (Cochrane Database Syst Rev 2000;(2):CD000151 (2000))
noted that ten studies involving 738 men have suggested that anti-estrogens appear to have a
beneficial effect on endocrinal outcomes, i.e. testosterone, but there is not enough evidence to
evaluate fertility effects. Nevertheless should clomiphene administration enhance testosterone

levels then one could easily conclude that the drug should positively impact the side effects



benefi cial effect on endocrinal outcones, i.e. testosterone, but there is
not enough evidence to evaluate fertility effects. Neverthel ess shoul d
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testosterone ing %E‘Egpﬁ%é s%BHB&n'ﬁ?é&f%ﬁ%&&nﬁh@@%ﬂt'oﬁ%& PR pases Studies

were al so conduc eterm ne whet her or ene could be used to
i mprove f ertestasterope fevelgrefenigyeriengds SrGlingEnslesrinal. dletabi Q‘&/lloﬂdhflﬁ’ihmd Tenovgt Fertil .

and Steril . count but
o o havi E37 . SARBRLISAL B PATRAT AuAPRILATATRR Lok} o gy o/, O
Check, et &ndoldmen afer tmetmem witlgejomiplEng. 1 D9 plso faund ircrsasegin frge and 9l J. Andr ol
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deterioration in percentae ermwth [ong-termtreatnent.
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go up in nef-3}t {18PEeY insrrasss insperresmsenpition gad cquat byt pthery haveigh deseiedckhove,
et al, 200Qbkel St udirefil.hay Stedl. 92 861Q9R5 IRl Bl InPDOReA! $12:120 (1989);

Purvis, et al., Int. J. Androl 27:109 (1989); and Breznik, Arch. Androl. 27:109 (1993).) One
group saw a deterioration in the percentage of normal sperm with long-term treatment.
Shamis, et al., Arch. Androl 27:109 (1991). A WHO study showed no changes in semen
quality or fertility after 6 months of treatment. (Anonymous Androl. 15:299 (1992).) A

meta-analysis seems to confirm that testosterone levels go up in men with poor quality sperm
but not fertility. (Vanderkerckhove, et al., 2000). Studies have also suggested that long term
treatment with clomiphene does not seem to have a drastic deleterious effect on health,
although it did show that treatment resulted in poorer sperm quality after 4 months. Studies
have kept men on clomiphene for as long as 18 months and at levels of 25 mg per day or 100
mg every other day.

In 1991, Guay et al (Urology 38:377 (1991)) suggested that clomiphene could treat

sexual dysfunction in men. Their hypothesis seems to be that sexual function follows
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to cis-clom phene is greater than 1. Anal ogs of the trans- and cis- isoners
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useful in baemp r(ﬁ%@eh@éet&mandaro%§,f§tma1 SRRtk thd v BPREry SRRGE ment of
t he present | nvention, a patient sufferi ng froma disord
the art). Czs—clomiphene may also be present in the composition so long as the ratio of trans-

clomiphene to cis-clomiphene is greater than 1. Analogs of the trans- and cis- isomers of
clomiphene such as those described in Ernst, et al. supra are also useful in the practice of the
present invention.

In another embodiment of the present invention, a patient suffering from a disorder
related to hypogonadism is administered one or more dosages of an effective amount of
composition comprising trans-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).
Cis-clomiphene may also be present in the composition so long as the ratio of trans-
clomiphene to cis-clomiphene is greater than 1. Analogs of the trans- and cis- isomers of
clomiphene such as those described in Ernst, et al. supra are also useful in the practice of the
present invention. The condition associate with hypogonadism includes, but is not limited to,
reduction of muscle mass, limitation of body performance capacity, reduction of bone

density, reduction of libido, reduction of potency, benign prostatic hyperplasia, oligospermia
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serum t est gst I a m__Such ut i f ormmul ati ons
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Nos. 6. 143,353, ofirch0hi%hen 81090 135 15 ol 82 osag o2 A0 749, 363 and

ot her sustain ease fornmu I ons dosage of
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aI so be frcsqpn.;lgg.S to 50 ng. The dosage of trans-clonphene may al so be 12.5
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conpri si ng t r anBased emihgeterded affect eftnoamponioaicomprising tuoselgaipheny, dse

admi ni st er g iefeid Bl R61gE By BE adiitSted¥ie FRDeAGIHRYR @Y and achieve an

equivalently beneficial effect as if the composition were administered on a daily basis. The

dosage may also be administered once per period of 7-15 days or 10-12 days.

Suitable pharmaceutical compositions or unit dosage form may be in the form of
solids, such as tablets or filled capsules or liquids such as solutions suspensions, emulsions,
elixirs or capsules filled with the same, all for oral use. The compositions may also be in the
form of sterile injectable solutions or emulsions for parenteral (including subcutaneous) use.
Such pharmaceutical compositions and unit dosage forms thereof may comprise ingredients
in conventional proportions.

Compositions according to the present invention may also be administered by the
intravenous, subcutaneous, buccal, transmucusal, 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
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to
Zuclomid on day 12 (p = 0.047). Zuclomid clearly did not raise total serum testosterone 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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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

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.

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
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for all rhh ‘p‘ﬁ‘ pboons throughout the trial; (2) serumglucose; and (3) BUN
g

whi ch were ‘on day 0 for the group which would be treated with
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anomal i es 338QCkRLRR Wb MMOH) SndPHAHReaS in the mean cell volume (MCV), the lowering
of MCHC 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.

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
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WBC count, ah81pids are also highly favored attributes for any medication intended for use HIV-positive

men who are already compromised by their disease.

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.

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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treated vi hoBaRRl el ¥ ady ByldTh ARAGH ahis ERISE aRSLORERE SAs e LO L he

wasti ng ef I Sease i ver and dney toxicity and favorable

ef fect s on l¥rrong st AkRargues figrthier gainst hgpatic damaage.rihgie|were npcbpregs Bseinbut es f or

any medi cajiRin, AEENERY plo@fict. %ﬁroﬁ% MipBRSidnlof SerulTBBuMRAQ Va8 cehRE e

conpromi sed by their diSease. The increase in serumglucose with Conid or

Zucl oni d wagr% coWH gontrifuts o rfiea peryra sigwoid hopmone fryvels ipshumsns gtheyahdi eoher e t he
mean serum T%}dﬂﬁﬁ’t%@le‘(@ﬂl&&%& by@erx%mcﬂb biAfin EE'Q&Sb\Qm A?@B&toﬁ’ﬁfn@ noR@of tRCT eases with

treat nent. ere was no _evidence that Enclomd ul d have a del eterious

effect on BPBRAINEA gelgde linked t@lv@aﬁlar@agaawp§@ISéJﬁ°ff@cp@r§meﬁqu|aﬁsmd function are

apparent as | udggghpR¥id {28viBNAY TRSasesdPthe BB a?é—a-EconTﬂﬁlea B?Hx‘éh bé?uﬂ% hepe val ues

was a decrease with treatnent. An increase in | evel enzynes in the

ser um woul dalpgiefEB s nqt pleyatesiatinyane mcw@d;nqamﬂ% awwépcr?aa?ﬁg*é VRlsey at the end
of the stugyioh@fy EnBBmid @Himkkntl TR Perdl WHAM BRAIENEMSH bERELBERToNEse b€
treatment _period were not statistically significant. The changes with

Encl omi d aR8ciomicemparedierZaclonid hi n t he nornal range. AST is depressed in

pregnancy; thusaffsggBUNGAd BUNAReaBRihE Q%Q]ter@ﬂﬂh?ﬂae $& indfe Abmlamid in
| onering the margi nal AST |level could be rationalized.” Al kaline 11 WO

2006/ 10223§H¢W@521@€;6M&M2defbmﬁﬁh@ewéreemWrg@sasasrtstqemhnd in the |iver

and is el eu%f@gu&aw l@éd%f%lbﬁ@ﬁﬁ?f%ﬁ&ﬁoﬁpac@@oulb QI iR iRfeadliPBaNOUES furt her
agai nst he%atl c damage here were no changes in serum albumn, also a

| i ver prodiegreasgd %W(S’ﬁﬁ“%‘ﬂﬁﬁ?‘é@é’f‘?ﬁ? PSPr ‘%‘HF‘BH%’F Bkehi in agowtrollsdhseiipgl Atied ti me

peri od couhfh @emtlﬁta@{b@sm&bfyrae&nﬁﬁmm;séd%gl ﬂlsb%fﬁl@@n [n€&e$n dofal hunans
al though a nore inportant role is pla ex hornmone hj_ndi ng gl obulin.

As a bott oﬁﬁrvmfréfostﬁran%bweepﬁévoWdﬁ&gth@aﬂplal%@enemm qereceer damage on

the basis eétwtdiGeRarMeMBhIRE Saldss SAN Btk aghthdt @0 PRSIt madkle idst Yverthik Hbrseases of
t he bone are acconpani ed by high serum ALP val ues. ALP was not el evated

fol |l owi ng SREMTHA treat nent and was decreased in value foll ow ng Enclomd
treatment. The SehemstslivaDléldls Were (vt than RFeRcdRMNied for bk Shiinkls tiRsughtie these  of

Encl om d co ared to Zuglomd. Alth h.BUN and BUN creat e re altered
GOt o ¢ o SR S5 e e e Al BB D e 2fid R
def i ni ti vezadianidgrdups. SeRat dnftnRep REJURE fagdianiadalsit@badhout the study,

paralleling the sodium results. Enclomid raised this parameter towards normal values. The

electrolyte imbalances detected in the test animals throughout all treatment periods remains
elusive but might be part of the same fluid derangement phenomenon suggested by the BUN
results.

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.

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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dysfunction. A loss of glonerular filtration capacity would result in an
increase in BUN. Decreased BUN occurs in humans due to poor nutrition (not
likely in a controlled setting), or high fluid intake (presumably

acconpani ed vay2méenred2. Al so, despite an increase in totalpctaRbisbhi0022
test osterone between day 0 and Day 12 with Enclom d, there were no

di 11 ef ence s MAURA, BELYiEK S U HALASLATIMINAGRHIS A nCr ease in

muscl e mass over this short Ime 1 nterval. m sodi u evel s were | ower
t han ref er é9wseedlispabantesk al | ani mal s throughout the study. Serum carbon
di oxi de was hi gher than reference values on day 12 for the Comd and
Zucl om d groups. Serum ani on gap wgkxangeyer2for all animals throughout the
study, paralleling the sodiumresults. Enclom. d raised this paramneter

towar ds nor nalMefagd feg Incyepsing diegtpstorgne devel inylanfisinesraut-demipheneandne ¢ st
ani mal s t hr ougAbEturesiof Trangslomiphensand Garslominhepsat Ratjog Greatepthand ght be part

of the sane flujd deran nt phenonenon sted b he.BUN..results. The
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Zucl om d atmas hadestostprdng tievels aermbasiralisising inethodeogicduescpibedifor exambledn | y not
effective t hat efictency limts, a f Clomd far,hypogonadi sm
parti cul ar ﬁgaqsélfnﬁé)eﬂtaﬂeélghgv%ﬁﬁﬁol‘ ]\g]%?}}pg%%? Hg%)gﬂngwcga B?r%mB?[ edom nate in
the circul atferemvelp\Sex hormengbiuding glblulin ¢SIRE), biath free dndfbeundin tdstosterdngppear ed t o
B Y SlY PR Ly Bl AP R RS MR QTR Pl oGl B lgpand:  Of ten,

) measured as \
even Cl om ar consrderatron s given to the

d
SIS par
trend of  Bfdlidr(l287) whicldescriehmmdaasénsmodf, SHBGb hotes *Hhdiydestesisteomposed t o

Zuclom d's ad .al the. sa ar T [ prisi trend for
B o S SR BRSO GeERl H,
PCT/ US2006/d3aiple testmferone f ape alspemeasiredifordxBiSple facdotdingain Temovehawh J.tCHim. CD4+

subpopul at i I V6514 tol i MPLE 2
Met hod for Eﬁ%@ﬁé‘é{g{@ e's6§§2%ée¢18§r152' Eeee\?gsp%?%gwg@ ébgli ﬁgt%gﬁgdcg om phene and
M xt ur es ofl6:391(1882} iroorpplated beraindy Gifgrersk.oni phene at Rati os Greater Than |
Prior to adm nigf. We]a) . - ¢l om I en from
subj ect mal es aﬁargglgéég?glg%?aglgggi%éé\%éj?gk g‘%&%ﬁ‘%ﬁ%‘%ﬁ% “ﬁ‘gﬁﬁgﬁie@?%gf&g Egi es
descri bed tlomiphrzetpis-clomiphivhe is greateictharel. Patients @rej monitBied Guitéstosieronplsvedh. 56; 720
(1983) (in ' -har - BL pdi gl obul i n
(5B, bofh Prun: SigbEirfin (i dplaft ALRBEThay PRGN RRII BEkapind

levels of testosterone in the patient.

EXAMPLE 3

Comparison of Androxal™ to Androgel®

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.

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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al so be neasured as described for exanple in Tenover et at J. Cdin.
Endocrinol. Metab. 65:1118 (1987) which descri be neasurenent of SHBG by
both a [3H] di hydrotestosterone saturation analysis and by

radi oi mMmunoa&s2op6/103e32- SHBG- bound t est osterone | evel s ( bipgauabdoaoloe2
testosterone) are al so neasured for exanple according to Tenover et at J.

Ain.  EndogigtdRirm gaids VM?rE Q&‘mnﬁére@ mdcﬁ@@%lmd fas%ﬁﬁ "?lllcS,Qn f At daet at J,

Steroi d Bi ochem 16:80 r)gsl ncor orate herein by retference. Patients
are given aswgsted%ﬁsla@%gpeaflabfl higgy Ky @ﬂt@rﬁrﬂmﬁ'@ pafipet widsrvierbinicitifo of trans-

cl om phene stQiofd simfdr@eihB BRBGalishtOih @Ry, FORdidg thOaYd \@é&&lr@gr &pdtaRi tored for
testosterone |l evels such that the dosage anount and dosa Fr equency nay be

adj ust ed t Gatiga; vesyelofl ﬁ‘é?deifﬂ’é@taidémoﬂaé%?“sto & dpysde deteravingribe §t U% HéheFat i ent .

EXAVMPLE 3 GQpiafdns RRel®f THRANQX AL sIid ditcté Miaas sher t)he Anmoﬁaﬂb& ARPgei® | ed
chal I enge study was conducted at the Advanced Biol ogical Research, Inc.

(ABR) O i nidtm ofthestuly that werp differanhthpriacebisack, New Jersey to conpare oral ly
adm ni st ered Androxal TM (trans-cl om phene) to Androgel (r) in hypogonadal
men. Andr ogelXffects ocnIektéstyronbaevenceut i cal s, Inc.) consists of a-creamthat
adm ni sters exogenous testosterone in a transdermal matri x. The study
enrol l ed 62 hypagdmdaﬂArrmchaWbhAﬁcesgemp@améwstdtﬁu@m silg@igisart bi@Ages@d ng/ dl

| 298-1034 d to 6. dif , th

oses of - ittt Fa phsshes igotbe TS0 20" B0 . Bianab® SraBhoc h ni'gh and
| IC)W dgs es @ndrofald¢ agelé(cr r_)lean(l;i&lrdcas@fof Id‘)ﬁ%ﬂmd 24 @dﬂhes@éctitvbi@ v@lﬁlﬁlrt}fb‘sad)ﬂ' M and

acebo ar wer m z co [ i ni c sessions
o Gays 1 DA BB fraraht Pad dnRhiieee 0 tosh e HiatER bRttt oxcal TM e
wel | as cyelddead chdngesfesn baseline sHaowtre @ ted 363 we/q)] Besbahas teik3tatifflc606/ 102232
P g BB L BT AP SEFEp RL P00,
Hal f of t heiffairadetneen Amﬂbxaﬁﬁtaﬂd Hndiege\lt@mpeammbwmfmm thehxghlgmsne&lem lar to
the ot her pe%&lltsf S Sd v!/hréx ! hgrogel aé:?lor cxamp g&hegﬁ n')[g\cl)ggf dtdorxlél Mr ésg sure

patients were ays erm ne the
st atus of m‘memtotal tee!:sstasmeeto GS%Iwa@dilaﬁer‘IIﬁda}e, aveeficieot o vdnattehf(@\ild 28t ed in

han pl acefa i hEpBErg 8RR dn uELHR 1ahy AGpeial ahd o JBREL 1L T O
Andr ogel ( r ynepr pthlitceidsteromet vabies £€731-28p rgidhmidic08e3as ngw’hlaﬁig'ésof‘ 6rh% and 53%
respectively.,

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.

Interestingly, the level of serum total testosterone in the follow-up period (i.e., 7-10
days after cessation of daily oral treatment) unexpectedly remained high after treatment with

Androxal™., In addition, the serum total testosterone levels were significantly higher at the
highest dose of Androxal™ compared to the high dose of AndroGel® 1% (p = 0.017, t-test).
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testosterone from baseline testosterone levels (FIG 5). The low, md and
hi gh doses of Androxal TM achi eved nean increases of 169, 247, and 294 ng/dl
respectively, while those of Androgel(r) 5G the | owest approved dose, and

Andr ogel (1) WwBSwocii®shi ghest approved dose, produced Chaﬂ?@ﬁszfoﬁé?dﬂ)@?sel i ne

that were 212 and 363 ng/dl. These val ues were statistica

i ndi stingui $h Q% hapnges achi eved with Androxal TM This
inability t(f) ?Eﬂe&sﬁﬁﬂ ae"lraencefsEe gt ween Androxal TM and Androgel (r) appears to
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pl acebo grou er ni ght .
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hypot hal am c- pi t'ui axis as sh ern men on
Andr ogel (r)ofk&8l in ﬂeéllb'bngﬁddatmalbbxmml(FIGsﬁi Kespdttarntod inateadimesE S3bis eindlae f or

And I i i | high
ovel Jof -1 BATH oo AAE AL St idalis s of ARGk B BRI 438, 2001 ¢ o
achi eve peancmhiewhiglsdm'fngtth;etfallow-egp@s)ti ahenss AokdroGet® s@ﬁl@&en@b teivel of serem est i ngl y,
the |evel OESPFS{d%QQSEt%%lf @Eﬁ%ﬁ&{sos%%m' ﬂ%}ft@%b&&}ld t&%b‘s"cc fe‘i&r&%ﬁ bof: . 7-10

days after cessation of tnen unexp remal ned high
after treatmmrtwrpweatmndrlmbl TM In addition, the ser um tot al testost er one
| evel s were significantly higher at the hi ghest dose of Androxal TM conpar ed

to the hi ghs dpmectPén O €FRIchr OnchiéthPparafle@h?, t-test). 14 WO 2006/ 102232
PCT/ US2006/ 010022 2. Effects on LHand FSH Levels Treatnment with Androxal TM

produced a st at ith¢ bfect &vseﬁmgmhidr&g&toﬁasﬁﬁM) iePeld Were ARG Hx@asuieevpieﬁ of LHin
t he hypogonadal K nmal e subjects he case of total ser um

t est ost er orf® AEre! W&’@J"&Fﬁcﬁﬁi\%%@@‘?lééf‘ ByibgilET Fcbtﬁtal testestraoneelsExatPleser um LH

in the follgydtRhe REHE @&eemﬁ'dmxaﬁw&péﬁaa/&d ADHAITTCRES 0. Bhs @bmphaddty or al
treat ment) V\/nere t hose | evel s renmai ned h for the three doses of

Andr oxal TMtheRlacebogarn @Hinof 10 By ﬁ%‘ﬁ'{as‘:\ﬂk“%w rgiedprsitheriof fheiAgpiogel®ecr eased
LH and af t efroupesasti.9 TN WaRatd thafRRANS M 81R0MNEl o diRMEDHT i tHah €at ment
| evel s. Treatpent with Androxal TM al so produced a statistically jncrease in
t he serum |R@egosterone. Thus the normal levels of DHT was disrupted relative to testosterone in

men on Androgel® therapy.

Results of clinical chemistry parameters also indicated, unexpectedly, that men on

Androxal™ experienced a non-dose dependent reduction in triglycerides. The reduction in

triglycerides averaged a decrease of 19.1% after two weeks of therapy. This compared to a

5.9% reduction for the placebo group and increases of 0.3% and 22% for the Androgel® 5G

and 10G respectively.

4, Discussion

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
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of FSH in the hypogonadal male subjects (FIG 7). The pattern of increasing
FSHis simlar to that seen in the case of LH, that is, all doses of
Andr oxal TM boosts serum FSH which remains high during the foll ow up period

wher eas Andrwgebdeiip22sappr esses the |evel of serum FSH angf8§96ddi1603; Of
treatnent allows serum FSH to rebound tovvar ds concentrations nore simlar
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The results [ teer t han
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t est ost er onf@angignt nrr‘ﬁ‘ewhtyrduAﬁdlpwgmrmrcpuxttmd Hppieforre gnlting hrinkagp ﬁf’fbatesttﬁhem stry
paranet ers glsend aa%reaotf teHORYAREL t‘swwer &%ﬁermgréaem widh eabadMegyper i enced

a non-dose dependent g{éc tron 1n |g ycerid he reduction In

triglyceri d@bu@vé?lag@t‘faﬁ ig BEH deyele a‘é@? indigatasyhad Pindroxal iomgickeisedio tepfer apy.  Thi s
conpar ed t OjaiiRy ?ﬂédw%lhglﬂgla’pgéonam mlefiC %&o%rotﬂf’eﬁaﬂed pedcgages of 0.3%

and 22% for the "Androge respective . Di'scussion Based on
this study {edrexs ¥ onserpmri¢stastershe, FoHend LHlleva@\mmaagw Apgroxaiftimaxkel TM as a
potential toefifRYed éﬂﬁi El@f&i dbMBPRERMcAuIlng, diBhvRE pExﬂ&;ﬁlevén%BQﬁﬂf&céﬁﬁodlm o the
normal range in a highly consistent manner w thout abnor nal i gh spi kes
in serum t e&¥@BRAErone. In addition, the use oftransclonlphene to treat nen
that suffer secondary hypogonadisn1offers a new 15
........................................................ .. WD 2006/ 102232
PCT/ US2006/ 010022 approach that potentially could offset one of the ngjor
side effects of exogenous therapies such as Androgel (r). Exogenous therapies
provi de negative feedback thereby shutting down FSH and LH production. FSH
is an essential 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 spermcounts
and therefore a resulting shrinkage of the testis, since the volunme of the
testis is related to the | evel of spernatogenesis within the sem niferus
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tubul es. The increase in FSH |l evel s al so i ndicates that Androxal TM nay be
used to treat infertility in males, including hypogonadal mal es. Moreover,

t he extended affects of Androxal TM on serumtestosterone, FSH and LH | evel s
i ndi cate that Androxal TM may be admnistered with altered dosages or
schedul i ng, allow ng perhaps even non-daily or episodic treatnment. 16
CLAIMS 1. The use of a conposition conprising 0%to about 29% w w of

ci s-cl om phene and about 100%to abouCLAIMS rans-cl om phene or anal ogs
thereof for the manufacture of a nedicanment for admnistration to a nale
patient as a single dose to achieve pharnmacol ogically effective bl ood
concentration of t . [WaTes ' - in the
ati ont for the trominmee apomPiSlioRe R Ot uiTy pORTN N oo RoffRnt
patient. 2nd Almet 406 tdpbat t70%ciramsaeldmiphbier @i anatoge theoenidsi the omnofnsirsbba
essentially .of trans-, cl.om phene or an. anal o r . salt thereof. 3. Use

accor di ng FUCHPET AR 1o Res ARl Bosege R e PO 8B 100
nmg. 4. Useff@gio®bliodToh@nbrh@dimdBiestohielofé Bvéhep&ididdfailosen $ té Bom@bRAUhe 12. 5
to about 50 ng. 5. Use according to claim4, wherein the single dose is
12.5, 25 @&tlesgt%rrgﬁ.e twatmesé oBlirashy irapyy 0o prostaterpancer hie@atienthe period of tine
is from about to 0 : 7 i ket Lal : rein the
period of ti mezi S fl?%n#g%rgu tgg}é?n& 1a‘6’8€$§‘ tﬁgg%edssﬁ%él. é%‘?lgllggﬁggeeﬁ%%lwz}ﬁ tiin
conposi t i ciomigepe orsdnregald@oor salathertd.29% w w of ci s-cl om phene and about 100%
to about 71%tans-cl om phene or .anal qgs .t her eof for.t?e nuf acture of a
medi cament to be adnSerACSPEFEFOVRAIRY regh ¢ g, doss 15 thom) PLPIRAPOUL a
dose of fremabout 5 to about 100 ng for the treatnment of nale
hypogonadi sm "a disorder related to nmale hypogonadism or benign prostatic
hypertrophy. 9% UséUstcasserdinggtotadainl Jivahegeindilesr single dnge sdmpogbeutda-Scorbpst s
essenti al lj(%(m%f trans- cl om phene or an analog or salt thereof. 10. Use
according ™ to®claim8 wherein the dose is fromabout 12.5 to about 50 ng.

11. Use accordj.ng t0secdcaording twbRire ¥ nwhéreindsangls ddse.ib12.35206r HOngy. 12. Use
according to céain18 wherein the nmedicament is faor weekly adm nistration.

Use according to claim 1, wherein the period of time is”from about 7 to about
15 days.
7. Use according to claim 6, wherein the period of time is from about 10 to about
12 days.
8. The use of a composition comprising 0% to about 29% w/w of cis-clomiphene
and about 100% to about 71% trans-clomiphene or analogs thereof for the manufacture of a
medicament to be administered weekly or bi-weekly to a male patient at a dose of from about 5
to about 100 mg for the treatment of male hypogonadism, a disorder related to male
hypogonadism, or benign prostatic hypertrophy.
9. Use according to claim 8 wherein the composition consists essentially of trans-

clomiphene or an analog or salt thereof.

10.  Use according to claim 8 wherein the dose is from about 12.5 to about 50 mg.

11. Use according to claim 8 wherein the dose is 12.5, 25 or 50 mg.

12. Use according to claim 8 wherein the medicament is for weekly administration.

13.  Use according to claim 8§ wherein the medicament is for bi-weekly
administration.
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13. Use according to claim8 wherein the nedicanent is for bi-weekly
admnistration. -17 14. Use according to claim8 wherein the nedicanent is
for treatnment of benign prostate hypertrophy. 15. Use according to claim$8
wherein the nmedicament is for treating nale hypogonadism 16. Use accordi ng
to claim8 wherein the nmedicanent is for treating a disorder related to
mal e hypogonadi sm 17. Use according to claim 16, wherein the disorder is
reduction of scle nass. .18 e gccordi to claim.l6 erein the,

G sorder i o 1 Pt ddromegidinios, G Bramhdte gheredf 5y HERESACRORGIg <o
clai m 6, probefe@iyPertdphydi sorder is reduction of bone density. 20. Use
according to claim16, wherein the disorder is reduction of |ibido. 21. Use
accordi ng to El-ai nYse6 aceghidipgi to elabn of suhadelp the medigampinisoforpyedingy malep.
Use aCCOE%o@Qnatd%n{%' aim 16, wherein the disorder is infertility. -18

16.  Use according to claim 8 wherein the medicament is for treating a disorder
related to male hypogonadism.

17.  Use according to claim 16, wherein the disorder is reduction of muscle mass.

18. Use according to claim 16, wherein the disorder is limitation of body

performance capacity.

19.  Use according to claim16, wherein the disorder is reduction of bone density.
20.  Use according to claim 16, wherein the disorder is reduction of libido.
21. Use according to claim 16, wherein the disorder is reduction of potency.

22.  Use according to claim 16, wherein the disorder is infertility.
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