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Obrando en mi condicion de apoderado del solicitante en el proceso de la

referencia, dentro del término legal, respetuosamente procedo a adicionar la

respuesta presentada en Octubre 9, 2009 al Oficio No. 8716 de Julio 31, 2009 de

ese despacho, en la forma que aparece a continuacion:

1, Concesion del invento de la referencia en otras jurisdicciones

Siendo concientes de la independencia en las decisiones de esa esa

oficina de patentes con respecto a otras oficinas de patentes, consideramos

importante informar que contrapartes del invento de la referencia ha sido

concedido en las siguientes jurisdicciones:
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Hong Kong
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De usted atentamente,

CAMILO H. ALV(%EZ BERNATE

T.P.A. No. 20,343 del CSJ
C.C. 19,219,009 de Bogot4
Codigo 5352
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Copia del Certificado de Patente No. 530491 de Nueva Zelandia.
Copia del] Certificado de Patente No. 2002318225 de Australia.
Copia del Certificado de patente No. Z1.02817441.0 de China.
Copia del Certificado de patente No. HK 1071521 de Hong Kong.
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ELIZABETH THE SECOND, by the Grace of God Queen of New Zealand and Her Other Realms and Territories, Head
of the Cornmonwealth, Defender of the Faith; To all to whom these presents shall come, Greeting:

WHEREAS pursuant fo the Patents Act 1953 an application has been made for a patent of an invention for
Methods and materials for the treatment of testosterone deficiency in men
{more particularly described in the complete specification relating to the application) .

AND WHEREAS
Repros Therapeutics Inc., 2408 Timberioch Place, B-7, The Woodlands, Taxas 77380, United States of America

(hereinafter fogether with his or their successors and assigns or any of them called “the patentee”) is entitied to be
registered as the proprietor of the patent hereinafter granted:

Address for service: A J PARK, 6th Floor, Huddart Parker Buliding, 1 Post Office Square, Wallington 6011, New Zealand

NOW, THEREFORE, We by these letters patent give and grant to the patentee our spacial licence, full power, sole
privilege, and authosity, that the patentee by himself, his agents, or licensees and no othars, may subject to the provisions
of any statute or regulation for the time being in force make, use, exercise and vend the said invention within New Zealand
and ita dependencies during a term  of twenty years from 9 July 2002 and that the patentee shall have and enjoy the whole
profit and advantage from time to time accruing by reason of the said invention during the said term:

AND WE strictly command all our subjects whomsoaever within New Zealand and its dependencies that they do not at
any time dunng said term aither directly or indirectly make use of or put into practice the said invention, nor in any way
imitate the said invention without the consent, licance, or agreement of the patentee in-writing under his hand, on pain of
incurring such penalties as are prescribed by law and of being answerable to the patentee according to law for his

damages thereby occasioned:

PROVIDED ALWAYS:

(1) That these letters patent shalt determine and become void if the patentee does not from tima fo time pay the renewal fees
prescribed by law in respect of the patent:

(2) That these lstters patent are revocable on any of the grounds prescribed by the Patents Act 1953 as grounds for ravoking
letters patent: )

{3) That nothing in these latters patent shall prevent the granting of licences in the manner in which and for the considerations
on which they may by law be granted: )

(4) That these letters patent shall be construed in the most beneficial sense for the advantage of the patentee,

IN WITNESS wheraof We have caused these letters patent to be signed and sealed on 14 August 2008 with effect from §
July 2002,

Neville Harris
Commissioner of Patents, Trade Marks and Designs

205 Victoria Street, Wellington
PO Box 9241, Marion Square, Wellington 6147, New Zealand or BX SX 11124, Wellingron
Freephone: 0508 4 IPONZ {0508 447 663), International calters dial: +64 3 962 2607, Fax: +64 4 978 1691, www.lponz.govi.nz
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COMPLETE SPECIFICATION

METHODS AND MATERIALS FOR THE TREATMENT OF TESTOSTERONE
DEFICIENCY IN MEN

We, ZONAGEN, INC., of 2408 Timberloch Place, B-4, The Woodlands, Texas 77380, United
States of America, do hereby declare the invention for which we pray that a patent may be

granted to us, and the method by which it is to be petformed, to be particularly described in and

by the following statement:

-1-
(followed by page 1a)
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secretion of testosterons in the Leydig cells of the testes, while FSH assists in inducing
spermatogenesis,

[0005] Testostorone is most often measured as “total testosterone.” This measurement
includes festosterone 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 testosterons is normaily secreted ina
circadian thythm, with higher levels in the moming and nadir levels occurring around 8 to 10
pam. See FIG. 1, This variation in testosterone secretion thrdughout the day becomes much
less pronounced in older men (mean age equala 71 years). The importance of this thythm is
not known at this time.

[0007] Samples were obtained from both young and elderly patients every 10 minutes for 24
hours via an indwelling cannula. According to Tenover (1987) the mean 24 hr total serum
testosterone levels in healthy young men (age range 22 yrs.-35 yrs. meen 27.3 yrs) was 4.9 &
0.3 &SEM) mg/ml (17.0 nmol/1) while older men (age range 65yrs ~ 84 yrs. mean 70.7 yrs.)
had a significantly lower mean 24 hrs. total serum testosterone level of 4.1 % 0.4 mg/ml. (F <
0.5; 14.2 nmoVL).

[0008] Total sernm testosterone levels obtained from siﬁgle randor samples were also
significantly lower in older men (4.0 #: 0.2 mg/ml {13.9 n nmol/L]) as compared to 4.8 : 0.2
mg/ml {16.6 nmol/L] in healthy young men,

[0009] Testosterone deficiency can result from underlying disease or genetic disorders and is
also frequently 8 complication of aging. For example, primary hypogonadism results from
primary testicular failure. In this situation, testosterone lovels are low and levels of pituitary
gonadotropins (LH and FSH) are elevated. Secondary hypogonadism is due to inadequate

gecrotion of the pituitary gonadotropins, In addition to & low testosterone level, LH and FSH
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levels are low or low-normal. Some of the sequelae of adult testosterone deficiency include a
wide variety of symptoms including: loss of libido, erectile dysfunction, oligospermia or )
azoospermia, absence or regression of secondary sexual characteristics, progressive decrease

m muscle mass, fatigue, depragsed moad and increased risk of osteaporosis,

[0010] Several forms of testosterone therapy exists in the United States today. Recently,
transdermal preparations have gained favor in the market. However, a scrotal festosterane

patch results in supraphysiologic levels of Sa-dihydrotestosterone (DHT) doe to the high
concentration of Sa-reductase in scrotal sidin, It s 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 becauss doses

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

SUMMARY
[0011] The present invention is directed to compositions useful for increasing testosterone
levels in male mammals and for ameliorating or preventing the sequelae of law testosterone
Jevels. In one of its aspects the invention is directed to compositions having active
ingredients compuising 0% to 29% weight/weight of (cis, -Z-, trans-clomipbene) (hereinafter
“eis-clomiphene”) and 100% to 71% wiw (frans-, B-, cis-clomiphene) (herejnafter “trans-
clomiphe_ne”) or pharmaceutically acceptable salts thereof or solvates thereof and

optionally one or more pharmaceutically acceptable diluents, adjuvants, carriers or

excipients, with the proviso that said composition does not comprise 11% cis-

clomiphene and 89% trans-clomiphene. Among the preferred
compositions of the present invention which contsin both cis-clomiphene and frams-

clomiphene invention are compositions wherein the ratio of trans-clomiphene and efs-

clomiphene is greater than 1. A more prefered composition according to the present

invention comprises about 100% w/iw of active ingredients of frans-clomiphene or a
phbarmaceutically acceptable salt thereof. All compositions of the present invention may

further comprise suitable pharmacentical excipients diluents, carriers, and the liks. Analogs

LLECTUAL PROPERTY{
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of the cis-clomiphens and traxs-clomiphene are also contemplated for use in all aspects of the
prescut invention.

[OOlla] The present invention is also directed to a composition comprising ¢is-
clomiphene and trans-clomiphene or analogs thereof or pharmaceutically effective salts

or solvates thereof and optionally one or more pharmaceutically acceptable diluents,
adjuvants, carriers or excipients and wherein the ratio of trans-clomiphene to cis-

clomiphene is greater than 71/29, with the proviso that said ratio is not 8/1.

(0812} Described arc methods for increasing serum testosterone

levels in hypogonadal male mammals (and for ameliorating or preventing the sequelae of low

testosterone Jevels), the method comprising administering to a subject male an effective

amount of a composition according to the present invention, the compositions having active

ingredients comprising 0% to 29% weight/weight of cis-clomiphene and 100% to 71% wiw-
trans-clomiphene including any of their pharmaceutically acceptable salts thereof. Among

the preferred methods are those in which the administered compositions contain both isomers

" wherein the ratio of trans-clomiphene to cis-clomiphene is greater than 1. A more preferred

method comprises administering to the male a composition comprising about 100% w/w of

trans-clomiphene.

BRIEF DESCRIPTION OF THE DRAWING
{0013} FIG.I 1 is a graphic representative of the normal secretory total serum testosterone
profiles in healthy men (young and old),
[0034] FIG. 2 shows the chemical sttucturs of clomiphene citrate.

{0015} FIG. 3 is a graphic daxqonstraﬁon of the time course of seum testosterons levela with

Clomid, Enclomid and Zuclomid.

DETAILED DESCRIPTION

{0016] The present invention describes methods and compositions useful for increasing

testosterone levels in male mammals and for ameliorating or preventing the sequelae of low
testosterone levels including but not limited to those described above.

[0017] Clomiphene (FIG. 2) is an antiestrogen related to tamoxifen that blocks the normal
esérogan feedbaék on the hypothalamus and subsequent negative feedback on the pitnitary,

This leads to increases in luteinizing hormone (LH) and follicle stimulating hormone (FSH).
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Tn men, these increased levels of gonadotropins stimulate the Loydig cells of the testes and
result in the production of higher testosterone levels. Clomiphene citrate has the following
structure:

{0018] Emst er al., J. Pharmaceut. Sci. 65:148 (1976), have shown that clomiphens is a
mixture of two geometric isomers which they refor to as ¢is,~Z~, clorniphene (cis-clomiphene
or zuclomiphene) and frans-,E-, clomiphene, (tans-clomiphene or enclomiphens).
Acoording to Brmst, et al. trans-cloraiphene HCT has a melting point of 149°C-150,5°C, while
cis-clomiphene HCI has a melting point of 156.5°C-158°C.

[0019) Emnst e al. have also noted that (the trans-isomer) is antiestrogenic (AR) while the
cis-igomer 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 trans-clomiphene alone. The trans-
isomer aids ovulation st the Jevel 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 halflife. Furthermore i
the cis form has been reported to leave residual blood levels for in excess of one month .
following a single dose.

[0020] 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, #.¢. testosterone, but there is not enough evidence to
evaluate fertility effects. Nevertheless shonld clomiphene administration enhance testosterone
levels then one conld easily conclude that the drug should positively finpact the side effects
of tsstosfetona deprivation as long as the testes still retain the ability to respond to

gonadotropin stimulation,
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[0021] Clomiphene iy currently approved as a mixture of both cig- and trans-isomers, the cis-
isoraer being present as about 30% to 50% (Merck Manual) for fertility enhancement in the
anovulatory patient. Clomiphene improves ovulation by initiating a series of endocrine
events culminating in a preovulatory gonadotzopin surge and subsequent follicular rupture.
The drug is recommended to bevadministerad for 5 days at a dose of up to 100 mg daily.
Clomiphene has also been associated with numerous side effects including: blugred vision,
abdominal discomfort, gynecomastia, testicular tumors, vasomotor flushes, naugea, and
headaches. Purthermors, other studies suggest that clomiphene possesses both genotoxic and
tumnor enbancement effects. The net outcome of these observations is that clomiphene in its
current format, baving between 30% and 50% of the cis isomer, would be uvnacceptable for
chronic therapy in men for the treatment of testosterone deficiency.

{0022} Clomiphene has also been used for therapeutic intervention in men with low
testosterone levels. Tenover ef al., J. Clin. Endocrinol. Metab. 641103, (1987) and Tenover
et al., J. Clin. Endocrinol. Metab. 641118 (1987) found increased in FSH, LH in both young
and old men after treatment with clomiphene. They also found increasss in fiee and total
1esfostemne in men‘ with young men showing significant increases

[0023] Studies were also conducted to determine whether or not clomiphene could be used to
improve fertility in men by improving semen quality. Homonnai e? al. Fertil, and Steril
50:801 (1988) saw increases in sperm concentration and count but others have not. (See o.g,,
Sokel, et al., Fertil. and Steril. 49:865 (1988); Check, et al,, Int. J. Pertil. 34:120 (1989);
Purvis, et ol., Int. J. Androl 27:109 (1989); and Breznik, Arch, Androl. 2/:109 (1993).) One
group sﬁw 8 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

metn-analysis seems to confirm that testosterone levels go up in men with poor quality sperm

| e
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but not fertility. (Vanderkerckhove, ef 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, Stodies
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. |

[0024] In 1991, Guay et al (Urology 38:37.7 (1991)) suggested that clomiphene could treat
sexxual dysfunction in men. Their hypothesis seems to be that sexual function follows
tegtosterone lovels. This was supported by early studies showing positive influence of
androgens and sexual function, Davidson, ef al., J. Clin. Endocrinol. Metab. 48:955 (1979),
and studies that rated sleep-related erections as a strong response to T, Conningham, et al., 1.
Clin. BEndocrinol, Metab. 70:792 (1990). 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 IH,
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, ef al., J. Psychosomat. Res, 42:541
(1997)).

[0025] Described is a composition comprising of one isomer

preferably trans-clomiphene or a predefined blend-of the isomers of clomipherne as described
below differing from the normally produced mixture are used to enhance testosteronic levels
while reducing the side effects of the drug. Thus, also described is an oral

therapy for increasing testosterone levels, which la;.cks or has diminished side effects
connected with the existing clomiphene formulations. |

{0026) 1In one described embodiment a patient who has a need or desire to

increase their serum testosterone levels are administered one or more dosages of an effective

RECEIVE_[_)_
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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 ords:nary gkill in
the art), Cis-clomiphens may also be present in the composition so long as the retio of trans-
clomiphene to cis-clomiphene is greater than 1. Analogs of the trans- and cis- isomers of
clorniphene such as those described in Brnst, ef al. supra are also useful in the practice of the
present invention,

[0027) Dosages sre preferably (but not necessarily) administered as part of a dosage regimen
designed to give rise fo serum testosterone levels that mimic or correspond to the normal
secretary total serum testostetone proﬁle described in FIG. 1. For example, according to
FIG. 1 a dosage of the preferred composition may be administered in a pharmaceutical
formulation that would give rise to peak serum testosterone levels at around 8 am. Such
pharmaceutical formulations may be in the form of sustained release formulations prepared as
described for example in U.S, Patent No. 6,221,399, Japanese patent 4-312522, Mesimli et al,
Int. J. Phar. 89:177-181 (1993), Kharenko et al, Intern. Symp. Control Rel. Bioact. Mater.
22:232-233 (1995), WO 95/35093, Dangprasit et al,, Drug. Devel. and Incl. Pharm. 21
(20):2323-2337 (1995); U.S. Patent Nos, 6,143,353, 6,190,591, 6,096,338, 6,129,933,
6,126,969, 6,248,363 and other sustained release formulations well known in the art.

{0028] Suitable pharmacentical éomposiﬁbns 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 2lso 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. .

{0029) Compositions according to the present invention may also be administered by the

intravenous, subcutansous, buccel, transmucusal, intrathecal, intradermal, intracisternal or
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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 senum testosterone levels to achieve the desired physiological results
associated with normal testosterone described above.

[0030] All of the references discussed herein are incorporated by reforence in their entirety.

{0030a] The term “comprising” as used in this specification means “consisting at least in
part of”. When interpreting each statement in this specification that includes the term
“comprising”, features other than that or those prefaced by the term may also be present.
Related terms such as “comprise™ and “comprises” are to be interpreted in the same

manner.
[0030b] The term “consisting essentially of” as used in this specification and claims

means the claimed composition is limited to presence of the specified matenals but can

also include materials that do not materially affect the basic characteristics of the

composition.
[0030c] In the description in this specification reference may be made to subject matter

which is not within the scope of the claims of the current application. That subject matter
should be readily identifiable by a person skilled in the art and may assist in putting into
practice the invention as defined in the claims of this application.

#631] The following Example is meant to be illustrative of the invention and is net intsnded

to limit the scape of the invention as set out is the appended claims.
EXAMPLE1

 Effects of Clomids on Sernm Testosterone in Male Baboons
[0632] Aduit, male, Baboons were given 1.5 mg/kg of Clomid, Enclomid (zrans-Clomid) or

Zuclomid (cis-Clomid) for 12 consecutive days. The samples analyzed were sera taken on the
day of first treatment before being given test article (day 0), after 12 days of treatment (day

12) and 7 days afier the last treatment (end or wash-out).
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1 Effects on Body Weight and Sorum LH, FSH, PRL and Testosterone

{0033] There were significant increases in total serum testosterone in the graup receiving
Pnclomid. See Table 1. There were no differences among groups in the baseline period or at
day 0. There were also no differences among the three groups 7 days after treatment (the
washout period). However, Enclomid produced higher levels of testosterone compared to
Clomid and Zuclomid on day 6 (p = 0.03 aud p = 0.00002 respectively) and compared o
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 testosterons 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 ratsed total serum testosterone
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on days 6 and 12 compared with either baseline or day 0 values. Moreover, cesgation of
Enolomid treatment, resulted in 2 significant drop u 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.

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

ineffective.
Table 1 - Serum Testosterone Levels (ng/dl)
Group 11} baseline 0 day 6 days 12days | wash-out
10t | 127701 | 1213001 | 12/20/01 | 12/26/01
7500 79.01 76.15 940.97 891,5 150.9
CLO 9012 97.55 305.24 585.92 555.6 316.3
9097 158.06 102.94 151,12 318.9 143.6
mean 1115 1614 559.3 588,7 203.6
SD m3 | 1252 | 3956 | 2877 977
7223 64.57 74.96 1223.8 633.6 307.2
ENCLO 8021 166.86 133.59 11282 1466 399.2
8369 170.45 106.47 1081.1 1166 71
mean 134.0 105.0 1144.4 1088.5 325.8
SD 601 | 203 | 77 | a6 | 661
7438 124.84 210.4 137.51 314.5 359.7
ZUCLO 8292 104.66 67.37 169.98 406.1 860.5
10098 282.29 904.82 22795 353.0 2741 |
mean 170.6 394.2 178.5 357.9 498.1
SD 973 | 4480 | 458 | 460 | 31638

ANOVA p=061 p=043 p=0007 p=057 p=0256
KW  p=056 p=084 p=0051 p=0079 p=0252

[0034] 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 dependsnce
(data not shown). There was also no chaﬁ’g“e_lin body weight during the 12 day stady. There
was a decrease in serum prolactin (PRL) during the stu&y in the group receiving Enclomid,

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

10
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Finasko, 2001) and expected on the basis of the fact that as men age, testosterone declines and

Prolactin increase (Feldman ef al,, 2002).

2. Effects on Clinical Chemistry Parameters

[0035) ‘The mean values for each parameter did not differ among the three groups for any test
parameter at the beginning of the study as determined by ANOVA. or by the Kruskal-Wallis
test. All groups exhibited normal values at each parameter except for (1) serum sodivm; a
related calculated parameter, anionic gap, which wers low for all nine baboons throughout
the trial; (2) serum glucose; and (3) BUN which were high on day 0 for the group which
would be treated with Enclomid. On day 12 of treatment and 7 days after treatment
(washout), there Qere no differences among groups for any parametor except anionic pap that
showed that the Clomid and Zuclomid groups had lower values than the Enclomid group. The
values of serum sodium and anionic gap sppear to be anomalies associated with this group of

baboons.

[0036) There were substantive effecis on the red blood cell population with Enclomid and .
Zuclomid and on hematocrit with Zuclomid. All the compounds lower the mean cell
hemoglobin concentration (MCHC) either at day 0 or at the endpoint. With no change in
mean cell hemoglobin (MCH) and an increase in the mean cell volume (MCV), the lowering
of MCHC is predictabls, Although testosterone might be expected fo 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 characteristios of their red blood cell population. Enclomid would be predicted to have
less of an effect. | |

[0037] There appears to be a clear effect of 12-day Bnclomid 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 fomale baboons (279 for males vs. 348 for

11
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' testosterons. However, when we look at the calculated count of granulocytes using the WBC
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females). This is likely to be due to hormones. Since the Enclomid group demonstrated
increased testosterons, the lowering of the platelet count conld be secondary to the change in
tostosterone in this group. Moreover, teatment witﬁ Enclomid pushed the platelet count to its
normal male level from a day 0 level that was the high end of the normal range for this group.
Enclomid would not necessarily predict a deletsrious effect on platelets. |
[0038] All the Clomids tested had effects on the white blood cell (WB.C) population, the
most striking was that of Enclomid on raising the counts of lymphocytes and eosinophiles.
The effacts are not as straightforward as they would seem to be. There appears to be a strong
effect of Enclonud on lowering the per cent of granulocytes in the blood. The effects are very
strong after the 7-day washout period when the values are decreased below the normal range.
(This time course could reflect the relatively long time required 10 affect change the WBC
population.) There s little sexual dimorphism in baboons with respect to the white blood cell

populations, so the effects are more likely to be due to the compound itself than changes in

count, we find no differences in granulocyte count due to any compound. Concomitantly, it is

the lymphocyte story that is the most interesting. Both the count and per cent l}nnphocytés in

the population increase with Enclomid treatment. Whereas the mean values of per cent
lymphocytes remain in the normal range, given the ttend for an increase in WBC count, the
net effect i an incfeaae in lymphoeyte count with Enclomid. This eosinophil result is
snalogous. There is a clear implication for treating men who have low lymphocytes, such as
men who ars HIV-positive. Since Enclomid is unlikely to lower lymphocytes based on this
result, a case could be made for its use in the population of men with ATDS. These
individuals are often treated with agents that are intended to raise testosterone due to the

wasting offects of disease. Low liver and kidney toxicity and favorable effects on cholesterol
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and lipids are also highly favored attributes for any medication intended for use HIV-positive
men who are already compromised by their disease,

[0039] The increase in serum glicose with Clomid or Zuclomid was within the normal range.
In the case of Enclomid where the mean serum glucose values were high on day ¢, thcre were
10 increases with treatment. There was no eﬁdence that Enclomid would have a deleterious
effect on blood glucose.

[0040) No clearly adverse effects on liver fanction are apparent ag judged by the enzymes
AST and ALT. Tixc trend in these values was & decrease with treatment, An increase in the
Jevel 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 Jowering the marginal AST level conld be rationalized. Alkaline
phosphatase (ALP) is also found in the liver and is elevated various disease states. The
lowering of ALP argues further against hepatic damage. There were no changes in serum
albumin, also a liver product. A sﬁong suppression of gerum albumin over an extended fime
period could contribute to free serum steroid hormone levels in hwmans although a more
important role is played by sex hormone binding globulin. As s bottom line, none of the
compounds could be linked to liver damage on the basis of the parameters assayed.

[0041] Osteobhsﬁc activity and discases of the bone are accompanied by high serum ALP
values. ALP was not elevated following Zuclomid treatment and was decreased in value
following Enclomid treatment, The trends would predict a more benign result for the use of
Enclomid compared to Zuclomid.

[0042) Although BUN and BUN/creatinine were altered during the study in the Clomid and

Enclomid groups, the lack of a definitive change in creatinine argues against renal
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dysfunction, A loss of glomerular filtration capacity would result in an increase in BUN,
Decreased BUN ocours i humans due to poor nufrition (not liksly in a controlled setting), or
high fluid intake (presumably accompanied by edoma). Also, despite an increass in total
serumn testosterone between day 0 and Day 12 with Enclomid,'there were no differences
between serum creatinine values, arguing against an increase in muscle mass over this short
time interval.

[0943] Serum sodium levels wers lower than reference values for all animals throughout the
study, Serum carbon dioxide wasvhigher than reference values on day 12 for the Clomid and
Zuclomid groups, Serum anion gap was lower for all enimals throughout 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.

[0044] Treatment with Enclomid tended to decrease serum cholesterol and Zuclomid tended
to increase the same parametet although neither change reached statistical significance. Those
changes were within the normal range although the trend for the two isomers to demonstrate
opposite effects over & short period of time merits the further monitoring and might not be
unexpected given that the isomers have, alternatively, estrogen agonist or antagonist activity.
Enclomid migI;t be expected to be more benign than Zuclomid with respect to seram
cholestemi if used chronically.

{0045} The foregoing results indicate that Enclomid is more effective than Clomid or
Znclomid 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 givén its longer half-

life,

14
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[0046] 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 raiso the lymphocyte count may be

usefl for men with AIDS if it can be shiown the CD4+ subpopulation of lymphocytes is not

lowered or is enhanoced.

EXAMPLE 2 -
Method for Increasing Testosterone Level in Men Using 7rans-clomiphene and

Mixtures of Trans-clomiphene and Cis-clomiphene at Ratios Greater Than 1

[0047] Prior to administration of frans-clomiphene, blood samples are taken from subject
males and testosterone levels are measured using methodologies described for example in
Matsumoto, et 2. Clin, Endocrinol. Metab. 56; 720 (1983) (incorporated herein by
refercnce). Sex hormone binding globulin (SHBG), both free and bound to testosterone, may
also be measured as described for example in Teriover ef al. J. Clin. Endocrinol. Metab.
65:1118 (1987) which deseribe measurement of SHBG by both & [*H] dihydrotestosterons
saturation analysis and by radioimmunoassay. Non-SHBG-bound testosterone levels
'(bioavailable testosterone) are also measured for example according to Tenover e al. J. Clin.
Endocrinol and Metab, 65:1118 (1987). See also Soderguard et el. J. Steroid Biochem
16:801 (1982} incorporated herein by reforence.

[0048) Patients are given daily dosages of 1.5 mg/kg clomiphene; wherein the ratio of trans-
clomiphene to cis-clomiphene is greater than 1. Patients are monitored for testosterone lovels
such that the dosage amount and dosage frequency may be adjusted to achieve therapeutic

Ievels of testosterone in the patient.
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WHAT WE CLAIM IS:

A composition comprising 0% to about 29% w/w of ¢is-clomiphene and about 100% to
about 71% trans-clomiphene or analogs thereof or pharmaceutically acceptable salts or

-solvates thereof and optionaily one or more phammaceutically acceptable diluents,

adjuvants, carriers or excipients, with the proviso that said composition does not

comprise 11% cis-clomiphene and 89% trans-clomiphene.

A composition comprising cis-clomiphene and rrans-clomiphene or analogs thereof or
pharmaceutically effective salts or solvates thereof and opti;nally one or more

pharmaceutically acceptable diluents, adjuvants, camriers or excipients and wherein the
ratio of trans-clomiphené to cis-clomiphene is gieater than 71/29, with the proviso that

. said ratio Is not §/1.

The composition of claim 1 or 2, wherein the composition consists essentially of an
effective amount of trans-clomiphene or an analog thereof or 2 pharmacentically effective
salt or solvate thereof and optiopally one or more pharmaceutically acceptable diluents,
adjuvants, carriers or excipients. = |

The composition of claim 3, wherein the composition comprises 1-200 mg of rans-
factive salt ar solvate thereof

clomiphene or an anaiog thercuf vi & pharmaccutically ¢
and optionally one or more pharmaceutically acceptable diluents, adjuvants, carriers or
excipients, '

The composition of claim 3, wherein the composition consists essentially of 12.5 mg of
trans-clomiphene or an analog thereof or a pharmaceutically effective salt or solvate
thereof and optionally one 6r more phammaceutically acceptable diluents, adjuvants,
carriers or excipients,

The composition of any one of claims 1, 2, 4 or 5, wherein the composidon is

provided in a capsule form.

The composition of clim 3, wherein the composition is provided in a capsule

form.

A composition of claim 1 or 2, substantially as herein described with reference

to any example thereof.

INTELLECTUAL PROPERTY
OFFICE OF N.Z.
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METHODS AND MATERIALS FOR THE TREATMENT OF TESTOSTERONE
DEFICIENCY INMEN

FIELD OF THE INVENTION
[0002] The present invention relates to the compositions and methods for increasing
testosterone levels. More specifically, the present invention relates to a composition
comprising clomiphene enriched for trans-clomiphene. The present invention also relates
to the use of a composition comprising clomiphene enriched for trans-clomiphene

e

reagents for increasing testosterone levels.

BACKGROUND

[0003} Testosterone is the primary male androgen, playing a vital role in overall male
health. Testosterone is essential to the development and maintenance of specific
reproductive tissues (testes, prostate, epididymis, seminal vesicle, and penis) and male
secondary sex characteristics. It plays a key role in libido and erectile function and is
necessary for the initiation and maintenance of spermatogenesis. 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.

[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

{10)41T9_1):K2A
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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 testosteronc that is bound to sex hormone-binding globulin (SHBG) (~44%) and iz
therefore not bioavailable and testosterone which either is fiee (~2%) or leosely bound to
other ptotc;.ins (non-SHBG-bound) (~54%}.

{0006] Results from a WHO study indicate that testosterone is no;mally secx"ated ina
circadian thythim, with higher levels in the moming and nadir levels occurting around 8 10 10
p-m. See FIG. 1. This variation in testosteronc secretion throughout the day becomes much
less propounced in older men (mean age equals 71 years). The importance of this thythm is
not known at this fime.

[0007) Samples were obtained from both young and elderly patients every 10 minutes for 24
hours via an indweiling cannula. According 1o Tenover (1987) the mean 24 hr total serum
testosterone levels in healthy young men (age range 22 yrs.-35 yrs. mean 27.3 yrs) was 4.9:+
0.3 (£SEM) mg/ml (17.0 nmol/L}) while older men (age range 65yrs — 84 yrs, mean 70.7 yrs.)
had 2 significantly lower mean 24 hus. total serum testosterons level of 4,1 £ 0.4 mg/ml. (P <
0.5; 14.2 nmoV/L).

{8008] Total serum testosterons levels obtained from siugle random samples wers also
significantly Jower in older men (4.0 # 0.2 mg/ml [13.9 n nwol/L]) as compared to 4.8 + 0.2
mg/ml [16.6 nmoVL] in healthy young men.

[0009] Testosterone deficiency can result from underlying disesss or genetic disorders and is
also frequently a complication of aging. For example, primary hypogonadism results from
primary testicular failure. In this situation, testosteroue levels are low and levels of pituitary

gonadotropins (LH and FSH) are elevated. Secondary hypogonadiem is due to inadequate

secretion of the pituitary gonadotropius, In addition to a low testosterone level, LH and FSH

=015
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jevels are low or low-normal. Some of the sequelae of aduit testosterone deficiency
include a wide variety of symptoms including: loss of libido, erectile dysfunction,
oligospermia or azoospermia, abséncc or regression of secondary sexual charactenistics,
progressive decrease in muscle mass, fatigue, depressed mood and increased risk of
0SIEOpOTOSS.

{0010} 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 Sa-dihydrotestosterone (DRT) due
to the high concentration of Sa-reductase in scrotal skin. If 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

In a first aspect, the invention provides a method for increasing serum levels of
testosterone in 2 male mammal, the method comprising admihistering to the mammal an
effective amount of a composition comprising cis-clomiphene and frans-clomiphene or
analogs thereof or pharmaceutically acceptable salts or solvates thereof and optionally
one or more pharmaceutically acceptable diluents, adjuvants, carriers or excipients,
wherein the ratio of trans-clomiphene to cis-clomiphene is greater than 71/29 w/w,

In a second aspect, the invention provides use of a composition comprising cis-
clomiphene and trans-clomiphene or analogs, pharmaceutically acceptable salts or
solvents thereof wherein the ratio of trans-clomiphene to cis-clomiphene is greater than
71/29 wiw for the preparation of a medicament for increasing serum levels of testosterone
in a2 male mammal,

10011} The present invention is directed to compositions useful for increasing
testosterone levels in male mammals and for ameliorating or preventing the sequelae of
low testosterone levels. Described herein are compositions having active ingredients
comprising 0% to 29% weight/weight of (cis,-Z- trans-clomiphene) (hereinafler “cis-
clomiphene™) and 100% to 71% w/w (trans-, E-, cis-clomiphene) (hereinafter “trans-

clomiphene™) or pharmaceutically acceptable salts

(V034129 i} KZA
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thereof. Among the preferred compositions of the present invention which contain both
cis-clomiphene and trans-clomiphene are compositions wherein the ratio of frans-

clomiphene and cis-clomiphene is greater than 1. A more preferred composition

according to the present invention comprises about 100% w/w of active ingredients of
trans-clomiphene or a pharmaceutically acceptable salt thereof. All compasitions of the
present invention may further comprise suitable pharmaceutical excipients, diluents,

carmiers and the like. Analogs

(V034719 13824
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of the cis-clomiphene and trans-clomiphene are also contemplated for use in all aspects of the

present invention.

[0012] The present invention is also directed to methods for incroasing serum testosterone

levels in hypogonadal male mammals (and for ameliorating or preveating the sequelae of low ,
testosterone levels), the method comprising administering 10 & subject male an effective ;
amoimt of & composition according to the present invention, the compositions having active

ingredients comprising 0% to 29% weight/weight of cis-clomiphene and 100% to 71% wiw

trans-cloﬁiphene including any of their phaxmeceutically accaptafb:le salts thereof, Among

the prefemred methads are those in which the administered compositions confain both isomers

“wherein the ratio of trans-clomiphene to cis-clomiphene is greater than 1. A more preferred

method comprises administering to the male a composition comprising about 100% w/w of

trans-clomiphene. ;

BRIEF DESCRIPTION OF THE DRAWING |
[0013] FIG. | is a graphic representative of the normal secretory total serurn testosterone 1(
profiles in healthy men (young and old). '
[0014] FIG. 2 shows the chemical siructure of clomiphens citrats. |

[0915] FIG. 3 is a graphic demonstration of the time course of serum testosterone levels with

Clamid, Enclomid and Zuclornid.

DETAILED PESCRYPTION

10016} ‘Ihe present invention provides methods and compositions useful for increasing

testosterone levels in male mammals and for ameliorating or preventing the sequelae of low 3
testosterone levels including but not limited to those described abave. |
[0017] Clomiphene (FIG. 2) is an antiestrogen related to tamoxifen that blocks the normal
estro gen foedback on the hypothalamus and subsequent negative feedback on the pituitary.

This leads to increases in Iuteinizing hormone (LH}) and follicle stimulating hormone (FSH). ;
{
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In men, these increased levels of gonadotrapins simnlate the Leydig cells of the testes and
result in the production of higher testosterone levels. Clomiphene citrate has the following ’
structure:
[6018] Brnst et al,, J. Pharmaceut. Sci. §5:148 (1976), have shown that clomiphene is
mixture of two geomeiric isomers which they refer to as ¢is,-Z-, clomiphene (cis-clomiphene
or zuclomiphene) and #rans-E-, clomiphene, (rans-clomiphene or enclomiphane).
According to Brost, ef al. trans-clomiphene HCI has a melting point of 149°C-150.5°C, while
-
cis-clomiphene HCI has a melting point of 156.5°C-158°C.
[0019] Emst et al. have also noted that (the trans-isomer) is antiestrogenic (AE) while the
cis-isomer ig the more potent and more estrogenic form and hag 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 mixhie is more effective than srans-clomiphens alone. The trans-
isomer aids ovulation at the level of the hypothalamus, The estrogenic isomer cis-
clomiphene contributes to enchanced ovulation elsewhere in the physiclogic pathway leading
1o ovulation. The isomers are also reporied to have different in vive half-life. Furthermore
the cis form has been reported to leave residusal blood levels for in excess of one month
following a single dose,
[0020] Vandekerckhove, et al. (Cochrane Database Syst Rev 2000;(2):CD0001S1 (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 enhangs testosterane
levels then one could easily conclude that the drug should positively impact the side effects
of testosterons deprivation as long as the testes still retain the ability to respond tﬁ

gonadotropin stimulation.
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[0021] Clomiphene is currently approved as a mixture of both cis- and trans-isomers, the cis-
isomer being present as about 30% to 50% (Merck Manual) for fertility enbancement 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 dmg is recommended to be-administexed for 5 days at a dose of up to 100 mg daily.
Clomiphene hag also been associated with numerous side effects including: bhured vision,
abdominal discomfort, gynecomastia, testicular tamors, vasomotor flushes, nausea, and
headaches. Furthermore, other studies suggest that clomiphene po;sesses both genotoxic and
tumor ephancement effects. The net outcome of thesc oﬁscrvatioma 15 that clomiphene in its
current format, having between 30% and 50% of the cis isomer, would be vnacceptable for
chronic therapy in men for the treatment of testosterone deficiency.

[0022] 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
et al,, J. Clin. Endocrinol. Metab. 64:1118 (1987) found increased in FSH, LH m both young
and old men after treatment with clomiphene. They also found increases in fice and total
testosterone in men‘with young men ehowing significant increases

[0023] Studies were also conducted to determine whethor or not clomiphene could be used to
improve fertility in men by improving semen quality. Homonnai et al. Fertil. and Sterit
50:801 (1588) saw increases in sperm concentration and count but others have nat. (See e.g.,
Sokel, et al., Fertil. and Stesil. 49:865 (1988); Check, et al., Int. J. Fertil, 34:120 {1989);
Purvis, ez al., Int. J, Androl 21:109 (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. Andro] 27:109 (1991). A WHO study showed no changes in semen
quality or fentility after 6 months of treatment. (Anonymous Androl, 15:299 (1992).) A

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

[0024] In 1991, Guay et 1 (Urology 38:377 (1991)) suggested that clomiphenc could treat
sexual dysfunction in men. Their hypothesis seerns to be that sexual function follows
testosterone levels, This was supported by early studie&“ showing ;ositive influence of
androgens and sexual function, Davidson, et ¢/, J. Clin. Eudacrincl. Metab. 48:955 (1979),
and studies that rated sleep-related exections as a strong response to T, Cunningham, ef al., J.

Clin. Endocrinol. Metab, 70:792 (1990). However, in 1995, Guay e! al.(Gray, et al., J. Clin.

_ Badocrinol. Metub, 80:3546 (1995)) published a study in which they saw increase in LH,

FSH, and (estosterone after 2 months of clomiphene but no effects on crectile dysfunction,
There might be some advantage for young men and specific groups of older men, but it seems
that just reising 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)).

10025] According to the present invention, 2 compagition comprising of one isomer
preferably trans-clomiphene or a predefined blead of the isomers of clomiphene as described
below differing from the normally produced mixture are used to enhance testosterone levels
while reducing the side effects of the drug. Thus, the present invention provides an oral
therapy for increasing testosierone levels, which lacks or hag diminished side effocts
commected with the existing clomiphene formulations.

[0026] In one embodiment of the present invention, a patient who has a need or desire to

increase their serum testosterons levels are administered one or more dosages of an effective
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amount of composition comprising trans-clomipbene at a dosage between one mg to about
200 mg (although the determination of optimal dosages is with the level of ordi'nary skill in
the arf). Cis-clomiphene may also be present in the composition so long as the ratio of trans-
clomiphene to ct‘s-c]omiﬁhene is. greater than 1. Analogs of the trans- and cis- isomers of
clomiphene such as those deseribed in Emst, et al. supra are also useful in the practice of the
present invention.

[0027] Dosages are preferably (but not necessarily) administered as part of a dosage regimen
designed to give Tise to serum testosterone levels that gﬂmic or c;:m'espond to the normal
secretary total serum testosterone profile described in FIG. 1. For example, according to
FIG. 1 a dosage of the preferted composition may be administered in a pharmaceutical
formulation that would give rise to peak serum testosterone levels at around 8 am. Such -
pharmaceutical formulations may be in the form of sustained release fonmulations prepared as
described for exernple in U.S. Patent No. 6,2_21,399, Japanese patent 4-312522, Meshali et al,
Int. J. Phar, 89:177-181 (1993), Kharenko et al. Intem. Symp. Control Rel, Bioact. Mater.
22:232-233 (1995), WO 95/35093, Dangprasit ef «f., Drug. Devel. and Incl. Pharm. 21
(20):2323-2337 (1995); U.5. Patent Nos. 6,143,353, 6,190,591, 6,096,338, 6,129,933,
6,126,969, 6,248,363 and other sustained release formulations well known in the art.

[pN23] Suitable pharmaccutical compositions or unit dosage form may be in the form of
solids, such as fablets or filled capsules or liquids such as solutions suspensions, emulsions,
elixirs or capgules filled with the sane, all for oral uge. The compositions may also be in the
form of sterile injectable solutions or emulsions for parentera] (including subcutaneous) use.
Such pharmaceutical compesitions and unit dosage forms thereof may comprise ingredients
in conventions proportions.

[0029] Compositions according to the present invention may also be administered by the

intravenous, subcutaneous, buceal, transmucusal, intrathecal, intradermal, intracisternal or
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other routes of administration. Afier 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 testosierone descn'bc‘d above,

[0030] Al of the references discussed herein are incorporated by reference in their entirety.

[0031] The following Example is meant to be illustrative of the invention and is not intended

to limit the scape of the invention as set out is the appended claims.

EXAMPLE 1

Effecty of Clomids on Serum Testosterone in Male Baboons

[0032] Adult, male, Baboons were given 1.5 mg/kg of Clomid, Enclomid (trans-Clomid) or
Zuclomid (¢#s-Clomid) for 12 consecutive days. The samples analyzed were sera taken on the
day of first ireatment before being given test article (day 0), after 12 days of treatment (day

12) and 7 days after the last treatment (end or wash-out).

1. Effects on Body Weight and Serum LH, FSH, PRL and Testosterone

{0033} There were significant increases in total serum testosterone in the group receiving
Enclomid. See Table 1. There were no differences among groups in the baseline period or at
day 0. There were also no differences among the three groups 7 days after treatment (the
washout period). However, Enclomid produced higher Ievcis of testosterone compared to
Clomid and Zuclomid on day 6 (p=0.03 and p = 0.00002 respectively) and compared to
Zuclomid on day 12 (p = 0.047). Zuclomid clearly did not raise total serum testosterope to
any extent, Compared to the animals receiving Enclomid, the animals receiving Clomid
exhibited more vvan'ablc total testosterone levels on day 6 and later as judged by their
voefficients of variationsv. When we looked at the time course of the effects (FIG. 3), we

determined that only Enclomid significantly and statistically raised total serum testosterone
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on days 6 and 12 compered 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 Bnclomid in humans.

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

ineffective.
Table 1 - Serum Testosterons Levels (ng/Adl)
Group D baseline Oday | 6days 12 days 1 wash-out
' 12/3/01 12/7/01 12/13/01 | 12420001 { 12/26/01
7500 75.01 76.15 940.97 891.5 150.9
CLO 9012 97.55 30524 58592 555.6 3163
9097 158.06 102.94 151,12 318.9 143.6
mean 1115 161.4 559.3 588.7 203.6
sD w3 | w52 | 3wse | 287 | 917
7223 64,57 74.96 12238 633.6 3072
ENCLO 8021 166.86 133.59 11282 1466 399.2
8369 170.45 106.47 1081.1 1166 271
mean 134.0 105.0 1144.4 1088.5 258
SD 61 | 203 | m1 | 46 | 661
7438 124.84 2104 137.51 3145 359.7
ZUCLO 8292 104.66 67.37 169.98 406.1 860.5
10098 282.29 90482  227.95 3530 2741 |
mean 1706 394.2 1785 357.9 4981
i D 973 | 4480 458 | 460 | 3168
ANOVA p=0.61 p=043 p=0007 p=057 p=0256
KW  p=056 p=084 p=0.051 p=0079 p=0.252

{0034} There were no changes in serum LH or FSH. The ratio of tota) serum testosterons to

LH followed the samg pattern as total serum wstosterone, suggesting 1 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 i the group receiving Enclomid,

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

10
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Hnasko, 2001) and expected on the basis of the fact that as men 2ge, testosterone declines and

Prolactin increase (Feldman et al., 2002),

2. Effects on Clinical Chemistry Purargeters
[0035) The mean values for each parameter did not differ among the three groups for any test

parameter at the beginning of the study as determined by ANOVA or by the Kruskal-Wallis
test. Afl groups exhibited normal values at each parameter sxcept for (1) serum sodium; a
related calculated parameter, anionic gap, which were low for all mine baboons throughout
the trial; (2) serum glucose; and (3) BUN which were high on day 0 for the group which
would be treated with Enclomid. On day 12 of weatment and 7 days after treatment
(washout), there were no.differences among groups for any paramster except anionic gap that
showed that the Clomid and Zuclomid groups had lower values than the Enclomid group. The
values of serum sodium and anfonic gap appear to be anomalies associated with this group of
baboons.

[0036] There were substantive effeots on the red blood cell population with Enclomid and
Zuclomid and on hematocrit with Zuclomid. ANl the compounds lower the mean cell
hemoglobin concentration {(MCHC) either at day 0 or at the endpoint. With no change in
mean cell hemoglobin (MCH) und an incresse in tbe menn cell volume (MCV), the lowering
of MCHC is predictable, Although testosterone might be expected to raise hematocrit, only
Zuclomid treatiment, which did not increase total serum testosterone, dexi.xonsttated a
statistica) 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. l

[0037) There appears to be & 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

1
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fernales). 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 wlfh Enclomid pushed the platelet count fo its
normal male level from a day 0 level that was the high end of the normal range for this group.

Enclomid would not necessarily predict a deleterions effect on platelets.

{0038] All the Clomids tested had effects on the white blood oell (WBC) population, the
most striking was that of Eaclomid on maising the counts of lymphocytes and eosinophiles,
The effects are not as straightforward as they would seem to be. ’I‘here appears to be a sttong
etfect of Enclonud on lowering the per cent of granulocytes in the blood. The effects are very
strong after the 7-day washout period when the values are decreased below the norral range.
(This time course could reflect the relatively long time required to affect change the WBC
population.) There is litle sexnal dimorphism i baboons with respect to the white blood cell

populations, so the efficts are more hkely to be due to the compound itself than changes in

testosterone. However, when we look at the caleulated count of granulocyles using the WBC
count, we find no differences in granulocyte count due to any compound. Concomitantly, it is ?
the lymphocyte story that is the most interesting. Both the count and per cent lymphocytes in
the population increase with Enclomid treatment, Whereas the mean values of per cent
Tymphocytes remain in the normal range, given the trend for an increase in WBC count, the
net effect is an increase in Jymphocyte count with Enclomid. This eosinophil result is
anelogous. There ig a clear implication for treating men who have low lymphocytes, such as
men who are HIV-positive. Since Enclomid is unlikely to lower lymphocytss based on this
result, a case could be made for its use in the population of men with AIDS. These
individuals are ofien teated with agents that are intended o raise testosterone due to the

wasting effects of disease. Low liver and kidney toxicity and favorable effects on cholesterol

12




WO 03/005954 PCT/USD2/21524

and lipids are also highly favored atiributes for any medication intended for use HIV-positive
men who are already compromised by their disease.

{0039] 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 e;ri dence that Enclomid would have a delaterious
effect on blood glucose. .

[004D) No clearly adverse effects on liver function are apparent a/s judged by the enzymes
AST and ALT. The trend in these values was a decrease with treatment. An increase in the
levél 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 pot statistically signiﬁcant. The changes with Enclomid and Zuclomid were
within the normal tange. AST is depressed in pregnancy; thus the action of an estrogen
aganist such as Zuclomid in lowering the marginal AST level could be rationalized. Alkaline
phosphatase (ALP) is also found n the liver and is elevated various disease states. The
lowering of ALP arpues further against hepatic damage. There were no changes in serum
albumin, also a liver product. A strong suppression of serurn albumin over an extended time
period could contribute 1o free serum steroid hormone levels in humans although a more
important role is played by sex hormone binding globalin, As a bottom line, none of the
compounds could e linked to liver damage on the basis of the parameters assayed.

[0041) Osteoblastic activity and diseases of the bone are nccompﬁnied by high serum ALP
values. ALP was not elevated following Zuclomid treatment and was decreased in value
following Enclomid treatment. The trends would predict a mote benign result for the use of
Enclomid compared to Zuclomid,

[0042] Although BUN and BUN/creatinine were alicred during the study in the Clomid and

Enclomid groups, the lack of a definitive change in creatinine argues against renal

13
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dysfunction. A loss of glomerular filtration capacity would result in an increase in BUN,
Decreased BUN occurs in humans dus to poor nutriion (not likely in a controlled setting), or
high fluid intake (presumably accompanied 'by edema). Also, despite an incresse in fotal
serum testosterone betwaen day 0 and Day 12 with Enclomid, .thsre Were no diﬁ'emnces

between serum creatinine values, arguing against an increase i muscle mass over this short

time interval.

[0D43) Serum sodium levels were lower than reference values for /all animals throughout the
study. Serum carbon dioxide was- higher than reference values on day 12 for the Clomid and
Zuclomid groups, Serum anion gap was lower for all animals throughout the study,
paralleling the sodium results. Enclomid raised this parameter towards normal values. The
electrolyte imbalancos detected in the test animals throughout all treatient periods remains
elusive but might be part of the same fluid derangement phenomenon suggested by the BUN
results.

(0044] Treatment with Enclomid tended 1o decrease serum cholesterol and Zuclomid tended
to increase the same parameter although neither change reached statistical significance. Those
changes wete within the normal xange although the trend for the two isomers to demonstrate
opposite effects over a short period of time meriis the further monitoring and might not be
unexpected given that the isomers have, alternatively, estrogen agonist or antagonist activity,
Enclomid might be expectad to be more benign than Zuclomid with respect to serumn
cholesterol if used chronically.

{0045} The foregoing results indicate that Enclomid is more effective than Clomid or
Zuctomid at enhaneing total serum testosterone. Zuclomid is clearly not effective and that
deficiency limits any use of Clomid for hypogonadism, particularly since the Zuclomid
somponent of Clomid would predominate in the circulation over time given its longer half-

life.

14
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[0046] Fnclamid appeared to be relatively benign in a1l aspects when compated 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 1o mmise the
same parameters. The sutprising trend for Enclomid to reise the lymphocyte count may be

useful for men with AIDS if it can be sliown the CD4+ subpopulation of lymphocytes is not

lowered or is ephanced.

EXAMPLE 2 -
Method for Increasing Testosterone Level in Men Using Trans-clomiphene and

Mixtures of Trans-clomiphene and Cis-clomipheue at Ratlos Greater Than 1

[0047) Prior to administration of frans-clomiphene, blood samples are taken from subject
males and testosterone levels are measured nsing methodologies described for example in
Matsumoto, et al, Clin, Endocrinol, Metab. 56; 720 (1983) (incorporated herein by
reference). Sex hormone binding globulin (SHBG), both frec and bound to testosterone, may
4lso be measured as described for example in Teriover et al. J. Clin. Endocrinol, Metab.
65:1118 (1987) which describe measurement of SHBG by both a ['H] dihydrotestosterone

saturation analysis and by radioimmunoassay. Non-SHBG-bound tegtosterons levels

‘(bioavailable testosterone) are also measured for example according to Tenover et a/. J. Clin.
Endocrinol and Metab. 65:1118 (1987). See also Soderguard ef al 1. Steroid Biochem
16:801 (1982) incorporated herein by reference.

10048] Patients are given daily dosages of 1.5 mg/kg clomiphene; wherein the ratio of trans-

clomiphene to cis-clomiphene is greater than 1. Patients are monitored for testosterone levels

such that the dosage amount and dosage frequency may be adjusted to achieve therapeutic

levels of testosterone in the patient. i
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The claims defining the invention are as follows:
1. A method for increasing serum levels of testosterone in a male mammal,

the method comprising administering to the mammal an effective amount of a
composition comprising cis-clomiphene and frans-clomiphene or analogs thereof or
pharmaceutically acceptable salts or solvates thereof and optionally one or more
pharmaceutically acceptable diluents, adjuvants, carriers or excipients, wherein the ratio
of trans-clomiphene to cis-clomiphene is greater than 71/29 w/w.

2. The method of claim 1, wherein the composition consists essentially of
an effective amount of rrans-clomiphene or an analog thereof or a pharmaceutically
effective salt or solvate thereof and opiionally one or more phammaceutically acceptable

diluents, adjuvants, carriers or excipients.

3. The method of claim 1 or claim 2, wherein the composition comprises a
dosage of between 1 1o 200 mg of rrans-clomiphene.

4, The method of élaim 1 or claim 2, wherein the composition is
administered at a dosage of 1.5 mg/kg of trans-clomiphene per day.

3. The method of any one of claims 1 to 4, wherein the composition is in

the form of a filled capsule for oral use.

6. A filled capsule for oral use, comprising a composition according to
claim 1 or claim 2,

7. - A method according to any one of the preceding claims, wherein the
method is for treatment of secondary hypogonadism, erectile dysfunction, oligospermia,
azoospermia, progressive decrease in muscle mass, fatigue, or depressed mood.

8. Use of a compasition comprising cis-clomiphené and trans-clomiphene
or analogs, pharmaceutically acceptable salts or solvents thereof wherein the ratio of
trans-clomiphene 1o cis-clomiphene is greater than 71/29 wiw for the preparation of a

medicament for increasing serum levels of testosterone in a male mammal.

(1034129_1) KZA
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9. A method for increasing serum levels of testosterone in a male mammal

according to claim 1, substantially as hereinbefore described with reference to any one of

the examples.

Dated 26 November, 2007
Repros Therapeutics Inc.

Patent Attorpeys for the Applicant/Nominated Person
SPRUSON & FERGUSON

11034229, 11KZA
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FIG. 1
Normal Secratory Total Serum Testostarone Profiles in Heaithy Young and Older Men

750 T —
700 T /r/'\\ ‘ -

3 650 7 —~= . .

§5 600 T . +—{ (—e—Young Men

..‘ . § E 550 /—L h‘tﬁ —~--Older Men

500 "‘.“,‘"“q:...-' ™ - -
450 T - -
400 i e T -r T -

F 12M 4a.m Ba.m 12N 4p.m. Bp.m 1ZM

Clock Time
3

)
|
}
!
i
;
i



A

Ll

WO 03/005954

(CzH3)NCH,CH,O

FIG.2

23

(l:]
C=C

PCT/USO2/21524

CeHzOy




*

WO 03/005954
1400 -,
1200

w -
4 .
¥ 1000
=
3
£ 800
4
‘g 600
8
~
5 400
U
[1:]
200
[}
113001

12501

12/10/01

FIG. 3

3

121501
Data

12200

PCY/US02/21524

12260

12/30/01



CERTIFICATE OF PATENT

FOR INVENTION
Cert. No. 298237

Title of the Invention:
USE OF A COMPOSITION COMPRISING CIiS-CLOMIPHENE AND TRANS-
CLOMIPHENE [N THE PREPARATION OF A MEDICAMENT FOR INCREASING
SERUM LEVELS OF TESTOSTERONE

Inventor(s):

Patent No. : ZL02817441.0  Int'i1 Cl.. AGIK 31/225

Date of Filing: July 9, 2002

Patentee(s). ~ ”

ZONAGEN, INC.
Date of 1ssue; December 13, 2006

....................................................................

Cert. No.298237 Patent No. Z1.02817441.0

This is to certify that this Office examined the invention pursuant to the Patent Law, decided to
grant the patent right, issue this certificate, and record the grant in the Patent Register on_December
13,2000, The patent right shall come into effect from the date of issue,

The duration of the patent right in respect of this patent is 20 years counted from the date of filing.
The patentee shall pay the annual fee as prescribed in accordance with the Chinese Patent Law and
its Implementing Regulations. The time limit for payment of the annual fee for this patent is within
one month before_luly 9, each year, Where the prescribed annual fee is not paid, the patent right
shall cease from the date of expiration of the time limit by which the annual fee is to be paid.

This patent certificate records the legal status of the patent right at the time of registration. Other
matters, such as patent transfer, pledge, invalidation, cessation and restoration, and any change of
the patentee’s name, nationality and address, shall be recorded in the Patent Register.

Tian Lipu
Director General

The State lntellectual Property Office of
The People’s Republic of China



(ot

prs ﬁ
= & B
@ ey | & B

& iﬂf%‘

iE B8 82982375

WL R e

|
K W & ﬁ:ﬁﬁ&ﬁﬁ?%%%ﬁ?%%ﬁ%@%%ﬁ
B OB AT .S - WEEKE
H M 5. ZL02817441.0
EHMEBEFH 20047TH9H
5 F A GAIEHRLA
PR ASH: 20066612 H13 H | ?

AERNHEEABKRBEEARLEF RSP REFTFE, ATERTEANR, 0L KEH
FA AR LT, TR gERAEZ Rt K,

A& wg & FRBEAHZTE, GPFarE, FRRAL SERBE %A KEm P
MM B FE R HAXEHNERGHRREF0T A BH—T AR, RIERREHA |
FHGG, EHAE G MET S Adaskit,

HFNEE B L E AR R R AR, AR A . SR, R Ak, A
FHBRAGR LR L. Bk, it EFFRREAEHSRHE L, F
10 0O 00 O O SLC EHREEER R




{
i

(191 PEARENEERNRFRE

- ml X B & f W R

EH|2 ZL 02817441.0

[45] ¥R AER 2006 €12 13 f

[51] Int. CL
ABIK 317225 (006,01 )
ASIK 31/135 (2006.01 )
A61P 15/08 (006,01 )

(1] FINAES CN 1289075C

[22] &4EQ 2002.7.9 [21] sige 02817441.0
[30] fh5

[32]2001. 7. 9 [33] US [31] 60,304,313
[86] Ei®i3 PCT/US2002/021524 2002.7.9
[87] BEFA% W02003/005954 3% 2003.1.23
[85] tNERME AN 2004.3.5
[73] #RA EAREVLF

it FEETEFEHM

[721 #BA 1-5- BEREE

WER FHH

[74] ssEny PEEANRE(FB) FRLT
RELk F W BEBAK

BAERS R #8H 1000 WE3I KT

[54] &¥%Hk

EFRANBRBMRE T ABH VPR R
[57] RE
ERBBREAATRABEFXBMOHAEGYE
SRR MAE B B . ARWEHIEITH
FRALAR IR BRI TV



02817441, 0 N F £ :}Z +H winm

1. —HBLWENER TREARALDW L EBRERED
AR, FHIBHAEMALTRBFREXLT REXAXHHF L
T#iﬁﬁixmm%,u&&ﬁ*#ifﬂﬁ%#T&iﬁﬁﬁ

AR BAEIRBRE, XPAXATARFEXLT ARG LA

*]" 71729 w/w.

2. RARLIGAR, AP hELA LA RENELILT A
B 330 % A M 3k KRR A R BAE S —F K 3 TR
R RN AN B EM A 18

3. BAEEIK2GAE, X Fadasdh M X s,




%Zf

02817441.0 i BB :F;. EL1/100 )q’b
FARAATABRHAT AR UL A%

MEISVU S C §119 (o), AFHERL 2001 4749 Ak
AW A FF 60/304, 313 s,

SR A% 3,

FEXAFZER TR FERRE AL Wik, R, KL
VEZXRZEIESRFI LR EY LPEL NESLES T

,ma&w&aaxy*aamﬂxy*»wmgwkam¥m*$.

¥ |

¥ELTEGTHMRE, EEANATHERPRTEHA. ¥8
stk A iR (¥, WA, RE. HEH0E) pIRE -
HAGE T ARSI, CARRPHRIRTRARER, F
S FRENF LT, FPERTSABREMEXY Y
. Ad, CREREIFHAKE. MAXIFHTFHEMMY
s A EREAFY., CESFEEER AR BEH A,

RS~ RAFRKLERGR S . TEMSEGUEMEE
FEH MK (CoRE) B ¥ -S4t R RELAME (LE) H=9
AxMA (FSH) . LH4E R MY EH Leydig MLt Zhyst W, H
RSH 803k FR £,

FEEARHEY “BER” L. N CESHBRIESRES
(SHBG) (#9 44%) &8 B 368 £ 40 KT H A 49 E W Fa il | (49 2%) K4
5 E o nHcasA (4F SHBG #854-) (#% 54%) 9 ¥ 8.

WHO AL R EBANUAZAT L%, BERKFERAET
A, REKFLAEAH 8-10p. 0. LB 1. 58 (FHEK T
F) X FRLHAHEREALPLEF. EWELSofiX—
FHGTREL. '

AETEISER 10 PN F ALt F L RERS, AT 24 )
B . %% Tenover (1987), {eBMFXF M (FH22 ¥ -35%, $3
27.3 % ) 89324 W E ik FRMAEH 4. 920.3 (£SEM) mg/ml
(17.0 nmol/L), REHTH (FH65F -84 %, $3H70.7%) 8
U LARBRRPREERIK, B 4.1 0. 4mg/nl. (P<O.5;




o

. 2y

02817441, 0 _ B N T~ S UV TR | ,c?f37

14. 2nmol/L),

2 HRAMMH LY EFERKFEESETHT (4.0 = 0. 2
mg/ml [13.9 n nmol/L]) #ibf@EEEFF s 4. 821 0.2 ng/ml
[16.6 nmol/L] B F1K.

FRHBZTURLAMAFRRBEAGLER, LAFTIFHELY
FEE., Fldo, RABBMGEIEREBAERZBALER, EAHHK

AT, BBKPIAT, BHUEMEE (L # FSH) AFAE. B2 |
ERAGARER D BRI ESRTR, BT ERAFET,
LH 4o FSH K F &M AR EFKME. BAEWSEI W —LEHE 0K S 3

AL HGER, B HSEK, HREF, BT TFHRE,
#ooMAE HEARMIE, MWARERTHKY, £, WEWHFFTR
BLAN 5 13 du
REEBALELMHEXGERSH. RELAHHN AT ERSF
W, ke, BAVNRRBKEREN S o -LRM, MEERBNE
HABKFU LS Sa - ZRER (DAT) . Fefl i DUT K -F 44 3
BATAAEAT KRB RESR. FREARKIAYETHR, FAX L
SHELRING P RFRELEEFERUA, LA EFAFE DHT. E

FHBEORERES, BARKEATEONEELFORERAR ]
e
Bk

ALAFEATRE/EFTAFGIW T ERNAL AR T L EXRY
BERKFEEEOALY, AV —FHRRALAYUTRAETRAL I O
% -29%w/wth (X, -Z-, RXEFTAS) (TLFH EXALF
K7 ) A100% - 11 %w/weh (RX,B- MXALFKE) (TXFH
CBARLFTAE ) AAHHFTREIGENALH, ERHESHM
AAFARAXALT ARG EALAY, ARBEWELXLT A
FA X G T A H AT 1 4. ALPERIEHBLH ALY
100% w/w IR XAL T KBEMRIRLEWETELHE, X495
ATt —F QRS EGEHFREMNGERN . S4AF

CF . A RAE KL T RE AR XA T KE KA G A AR
FIH 8.

AEPL S AREUEBMERBOEE TS0k FRRE

4
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(ARERGLESERAFHERE) A5k, A EQKETER
M EHFOHRLRGUELSY, HELWAETURLEHE 0% ~29
o w/iw X AT AEFL100% -11% wwHAXLT LS, otk
LT EHETHRZHR, KR FROELTALBH MK, LFR
AEFTAREMALT AROWHIRT | HESDH T X, 248N
FiEOEATREEA 100% wiv AXELT REHELY.

B B Ak

@1ﬁﬁ&%ﬁ(#%A#%$A)£ﬁ%%%ﬁ%%ﬁ&%%
B w. /

B2 RTATASHM LT %

B 3REARAS (Clomid) . BRAKZF (Enclomid ) A k&
#3F (Zuclomid) Wydoik E8A-FHRARF,

Wik

AERRBATRERUALGIH FRARFF R ER LRI
ITRTFEXHBHEAGRERERKLEERENG T ERLY.

AFAE (R2)AE=ZXREMAGRER TSN, CHEHEARA
FTABWHEFTHRBERSFAMEERTEAH AR, XS a%
WA masEk (LH) fedpsbklgik (FSH) ¥4, AF WP, RBEREF
%%%kmﬁﬂ%%LwMg%ﬁ%%ﬂi&im**ﬁ%m LF R
AT M AT & -

Ernst %, J.Pharmaceut. Sci. 65 : 148 (1976) B+ % F AR
A I LT FHE GRS, SMNYMBIRN, ~I-, L5 A8 (RXLF
# & 2, zuclomiphene ) o B X ,B-, L FT A8 (A X L F L& X
enclomiphene ), #%3& Brost A7k, R X A TR H B 5 &5 149
T-150.5C, MmMXALFTRRLEBBIEES 156.5 CT-158C.

Brost Fi£EFH (AXFHK) ZRERES (AE) , AKX
HMAREE B ERPIMOTX, FELRRELFRENEE
M, RERBHAHPERGEABR TR EERAFB X, FRsW
WEBH R XA FAREAN., RXFHALTEBEAKEEHR.
Mot F M5 AR Xk, T K B 4§ B 97 69 4 SR iR AT 0 S 4 3R AR
BHPA F . BREFMELRF TR MER T, 5%%&@
FMBBBEMAT XA RAXGKIHFLERIT IANA,

5
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Vandekerckhove % (Cochrane Database Syst Rev 2000; (2):
CDO001ST (2000) ):E&ER @ 73846 F M 10 AAL B FHRMERF
BRSNS R, WER, ALLRAFAAEA, REARYGHIE
BERIRLTHEA. RO RALTARLERZEFFLE, ANAT
AR HRAFH SR, BRI ERIASNAERAFEBRUYH, R
B F A RARG 2R MR R R A B R

AFABR B M AMXPRXFHEGRESDERFIA, £ TN
AFHkEL 30% -50% (Merck F#) , ATRHFHAFEL G4
EFH. AFARABIRD-AAAHPTRERREXERLT U
EHRAHE TR GEGASRFARREHT. RESGHUAER
2% 100ng AHELY S K. AFARZEHHFSAHEAMX, &8
ALAALH. BEHRARE., F T E. FAME. afiamai.
.%-'Uif'w%a'%.. B, AR ETATAREAAE &SP ENEH

L REAENSERATGERETOHSH 30% -S0%MAAM4E 68
WHAALTABRAYFHERRLETORTE,

AFABTHE A FRERRFE B ML AT, Tenover F, J.
Clin. Bndocrinol. Metab. 64 : 1103, (1987)#= Tenover %, IJ.
Clin. Endocrinol. Metab. 64 : 1118 (1987)K3IA ¥ F KB % 57

JEHF A5 B ey FSH. LU #A4§. %mﬁ.&;m%&#%#ﬂ‘%m
& AT HAFIRERTREEFSHE.

RiFTARAERALTARRT ﬁblﬂdkmﬁ&ﬁiﬁﬁm*
#EFMAF A, Homonnai %, Fertil. and Steril 50: 801 (1988)
LR TR E R KR, 2R ARRLEE (5 L44 Sokel
%, Fertil. and Steril. 49 : 865 (1988); Check %, Int. J.
Fertil. 34 : 120(198%); Purvis ¥, Int. J. Androl 21 : 109
(1989) #« Breznik, Arch. Androl. 21 : 109 (1993) ). —HA I
XWafEEEHTFE O ER. Shanis F, Arch. Androl 21 :
109 (1991), — A WHO AL B FHE AN ANEABHRREILET N
A ¥ 4. (Anonymous Androl. 15 : 299 (1992). —REZEXF S
S ERBHERAKREAG, HEHETREL, FEXRF
(Vanderkerckhove %, 2000) . MRERFRBMEAXLTRE AT
WEFFREEAERNOE TSR, RECHARFT A AMAELAFH

6
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HFRERL, AT SHBALERHKEL 8 AA, 5% 150z &
K B 100mg,

1991 % Guay % (Urology 38 : 377 (1991) ) ¥ % F AT
gi BERAUNARER, NGB LELEAASDEEREFRLE.
% Davidson ¥, J. Clin. Bndocrinol. Metab. 48 : 955 (1979) ¢4

F RAREE PR RRAYAHENAL, F Coxaiinghan ¥, .
Clin. Endocrinol. Metab. 70: 792 (1990) A% 8dik38 X hAc % 2t
FH R AR A F R, KM, 1995 % ,6uay & J. Clin.
Endocrinol. Metab. 80 : 3546 (1995) K& T —HHE, EMEF
WATLRE| 5 FABREHF 2ARE, LU, FSHAERH in, jaxt 4%
L RERAK. HTEFAREEE TR TR ERABRET A X
P oA, BARRRREGEMATLTGH. FRNBRELDL
3 SHATRAEFTITELZT(Herskowitz¥, J.Psychosomat. Res.
o4 541(1997)) .
f BB, A — Rt 8L B AT T 550 8
B HA, ARLYOEKRARXL T ARG —H FAEXE T LY
F HAFAEFORSHAAGHLALOLT RS FHAERF Y. B
P AAVIRB-AREEARPEOREST, CRAESATGLT
LR LR T
E ERAERG—AEAFTEY, BTARZLAERNAFELFA
£ COEEFNABHARENCHAKALFREHHSH, HEH log
B 5w 200 (REREMEFARRARIREBRAAR AP EE
% REEAAFTABFMXAT LB HURHAXT 1, MX LT A
B LTUFAETASH Y. ERAAVSRATHIE Ernst FREY
f  FELTARAXFMAAMEGERD LA,
3 ik (RFLA) HART ARG FERALGNE7TEH—
" o THE, HakERARBEATETE 1 HEGEFIRE
aFERG L, b, REE | RAEKY 8 o 0 BRI RFFRA
§ O PHEAEHEHFAN, TR T AREESH. TBHEHA
8 TARAEFE£E E A 6,221, 399, BAR%F] 4-312522, Meshali
! %, 1Int. J. Phar. 89: 177-181 (1993), Kharenko %, Intern. Symp.
Control Rel. Bioact. Mater.22: 232-233 (1995), WO 95/35093,

7
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Dangprasit ¥, Drug. Devel. And Incl. Pharm. 21 (20):
2323-2337 (1995), £ B ¥ 6,143, 353, 6, 190,591,, 6,096, 338,
6, 129,933, 6,126, 969, 6, 248,363 Rk & ey A LB I A4 H Fo
AR K B do b B AR SRR AHI M R A

AEGHHESHEALENETARAE A MIGELK L B
X, RikvEkEFa. Uk, RAQRAY XA RFEHR R
gk, AN Tk, B4HLETARAAGEHNERIBF I (Q
FERT ) ZAeLRTX. ii%%ﬂ*é\%ﬁvﬁ-ﬁﬁﬁlﬁ%ﬂx TR
o514 48 B 7

AP aS R TIAEEHK, AT, H. 2488, ¥A. &
. RaAS AL BRALYE,. AL FASHETUm EAARE
b ERAT, FATUREMNEROFEFRRFAIRIUARTS
FEHAGEEERALYNT AL EFER,

WX B8 A A RN AR A AE .

AT EABIRATHHELR, 7 E kA RS ATHAF] Z KA
PR WAL TEH.

% 34 1

FK S 2 b o AR 6 4F A .

B+ EAPRERBBY 1. Sng/kg HRAT. BRAF (L
XEAD) XBFRAR OAXARN). oWOBRDAEMAERER
BFHEMSET (HO0R) (A NRE(HENR)RRKEFSET
AR (B EXEMI) RESHLGF.

1, sf 4k & Fofn ik LH. FSH. PRL FvE M4k R

ARG BEANNETEAFERIESE N LA L ERXZHAX
%0 RAMIEAER., RE TR (ABME) ZAEELE E4.
B, KE 6 RERAATFHRAKSMEL (SHA p =00 Fp-=
0.00002) ., A% 12 REsmEKFAAL (p = 0.047) , BRRGFF
AP EATHER. RRAASERTIRGE L FFR, RESNHE
SEHHE, 5HELBRRFGHIML, BERAFHDINESF 6
AFaz 5o wh A S EAALERKE. SAMNARFAR (B
1), SANATEALRE O RAE, RAARRAFTASF 6 XFF 12
ERFERMGIF LA HERFER. F, LLBAXRFTEATH

8
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oS 1R 1B R (M) LA EMAFRETH. RHHE 1a @
I SAFHFAMRFER, BAXT LAY RARFRMFR 2.
BRARR KSR T AL R E—H, HREAKRFAK.

A1~ EWKF (ng/dl)

3
¥ o D | A% FOR | F6K | Fuk b
§ 1301 | 10 o131 | 1220001 | 1216001
¥ 7500 79.01 7615 94097 8915 1509
% A 9012 97.55 30524 585.92 5556 - 3163
| | o097 158.06 10294 15102 - 3189 143.6
it 1115 161.4 559.3 588.7 203.6
CHAE | 413 1252 ] 3956 | 2877 | 917
r 7223 64.57 14.96 12238 633.6 107.2
BEAF | 8021 16686  133.59 11282 1466 399.2
| 8369 17045 10647 10811 1166 271
ik 134.0 105.0 11444 10885 3158
J ik 60.1 203 | mn1 | ans 66.1
| 7438 124.84 210.4 137,51 3145 359.7
ARAF | 8292 104.66 67.37 169.98 406.1 860.5
B 10098 | 28229 90482 22795 353.0 274.1
g4k 170.6 394.2 178.5 3579 498.1
HA 973 | 4480 | 453 | 460 | 3168
ANOVA  p=40.61 p=043 p=0.007 p=0.57 p=0.256
KW p=056 p=084 p=0051 p=0079 p=0252

gk LY S, FSHEH T4k, S hibFMs LI ¢mdidiy b bt
FW— AR, RS2t (BBART) . £ 12 ANHLY
RELEF R, HAIBTRETERRTOELFNALFE (PRL) F
%, B0 235 9HiE (Ben-Jonathan # Hnasko, 2001 ) Feikig M ¥
MR ER TR AN F RN (Feldnan %, 2002)
SRS S S

2. 25 iE R4 BB e A A

it F £ 454 (ANOVA) 3 Kruskal-Wallis %% ME, ML
B2t FALITAR B S8, AL EENFHAGRYERAER. IR EY
HB-EHEREEHE, BT (1) otéh: —FABELNTELAK WE
Fia g AR T A 9 RBHAERHK; (2) ik § &%,
o (3)BUN, F O REAMRBELTERRRFETATHESR. £4EAF 12
AAES B 1T R (#BH) , BTRAFTFRAALATAWER LS A

9
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WA BT W) AR, SEMETRBIRAE £, BB B ik
Fa 0 & F 1) AR AR .

BRA G BLFTOMERE, KRS ol ER K
KBk, EF 0 REAL, HAHLSORERE AL @R AL EE
AR (MCHC) , BA ¥ amithiskd (MCH) KA Thm Pt
FAAkAR (MCV) 3hm, MCHC FRZTUARAH., RAEALEFRTHR
ShmbibE, RAARGFLELFEFRIEKRATEA BT HLT R
ke E R, BA, ZH RIS KK T RAKERMG T i
HENOHE., THEARSTLSRA L INHER.

REMETEERRR, Fiek 12 RBEAFHE TR AN
VRN f 2 Y IR E S T e 3 EAUE ML
MR R A M (AR 279 3 REM 348)  XTHRARTHNER, I TER
RHGMETEREM, PR RORRTREL THAFRGE
. Bk, BRKEA DR HMAL FrEEFEREMGE 0
AKFERCHEFRBAL, BRRFARLZ AL IKFEEE
A .

A RESsTamie (VBC) HEFHA. RIFAHZER
A EhemihiaR it SR, BHAFREENEEA
AREAOAHAE, ARABRAFTAR MO ZAEAMPOT S LH RAH
BT REBPESEFHEFEELTHEAEFRR, (X4
STRARBE Bh WBC HER X T EAMN KGR, ) o aoi g
e MR R AMED, BREAETHEABDI AW AFTRIFEERHE
it A, R®, BMEMEA WBC &ML E L mpit i, &M
AP bitmie it HEARAETIASFA LR, AN, RAEGIHR
C@mit., BRAFSEABATHRE @RI RFTILH LS. REH
Ea Tt FHEBEEERE, BA WBC HHaAFRY, 4
YR RAER BREASTHC @ MM, FRmioE RAnM, EsHis
A EMLIRY B M, ke HIV fale SHARAHEL. BARRE
EREREFTRIAERAKE R, TUALHRFIFALLZATE
AIDS th B AR, BABAe AR XL Rz EEAALREE
BR o 40 ) 4TS A, ARAT R R ST R B B A RR A Al A LR
AT L2 ARMES HIVIOM® T M8 & AR A RE.

10
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REAFAKARSIN RN OFH AR A ZEETRRA,

st H 0 RFH ek W AREHHRERS, BT BMEAA .
EAEEEVERARSF O R FHE L EAA.

IR EE AST A ALT Hl¥7, BAXMHAGREAARBEER. B4
AT RREE TR, bFBKPAEERTIFRE. ALY
1 RBFERAISLE ALT/SGPT Ri{km, REBAMRAGERELitF
[ EFREF. REASF REARFIRGEREEFTEHAA. BN
| AST PR, B Bl e R ROR S 0 SR OR MOF) A AR 4R AST AR #5945 )
RSN . BB (ALP) LAY ARAESHARRSET
F &, ALP AR — S A X HHFRE. A AR * S aEd
: AA T, REMMEFLLHKEHEAEETEZNGER, b aZak
L MR MTUATALRE T EEMRETARTAYS. AR
- &, RELMGLAKE, EANSHEFREMRXE.

BRERFT R RAEMEE ALP {45 . ALP KREZRAKRFEHFH+
5, FHBREETBK, BB BRALFEK, HAER
KSR ENT

REBR T RAFFRAARFAY BUN A BUN/JLETA 46, ALAT
EERAGTALIH R HRER. T RELIHRELLSFE BN
&, AL BN THRERAAENRLE (ELEPRATRTREALE) ,
KRKFRAEN (BEAFELKF) . A, RERABRATESE O
FAH 1 RAZAELFFRA S, LFPEERRE L5, FAHAL
43w 1] 6] R A LA E 3 Ao,

TR YHRAEHhFARKFAEHEK. £5F 12 KKK
FAkBARF AN F RO REETAG. AR IEF S
i AR E TN B, HHaREHs. BRAFEMEHKGEY
Ak, AMFLEAEET TR TRPB GBI AH T
B, ETHRZBINSGERTFHEA—RAFTLRRLY L.

REHFMEAMEF LG FREEN, ERAAFERHMAOTHR
Kbk R BB, kEBEASMATRER —FH. XERALTEFR
A, 2R a4 E AR FHEITREARNGREFTRE—FT
AR, FERAFAA GBS LR E RN AR M,
AP FERTHMEG ., TAFHRRHEA, BRAFHRAK

11
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Sext dnif Re ) BF A A

MBS RAATTRELELFEFRLERAFHRALREIA
SERB. BRRAANRRT ik AR T SRS B AR AR &
i AT R, %ﬂﬁ@ﬂu%ﬁ%&& AR SRR AK T RS
LB ERA T SR/,

é%%ﬂ*ﬁ,u&%iﬁ%%ﬁ*%mﬁﬁ,ﬂﬁ*%ﬁﬁﬁ
FRARFANAR, S4 RBAATSMAAL B8 o804 % M n
Ak BKFN SERHSKORPR, THINER, WRELFHEE
B CDA+ BRI A KA &, BRASA Sk e mititiegsd A lx
A YT & AIDS A B HA A

% 3.4 2

BRABXETRBEUABRNALT ARPRAL T KB WA KT 1
HMRGWREFHERKTESF &

ERTREXLFTARZN, KEXKBM G 0 EH L F 2 £6
KE, L F4RAH e Matsunoto ¥, Clin. Bndocrinol’. Metab. 56:
720 (1983) (FIASLEMEALE) FTRHAEMFEF. TR EBH 4o
Tenover %, J. Clin. BEndocrinol. Metab.65: 1118 (1987) % 5%

RAGUEAB G fL EMEL MR UERARES (SHBC) (% %
#id Tl a UH = RE MG AE 4 il 4t £ 5 5 247 SHBC A :
AT RE . FldedR IR Tenover %, J. Clin. BEndocrinol. Metab. 65¢ 1

1118 (1987) LM A T 4k SHBC 4540 F WA (AHTHRAER) .
LT A A TLE A St Ab 4 H S 8 Soderguard %, J. Steroid Biochem
16: 801 (1982). ]

BHTELXER LS ng/kg MEGATAR, R PAXNALTADR
MR FAB A T 1. B EF O ERAEAETRAERN T XL
DA FIRRAR EFREEFRARBEFKE.

A AL A e .t - O

Rl e i
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FROM  CHINA PATENT AGT 28275383

ERRMUIFBRBURDREM TN NE

Patents Registry, Intellectual Property Department

The Government of the Hong Xong Special Administrative Region

T0 Q9213122640365

ABERE

intellectual Property Dopartment

In reply please quote this ref.: 05104390.3

Your ref.: HKPO321986~CN-2:60003; WKPOB21016-CN-Z:62146
Tel.: 286] 6634
Eax.: 2848 6315

7 August, 2007

China Fatent Agent QLK.D) Led.
22/F. Great Eagle Centre

28 Harbour Road, Wanchai

Hong Kong -

Request for Change of Name of Applicant / Propristor

I refer to your roquest filed on 30 July, 2007,
change has baen effected:

Application Mo,
051043803

98111244.4

New Name : REPROS THERAPEUTICS INC.

¥ R K RN
el

-~ 8 AUG 2007

RECEIVEI

I am pleased to inform you that the following

1071521
1017603

Tars I5 @ letter yssued by @ueenic Tai For Registrar of Fatents.

(This is & computer—generated copy. No signature is required.)

C.C. Crelated rile GJ)

CHODDBIOT 730418 Pege Y of 1°

s FBREEAKM_E -+ ZRARKN =N
Addresst 24th Filoor, Wu Chyung ifouse, 219 Quemn' s Roud Gawr, Monm Keng.
Wit Howvpags Address! www_ ipd.gov.hh

Corrvipnotoncy saduld i wddoaeisd 1o "ot aprar of
Trecate’ ol poy e individua) ofCicars
HRTENY Rk A

P.d6 a7



1-DEC-2298 21103 FROM  CHINA PATENT AGT 28275389 TO  BB213122640365 P.@7-av

FRRUTREBRA VO ERRN A EHE
Patents Reglstry. Intellectual Property Department ﬂﬂ g m ﬁ

The Government of the Hong Xong Special Administrative Region ob
pthsliintd oy e i Inteliectual Property Department 2 )

in reply please quote this ref.: 05104390.3
Your ref.: HKPD321986~CN-2:60003: HKPIBR21016~CN-2:62146
Tal,: 2061 6934
Fax.: 2838 6315

¥ o AR L7

.
‘ -8 AUG 2007
|_RECEIVED

T August, 2007

China Patent Agent (L X.D Ltd,

22/%, Great Eagle Centre ~
23 Harbour Road, Wanchai
Hiong Kong

Request for Change of Address of Applicant / Proprieter

1 refer to your request filed on 90 July, 2007. | am pleased to inform you that the following
change has been effected:

Application No. ' Publicatiop No.
05104390.8 1071521
88111244.4 1017603

New Address * 2408 TINBERLOCH PLACE
SUITE B~1, THE WOORLANDS
TEXAS 77380
UNITED STATES/UNITED STATES OF AMERICA

RE/ENEERE

This is a4 letter issved by Quacnie Tei for Registrar of Patents,

{This 1% a computer—generated copy. No signature is required.)

C.C. (ralated file ()

CROO0EEQT. TA04D Page } of 1

i WEBBARHKME T EWAERE n _ _ corraspindoscy s b Ariand 10 Vet actmn
Addrogs! 24th Floor. Wu Chung flouss, 213 Quess s Rowd Levt, flong Kong. PO ) By 5 Il Al Lsave

BiHE ilomepage Addrasst www, ipd.gov.rk FTNBREANRER KW Ml

TOTAL .87
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CHING PATENT AGT 28275339

TO Be213122640365

p1) 1071521 B

{t9} Patents Registry
The Hong ¥ong Special Adminiatrative Region CN 12849075 ¢
FirTBE '
ok IFET:

f12) STANDARD PATENT SPECIFICATION

BN

1] Appliention Mo. SUSEEMR 211 fan.Cdr ABIE ABVP
03104390.3

2}  bate of filing MRBW
25.05.,2005

(541 USE OF A CONPOSITION CONPRLSING CIS-CLOYHENE AND TRANS-CLOMIFHENE IX TRE PREPARATION OF A MUO(CAYENT FOR INGRBASING STRUA

LEVELS OF TESTOSTRRONE T4 & X NN R R HAHeAR -

Privrity R

©9.07.260%  US 60/304.313

Date of publication of applicotion BHTHHBEN
2.07,200%

Pubiication of the grant of tho patent HL-FHBMEHTIR
27.07,2007

CN Application No. & Date PRASCRIFITETAR B 1A

CH 028174410 09,07.2002

€% Publication Ro, & Dute SRR (MG RINW R H 3

CN 1851785 01.12,2004

Date of Grant 4n Designasad Pavent Offics d55 WAL R ¥ RH B
13,12, 2008

fxo)

fsa}

fas}

73)  Proprievor BRSPEA

ZONAGEN, INC,

2408 TINBERLOCH PLACE, B4

THE ¥OODLANDS, TEXAS 77380

URITEO STATUS/UNITED STATES OF AMERICA

taventor A3

PODOLSKT , JOSEPR, S.

Agent and / or address for service fCHEAR/EKISMYEL:
Ching Patent Agant (f.K.J Ltd.

22/F, Grast Lagle Centea

frzl

{r4}

23 Harhaur Rosd. Wubchai
Hong Kang

PRWHIAY GRIRRALR
TAMF BN 22 R
RMEFL 220

P, 93/%

&

ot
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FROM  CHINA PATENT aGT 262753a9 T0 - PB213122640365

CERTIFICATE OF GRANT OF PATENT
BRI
Patents Ordinance (Chapter 514)
B GBS E)
STANDARD PATENT ER¥EELE(

I hereby certify that a standard patent with the following particulars has this day
been granted ZENTH ToRENE WA S EHLF:

Name and Address of Proprictor BFUETH A4 RARE R utL:
ZONAGEN, INC. p
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIRECCION DE NUEVAS CREACIONES

Radicacion No. 04-1222
Clasificacion Internacional (IPC): A61K 31/225
Concepto Técnico No. 578

Patente de Invencion i Patente de Modelo de Utilidad [ ]
Via Nacional ]

Via PCT (fase nacional)  [§i§l Cap.1 ] Cap. Il i 5]
No. Sol. Internacional PCT/US02/21524

Fecha de Presentacion Internal. 2002/07/09

Como resultado del examen definitivo, realizado con fundamento en el articulo 48
de la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados
Descripcion: Folios: 29 a 56

Reivindicaciones: Folios 57 a 58 como se radicé inicialmente
Folios 65 a 69 como se modificd posteriormente
Folio 116 modificadas como respuesta al primer
examen de fondo
Folio 138 modificadas como respuesta al segundo
examen de fondo

Rta. del Solicitante: Folios: 109a 113y 130 a 135y 139 a 141

Prioridad: fecha: 9/07/2001, US, 60/304.313

2. Objeto de la invencion

Titulo de la solicitud: Composiciones para’ el tratamiento de deficiencias de
testosterona en varones. Numero de folio: 110

El problema planteado en esta solicitud es la necesidad de compuestos dtiles
para aumentar las concentraciones de testosterona en mamiferos machos.

Para solucionar este problema técnico la solicitud en estudio proporciona
métodos no escrotales para administracién de testosterona en composiciones
tales como una mezcla de los isémeros de clomifeno de 0-29% pl/p (cis-
clomifeno) y de 100-71% p/p (trans-clomifeno) en vez de una mezcia en donde
el “cis” se encuentre entre el 30-50% con el fin de aumentar las
concentraciones de testosterona en mamiferos machos proporcionando

igualmente sus correspondientes métodos.

¢ Clasificacion: AB1K 31/225
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3. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica
es:

Fecha de presentacion de la solicitud prioritaria 9/07/2001

Teniendo en cuenta la fecha indicada se realiz6 la busqueda en el estado de

la técnica de documentos relacionados con la solicitud encontrandose los
siguientes documentos mas relevantes:

Fecha de

o .
N Documento Titulo publicacién®

Veterinary compositions for |

D, US 4,061,733 inducing estrus in animals and 6/12/1977
method
D, EP 0 888 775 Control of selective estrogen 1107/1999

receptor modulators

4. Respuesta a los argumentos del solicitante:

« Dice el solicitante que se han excluido las composiciones que comprenden
una proporcion de clomifeno trans / cis 8:1 y que por lo tanto con estas
modificaciones se debe tener por superada la objecidén por falta de novedad
con respecto a Dy.

Se aclara al solicitante si bien con la excepcidn realizada en cuanto a la proporcién
8:1 ahora la reivindicacién 1 es nueva, no tendra sin embargo, nivel inventivo
puesto que la solicitud, resulta obvia, ya que el experto medio en la materia
enfrentado al problema de necesitar compuestos utiles para aumentar las
concentraciones de testosterona en mamiferos machos y conociendo el estado de
la técnica haria lo que dice en D, Ademas si el experto medio se apoya también
con lo que dice D4, en donde se muestran otras posibilidades de proporciones
adicionales para la mezcla de los isdmeros cis/trans clomifeno, le sugerira al
técnico medio que las proporciones de estos isdbmeros se pueden variar faciimente
sin perder sus efectos farmacolégicos o bien consiguiendo otros efectos técnicos.

¢ Dice el solicitante que D1 no contiene sugerencia alguna que motive al
experto en la técnica a modificar esta proporcion de isdmeros con el objeto
de obtener composiciones Utiles para aumentar los niveles de testosterona y
de hecho una persona versada que le a D1 entenderia que dicha invencion
esta limitada a una proporcion especifica 3:2

Se aclara al solicitante que D1 con la proporcion que ensefia por si solo tal vez no
darfa a entender al experto medio en la materia que podria llegar a realizar
variaciones a las proporciones de los isémeros cis y trans, pero si el experto medio
también tiene acceso también a D2, observa que variar las proporciones es una
posibilidad valida.

» Dice el solicitante que a pesar de que D, revela el uso de composiciones que
contienen citrato de clomifeno (fuera del alcance de las reivindicaciones) y
revela una proporcion trans a cis de. 8:1 (también fuera del alcance de la
presente invencion), D, no proporciona ninguna guia que conduzca a la
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persona versada en la materla a Ias composncuones modificadas que se -
presentan.

Se aclara al solicitante que las reivindicaciones deben ser claras por si mismas y
en el capitulo reivindicatorio modificado se menciona el clomifeno mas no dice que
no sea citrato. Se reivindica el clomifeno con sus isébmeros, sales o solvatos. Por lo
tanto no se puede asegurar que el citrato de clomifeno esta fuera del alcance y
asumir que sea una diferencia mas con respecto a la solicitud. De otro lado, ni la
descripcién ni la figura 3 anexa a la respuesta presentan datos contundentes que
muestren un efecto técnico sorprendente de las proporciones reivindicadas contra
la proporcion 8:1 que presenta la anterioridad, ya que lo que se corroboré con
dichos ensayos fue precisamente que cada isomero “por separado” tuviera
caracteristicas estrogénicas y antiestrogénicas mas no se muestra el ensayo de
las “proporciones mayores de 71/29” - tal como se presenta la reivindicacion
independiente, para mostrar superioridad o un efecto que marque la diferencia.
Adicionalmente la proporcién exceptuada del capitulo reivindicatorio esta
coincidencialmente justo en el medio del rango que se pretende proteger por lo
tanto es un mero solapamiento de una caracteristica técnica que sigue siendo
basicamente la misma. ademas si el experto medio se apoya también con lo que
dice D4, en donde se muestran otras posnbmdades de propormones adicionales
para la mezcla de los isémeros cisftrans clomifeno, le sugerird al técnico medio
que las proporciones de estos isomeros se pueden variar facilmente sin perder sus
efectos farmacologicos 0 bien consiguiendo otros efectos técnicos.

¢ Dice el solicitante que en la pagina 5 en D2 se contempla administrar (1)
citrato de clomifeno (2) una mezcla de clomifeno de trans a cis en relacion
8:1 (3) cis-clomifeno solo, sin embargo la administracion de trans- clomifeno
solo no esta contemplada bajo los ejemplos. Por ello, un técnico en la
materia que lea D2, aprende que el cis-clomifeno solo es Util para tratar las
condiciones enlistadas o que las composiciones Utiles para el tratamiento de
dichas condiciones deben comprender clomifeno trans-cis 8:1. Esta
ensefianza es opuesta a la presente invencion que demuestra que al
incrementar la proporcion de clomifeno trans a cis por encima de las del arte
anterior, se observan beneficios inesperados. Se pide verificar la figura 3 en
donde el resultado es sorprendente en vista de las ensefianzas del arte
anterior en las que cada isomero tiene ambas caracteristicas estrogénicas y
antiestrogénicas y que el efecto farmacéutico del citrato de clomifeno se
atribuyd parcialmente al cis-clomifeno. La figura 3 compara los efectos de
composiciones que comprenden ya sea trans al 100 %, cis al 100% o citrato
de clomifeno y se observa que proporciona resultados inesperados al
demostrar que el cis al 100% disminuye los niveles de testosterona, por otro
lado el isomero trans incrementa los niveles de testosterona a mas del doble
sobre la misma dosis del citrato de clomifeno. Por lo tanto, la invencién si
tiene un efecto mejorado y sorprendente.

Se aclara al solicitante que un experto medio a partir de D2 no solo aprendera que
el cis-clomifeno solo es Util para tratamiento o con la proporcion especifica 8:1 sino
también como ya que como bien lo dice el solicitante en su respuesta folio 131
pagina 2, en dicho documento se sugieren también claramente que las
proporciones pueden variar en los rangos 30-50% (cis) y 50-70% (trans).

De otro lado la figura 3 no ha sido contundente prueba del efecto pretendido por la

solicitud ya que se evaltan los isomeros por separado corroborando que son
activos, pero no se evalian las proporciones especificas reivindicadas.
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Un experto en la materia a partir de D2 no solamente va a entender que el cis-
clomifeno solo es util para tratar las condiciones enlistadas o que Ilas
composiciones Utiles para el tratamiento de dichas condiciones deben comprender
clomifeno trans-cis 8:1, sino que leyendo ademas D1 se va a dar cuenta que
puede realizar variantes a las proporciones mucho mas amplias obteniendo
efectos farmacolégicos.

¢ Dice el solicitante que la patente ha sido concedida en otras jurisdicciones.

Se recuerda al solicitante que la concesién de patentes es territorial y no implica
que por el hecho de haber sido concedida en otro lugar, en Colombia se tenga
obligatoriamente que tomar la misma decision.

5. Analisis de patentabilidad (articulo 14 D486)
Nivel inventivo (articulo18 D486)
La presente Solicitud de Patente reivindica:

Reivindicaciones 1 — 3. composiciéon de cis-clomifeno y trans clomifeno en
proporcion de trans-clomifeno con relacion a cis-clomifeno mayor de 71/29 pero no
8:1:

Dicha composicion esta afectada por los siguientes documentos del Estado de la
Técnica:

D;: que ensefia mezclas de uso veterinario compuestas por cis-clomifeno y
trans-clomifeno en proporciones aproximadamente de 3.2 (60-40%). Estas
composiciones pueden formularse como tabletas, tabletas cubiertas, granulos,
emulsiones, jarabes, soluciones o suspensiones con vehiculos acuosos, no
acuosos, almidon, azlcar, miel, etc. pueden administrarse oralmente o
parenteraimente. (ver folios 97 y 98 columna 2 lineas 5 a 22 y 35 a 38).

D, que ensefa (ver folios 99-100, 117 -121, documento completo) ensefia que
el clomifeno via oral en forma de tabletas, grageas, capsulas, pildoras, etc.,
con sus isdmeros en relacion 8:1 (89-11%) o de 30-50% (cis) y 50-70% (irans)
puede ser usado solo para prevenir la osteoporosis, enfermedades
cardiovasculares, para mantener perfiles lipidicos sanguineos saludables,
prevenir tumores mamarios o para fa amenorrea.

—

, TABLA 1
CARACTERISTICAS REIVINDICADAS D,

Si
Pag 4, pag 121
SIMILAR
Abstract, pag 121
0-29% cis-clomifeno Solo se diferencia en que se exceptua la proporcion 11%
(8:1), la cual esta contenida en el rango intermedio de lo
reivindicado
SIMILAR
Abstract, pag 121
100-71% trans ciomifeno Solo se diferencia en que se exceptua la proporcion 88%
(8:1) la cual esta contenida en el rango intermedioc de lo
reivindicado

composicidon en capsula

La uUnica diferencia con D; es que esta solicitud exceptua de su capitulo
reivindicatorio la relacion de isémeros de clomifeno 8:1 pero esta
diferencia no parece conceder un efecto técnico inesperado.
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No puede determinarse un efecto técnico que logre ia diferencia con la
anterioridad encontrada porque ni la descripcion ni la figura 3 anexa a la
respuesta presentan datos contundentes en tal sentido ya que lo que se
corroboré con dichos ensayos fue precisamente que cada isémero “por
separado” tuviera caracteristicas estrogénicas y antiestrogenicas mas no se
muestra el ensayo de las “proporciones mayores de 71/29” - tal como se
presenta la reivindicacion independiente - en donde precisamente se verifiquen
los efectos de las proporciones reivindicadas de los isomeros mezclados y se
corrobore que la proporcion exceptuada 88/11 no presenta el efecto que
también soluciona el problema técnico. Adicionaimente la proporcion
exceptuada del capitulo reivindicatorio esta coincidencialmente justo en el
medio del rango que se pretende proteger.

El Problema Técnico Objetivo se puede definir en como lograr
composiciones de mezclas de isomeros cis/trans clomifeno alternativas a
las previamente conocidas.

Por tanto, la solicitud, tal como se reivindica, es obvia, porque el experto medio
en la materia enfrentado al problema de necesitar compuestos Utiles para
aumentar las concentraciones de testosterona en mamiferos machos y
conociendo el estado de la técnica haria lo que dice en D, apoyado también
con lo que dice D4, ya que tanto en D4 como en D, se muestran proporciones
diferentes para la mezcla de los isdmeros cis/trans clomifeno, lo cual sugiere al
experto medio en la materia que las proporciones de estos isomeros se pueden
variar para llegar asi a conseguir efectos técnicos diferentes.

En conclusion, no se considera que la presente solicitud merezca
reconocimiento de nivel inventivo.

6. Conclusion:
En consecuencia y por todo lo expuesto anteriormente, se recomienda Negar las

reivindicaciones: 1 a 3 (folio: 138)

Bogota, D.C.,

CONCEPTO TECNICO No. EXAMINADOR TECNICO
578 Cadigo No. 202087
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