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METHODS AND COMPOSITIONS FOR PRODUCING ANTI-ANDROGENIC
EFFECTS

FIELD OF THE INVENTION
This invention belongs to the field of pharmaceutical science. It relates to methods and

compositions of bicalutamide, a non-steroidal anti-androgen compound.

BACKGROUND OF THE INVENTION

Androgens are natural or synthétic compounds, usually steroid hormones, which stimulate and
control the development and maintenance of masculine characteristics by binding to androgen
receptors. Being anabolic steroids, they are known to stimulate growth of certain tissues like the

prostate and other peripheral tissues, including primary or metastatic prostate tumor cells.

Androgens like testosterone and dihydrotestosterone exert their influence on cell functions by

binding to androgen receptors. The high response rate to first line ‘Androgen deprivation
therapy’ and the presence of androgen receptors in both primary and metastatic prostate tumor
cells support the idea that the receptor is an important mediator of prostate cancer development

and growth,

Prostatic carcinomas are androgen dependent; hence various treatment strategies focus on
negating the role of androgens (i.e., testosterone and dihydrotestosterone) in prostate tumor
growth. These treatment strategies include use of luteinizing hormone-releasing hormone
("LHRH") analogués to suppress testicular androgen production (chemical castration) or

orchiectomy (surgical castration) to eliminate androgen production.

In recent years, a class of drugs, known as anti-androgens, has widely been used for the
treatment of prostate cancer. The biologic activity of androgens is mediated through the
formation of a non-covalent androgen receptor-steroid complex. Anti-androgens inhibit
formation of this complex -and, thus, negate the role of endogenous steroids in androgen-

dependent growth of the prostate.

Combinations of the above mentioned strategies have also been studied in a number of cases to
evaluate the relative efficacies and survival benefits. A combination of anti-androgen drugs with
castration (either chemical or surgical), not only prevents the action of testosterone produced by
the testes but also the small, but important amount which is produced by other glands i.e. the

adrenal glands. Such therapy is sometimes called Comblete or Maximal Andfogen Blockade
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(CAB or MAB). In advanced disease a combination of an LHRH analogue (e.g. goserelin,
leuprolide) (generally administered as long acting injectable implants or depots) and a non-
steroidal anti-androgen (e.g. bicalutamide, given as oral tablets) can be used. Clinical trials
identify that men treated with such combination therapy may live longer than those treated with
an LHRH analogue alone. Combination therapy may sometimes also be used prior to surgery or

radiotherapy (neoadjuvant) to reduce the size of the tumour.

Bicalutamide, an acylanilide, is a non-steroidal anti-androgen, is a ‘second generation’ anti-
androgen, which has more advantageous properties than the other known anti-androgens, like
Flutamide or Nilutamide. (For example, refer to Schellhammer PF et al., Urology, 50: 330-6,
(1997); and to McLeod DG, Oncologist, 2:18-27, (1997).) The commercially available product
by AstraZeneca is CASODEX(™) and its chemical formula is 4-cyano-3-trifluoromethyl-N-(3-

‘p-fluorophenylsulphony |- 2- hydroxy-2-methylpropionyl) aniline. The compound has been

disclosed in patents like United States patent No. 4636505 and European Patent No. 100172, Its
anti-androgenic activity resides almost exclusively in (R) — bicalutamide, with little, if any,
activity in (S) - bicalutamide. It is used at a dosage of 50mg once daily in combination with a
luteinising hormone-releasing hormone analogue ‘or surgical castration for the treatment of
advanced prostate cancer. It is also given at a dosaée of 150 mg once daily as monotherapy for
the treatment of early (localized or locally advancéd) non-metastatic prostate cancer. It has a
long half life of approximately 5.8 days and time to peak plasma concentration of about 31

hours.

Reports on  bicalutamide detail that after daily administration of bicalutamide to patients the
relationship between steady state concentration (Css) and dose is linear only between 10 and
50mg/day, it shows departure from linearity at doses between 100 and 200 mg per day and
increased departure from linearity at 300mg/day. Above 300 mg, especially when studied at 450
and 600mg dose, no further increase in Css is observed. This non-linearity and plateau in Css at
higher dose has been attributed to decreased drug absorption and saturable transport across GI
tract. Refer to Tyrell CJ et al., Eur Urol 33:39-53, (1998).

Prostate cancer most often advances very slowly and many patients often have no symptoms,
particularly in the early stages. Most men with prostate cancer will live with their disease for
many years. Hence it is important to consider their choice when faced with the androgen
deprivation therapies mentioned above. For example, refer to Nyman, et al., BJU International,

96: 1014 - 1018, (2005), where a Swedish study in 150 patients was conducted to investigate

2
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their choice amongst the three androgen deprivation therapies: bicalutamide, GnRH analogue
and orchiectomy. Most men preferred oral tablets of anti-androgen bicalutamide, but they also
indicated dissatisfaction; one of the main reasons for which was the need to take the drug daily.
Bicalutamide is often used for months to years together. Hence, in such situations, it becomes
difficult to take medications daily and there is need for a therapy which reduces the dosing

frequency, thereby increasing patient comfort and compliance.

United States Application No. 2004067257 discloses solid dispersions of bicalutamide with
enteric polymers having a pKa of 3 to 6 for increasing the bioavailability of the drug, for
reducing inter-patient variability in plasma concentrations of bicalutamide; or for treating and/or
reducing the risk of prostate cancer in a patient. The patient has to take the pharmaceutical dose

daily.

International Publication W02006069098 discloses nanoparticulate bicalutamide formulations,
having bicalutamide particles with an effective average particle size of less than about 2000 nm
and containing surface stabilizers, which target an increase in the bicavailability of the drug.
The publication teaches compositions that can be formulated for parenteral injection (e. g.,
intravenous, intramuscular, or subcutaneous), oral administration in solid, liquid, or aerosol
form, vaginal, nasal, recta-l, ocular, local (powders, ointments or drops), buccal, intracisternal,
intraperitoneal, or topical administration, and the like. The invention relates to increasing the

solubility and biocavailability of bicalutamide.

International Publication WO02006076533 discloses controlled release _compositions of
acylanilide particles, particularly bicalutamide, for use in combination therapy and which are
purported to deliver the active ingredient in a pulsed or bi-modal manner on oral administration.
The compositions are multipéniculate where the subsequent pulses are obtained by coating the
population of particles. No details of formulation or any examples are given. The compositions

are meant for once daily administration.

International Publication WO2006090129 relates to a method for treating metastatic prostate
cancer by administering bicalutamide formulations which deliver mean steady state plasma
levels of R-bicalutamide of at least 40 ug/ml. Examples given in the application are mostly

related to solid dispersions and R-bicalutamide formulations, meant to be given daily.
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Some attempts have been made earlier to improve the absorption and bioavailability of
bicalutamide at higher doses but still there is a need to develop and provide a composition of
bicalutamide that can overcome the saturable absorption and provide a linear relationship

between steady state concentration and dosage over a wide dose range of from about 50 to about

600mg.

It is also desirable to have a method for producing an anti-androgenic effect in a mammal by
providing bicalutamide with a reduced dosing frequency and maintaining its therapeutically
effective levels for a prolonged period of time. For such a method, although the dose

administered during a dosing interval may be same or lesser as compared to the total dose given

during the interval by conventional once-daily therapy, the method utilizes a higher one-time

dose as compared to a conventional once-daily dose. This dose may be 150mg or higher i.e.

" higher than the once-daily unit dose. However, as is known, for high doses, bicalutamide

exhibits non-linear kinetics, possibly due to its saturable absorption. (Also, refer to Kolvenbag et
al., Prostate, 34:61-72, (1998). Hence, inclusion of such doses may result in incomplete
absorption, leading to sub-optimal drug levels in the plasma. Furthermore, at higher doses, high

inter-patient variability in the pharmacokinetics of bicalutamide has been reported.

Therefore, there is a need in the art for a method for producing an anti-androgenic effect in-a

mammal in need thereof which solves the above and other problems.

BRIEF DESCRIPTION OF THE INVENTION
The inventors have now found that contrary to the expected saturation in bicalutamide
absorption, it is possible to administer bicalutamide at higher doses such that therapeutically

effective plasma levels of the drug are maintained in the body for a prolonged period of time.

The method and composition of the present invention provide for maintenance of therapeutically
effective plasma level of bicalutamide for a prolonged period of time, and hence allow for a

reduced dosing frequency.

An aspect of the present invention relates to a method for producing an anti-androgenic effect in
a mammal in need thereof by oral administration of a pharmaceutically effective amount of
bicalutamide with a reduced dosing frequency, such as thrice-a-week dosing, twice-a-week

dosing and once-a-week dosing.

\
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Another aspect of the present invention relates to a method for producing an anti-androgenic
effect in 2 mammal by orally administering to the mammal a modified release pharmaceutical

composition of bicalutamide in a once-a-week dosing schedule.

The present invention provides a once-a-week composition containing bicalutamide for

producing an anti androgenic effect in a mammal.

An aspect of the present invention also relates to a pharmaceutically effective amount of
bicalutamide which ranges from about 50mg to about 1000mg and which will be effective for

the method of the invention.

Another aspect of the present invention relates to a modified release pharmaceutical composition

~ of bicalutamide which exhibits higher bioavailability and improved pharmacokinetic profile of

bicalutamide. The composition is an oral pulsed release composition wherein part of the dose of
bicalutamide is released substantially immediately upon administration and the remaining part of
the dose is released after a pre-determined time interval. The immediate release portion is
formulated in the form of at least one uncoated or film coated tablet and the delayed release

portion is formulated in the form of at least one tablet coated with delayed release polymers.

DESCRIPTION OF THE DRAWINGS
FIG 1 shows the predicted plasma concentration time profiles of the Test and Reference
bicalutamide compositions at steady state levels, in comparison with the predicted reference of

50mg bicalutamide administered daily.

FIG 2 shows the dissolution profile of an illustrative composition of bicalutamide (“Test”) from

Example 3.

DESCRIPTION OF THE INVENTION

The present invention relates to a method, preferably an oral method, for producing an anti-
androgenic effect in a mammal in need thereof.

The method is provided by orally administering to a mammal, a modified release pharmaceutical
composition of bicalutamide, which is administered in a thrice-a-week, twice-a-week or once-a-

week dosing schedule,
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Preferably, the modified release pharmaceutical composition of bicalutamide is administered in

a once-a-week dosing schedule,

The method of the invention provides for prolonged maintenance of therapeutically effective
plasma levels of bicalutamide in the body. The dosing frequency is reduced by providing a
modified release pharmaceutical composition that reduces bicalutamide losses due to saturation
of absorption mechanisms. Moreover, the method of the present invention provides for
improved patient compliance since the inconvenience of daily dosing is avoided. The method

may also provide for reduced inter-patient variability.

The term ‘bicalutamide’ as used herein contemplates all forms of bicalutamide, such as the free

base, any pharmaceutically acceptable salts, esters, solvates thereof as well as the racemate, the

" individual isomers R-bicalutamide and S-bicalutamide and their pharmaceutically acceptable

salts, esters and solvates. Accordingly, bicalutamide is used in the pharmaceutical composition
of the present invention in the range of amounts equivalent to about 50mg to about 1000mg of

bicalutamide.

‘Thrice-a-week’ dosing schedule as used herein, means that a dose of bicalutamide is
administered three times in a week i.e. three times during a seven day period, preferably on the

same three days of each weekly period.

‘Twice-a-week’ dosing schedule as used herein, means that a dose of bicalutamide is
administered two times in a week i.e. two times during a seven day period, preferably on the

same two days of each weekly period.

The term ‘once-a-week’ dosing schedule as used herein means that a dose of bicalutamide is
administered once in a week i.e. one time during a seven day period, preferably on the same day

of each week.

The term ‘pharmaceutically effective amount’ of bicalutamide as used herein indicates an
amount of bicalutamide necessary to be administered to a mammal to achieve a desired
therapeutic result, especially an anti-androgenic effect. The dose utilized for the above purpose

will generally be from about 50mg to about 1000mg.
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‘Reduced dosing frequency’ as used herein means that the frequency of administration of
bicalutamide to a mammal is less than once in a day. Thus, for example, the frequency may be

thrice in a week, twice in a week or once in a week.

The method of the present invention is generally applicable to a mammal in need of anti-
androgen therapy. Preferably the mammal is a human patient, more preferably male, and
particularly a male who has been identified as suffering from proliferative disorders. such as

prostate cancer, benign prostate hyperplasia or possibly any other genito-urinary cancers.

An aspect of the method of the present invention contemplates administering the bicalutamide
composition of the present invention alone as well as in combination with other pharmaceutical

agents such as anti-estrogens, for example tamoxifen; aromatase inhibitors, for cxample

' anastrazole; LH-RH analogues, for example goserelin; cytotoxic agents, such as

cyclophosphamide; and any other suitable agents. The composition may also be administered as

an adjunct with orchiectomy.

Another aspect of the method of the present invention contemplates administration of one or
more loading doses of bicalutamide, followed by administration of the composition of the
invention as a maintenance therapy. This will allow for rapid attainment of steady state levels

followed by their maintenance over the period of therapy.

The composition of the invention is administered as a unit dosage and the unit dose may range
from about 50mg to about 1000mg of bicalutamide. Preferabfy it varies from about 150mg to
about 600mg and more preferably from about 150mg to about 400mg of bicalutamide

administered in a thrice-a-week, twice-a-week or once-a-week dosing schedule.

The modified release pharmaceutical composition of the present invention comprises of
bicalutamide and suitable excipients. The composition may demonstrate any type of modified
release profile which would allow for a reduced dosing frequency. Thus the modified release
profile according to the invention may be a controlled release, sustained release, extended
release, delayed release, pulsed release, dual relea}se, timed release, site-specific release and

others, including any combinations thereof.

In one embodiment of the invention, the composition is in the form of anoral delayed release

product, wherein upon administration, the entire dose of bicalutamide is released after a pre-

7
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determined time interval, in the later part of the gastro-intestinal tract. The release may be either

‘all-at-once’ or in a sustained manner.

In an embodiment of the invention, the composition is in the form of an oral pulsed release
product, wherein part of the dose of bicalutamide is released substantially immediately upon
administration and the remaining part of the dose is released after a pre-determined time

interval.

In another embodiment of the invention, the composition is in the form of an oral pulsed release
product, wherein part of the dose of bicalutamide is released substantially immediately upon
administration and the remaining dose is released in a sustained manner after a pre-determined

time interval,

The composition of the above embodiments may include various pharmaceutically acceptable
excipients, for example, diluents such as microcrystalline cellulose, lactose, sucrose, calcium
phosphates; disintegrants such as.starch, cellulose derivatives, gums, crosslinked polymers and
the like; binders such as starch, gelatin, sugars, cellulose derivatives, polyvinyl pyrrolidone’ and
the like; lubricants such as talc, magnesium stearate, colloidal silicon dioxide, polyethylene

glycol and mixtures thereof,

The composition can be formulated in the form of granules, tablets, layered tablets, mini-tablets
and pellets or as capsules filled with powder, pellets, mini-tablets and/or tablets. The pracesses
for the preparation of these compositions are well known to a person skilled in the art, and are

included herein by reference.

In an embodiment, bicalutamide and suitable excipients are formulated together in the form of
granules, The granules are compressed to form mini-tablets of bicalutamide. They may
optionally be film-coated. These mini-tablets release bicalutamide substantially immediately on
administration of the composition. The mini-tablets are then coated with suitable ;Solymers
which modify the release rate and time of bicalutamide. These polymers generally bélong to
categories such as celluloses, vinyl pyrrolidone polymers, alkylene oxide homopolymers,
superdisintegrant polymers, 'acr_ylic acid polymers and gums of plant, animal, mineral or

synthetic origin.
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Preferably, the polymers delay the release of bicalutamide until a predetermined time interval.
Preferred for the purpose are enteric polymers such as esters of cellulose and its derivatives,
vinyl polymers and copolymers, pH-sensitive methacrylic acid copolymers, shellac etc. A few
examples which can be used in the compositions of the invention are cellulose acetate phthalate,
cellulose acetate succinate, methylcellulose phthalate, ethythydroxycellulose phthalate,
polyvinylacetatephthalate, polyvinylbutyrate acetate, vinyl acetate-maleic anhydride copolymer,
styrene-maleic  mono-ester copolymer, methy} acrylate-methacrylic acid copolymer,

methacrylate-methacrylic acid-octy! acrylate copolymer, etc.

In an embodiment, a hard gelatin capsule is filled with the coated mini-tablets, corresponding to
the total dose of bicalutamide to be administered, to form the delayed release composition of the

invention.

In a preferred embodiment, a hard gelatin capsule is filled with a combination of uncoated (or
film coated)and coated mini-tablets. The number of uncoated and coated mini-tablets filled
depends upon the amount of bicalutamide to be released immediately and after a predetermined
period of time on administration. About 80mg to about 600mg of bicalutamide is included in the
uncoated mini-tablets for immediate release and about 60mg to about 400mg of bicalutamide is

included in the coated mini-tablets for delayed release.

In an alternative embodiment, the composition is formulated in the form of a single tablet,
consisting of a core containing bicalutamide and coated with one or more polymers which

modify the release rate of the drug.

In another alternative embodiment, the composition can be formulated as a matrix composition,
wherein bicalutamide and the suitable polymer are mixed together to form a matrix which

modifies the release of bicalutamide.

In still another embodiment, the composition is given as part of a kit comprising agents for
combination therapy. Other agents which can be included as part of the kit are anti-estrogens, for
example tamoxifen; aromatase inhibitors, for example anastrazole; LH-RH analogues, for
example goserelin; cytotoxic agents, such as cyclophosphamlde, and any other suitable agents.
In another aspect, the composition of the kit is administered daily, till a maximum of 4 weeks or
till a steady state is achieved, as a loading dose, followed by weekly administration of the same
composition as a maintenance dose,
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The second aspect of the invention relates to a modified release pharmaceutical composition of
bicalutamide. It has surprisingly been found that when the composition is formulated as a
combination of immediate release and delayed release components in a specific manner, there is
a substantial increase in the plasma levels of bicalutamide. It has also been surprisingly found
that the area under the curve and the trough plasma levels for bicalutamide administered using
the above composition were higher when compared with similar dose being given in

conventional bicalutamide composition.

The composition is a solid_oral composition, wherein the immediate release component is
formulated as an uncoated tablet or film coated tablet which disperses to release bicalutamide
substantially immediately upon oral administration. The delayed release component is
formulated by coating the uncoated tablet with polymers which delay the release of bicalutamide
for a predetermined time interval. The polymers are preferably enteric polymers selected from
the group of esters of cellulose and its derivatives, vinyl polymers and copolymers and pH-
sensitive methacrylic acid copolymers. Uncoated -‘or film coated tablets and delayed release

coated tablets are combined to form the modified release composition of the invention. .

This composition can be used to obtain higher efficacy and better treatment of advanced, locally
advanced, non-metastatic as well as metastatic prostate cancers. Dose and dosing regimen can be
suitably selected depending upon the needs and disease state of the patients and depending upon

whether it is given as part of combination therapy or as monotherapy.

An embodiment of this composition which demonstrates improved bioavailability when
compared to conventional bicalutamide composition is a modified release pharmaceutical
composition of bicalutamide wherein the composition is an oral pulsed release composition
formulated as combination of immediate release and delayed release component comprising
bicalutamide in an amount from about 20% to about 80% of the total dose in the immediate
release component and in an amount from about 80% to about 20% of the total dose in the

delayed release component.

In a specific embodiment, the modified release pharmaceutical composition when subjected to
dissolution testing in USP apparatus Type I using pH change method with simulated gastric
fluid of pH 1.2, buffer of pH 4.5 and simulated intestinal fluid of pH 6.8, it releases bicalutamide

according to the following dissolution profile: between 20% and 65% of bicalutamide is released

10
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in simulated gastric fluid; betweén 40% and 75% is released in buffer of pH 4.5; and not less
than 60% is released in simulated intestinal fluid. The dissolution media cdmprises of 1%
sodium lauryl sulphate and the composition may be tested in simulated gastric fluid for about 2
hours, in buffer of pH 4.5 for about 2 hours and in simulated intestinal fluid for the remaining

period of time.

Clinical study:
A study in a small group of volunteers was designed to evaluate the pharmacokinetics of a single
dose administration of composition of the invention and compare it with the pharmacokinetics of

a similar dose of Casodex® over a period of one week.

Study design: Open-label, randomized, fasted, single dose pharmacokinetic study using parallel

" study design. 12 healthy human volunteers were used (6 volunteers for each group). Test

composition comprised 250 mg bicalutamide and was formulated to release part of the dose
immediately upon administration and part of the dose after a predetermined time interval.
Reference composition was five 50 mg Casodex® tablets administered together. Blood sampling
was done pre—dose and after pre-determined time intervals over one week. Pharmacokinetic

parameters assessed were Cmax, Tmax, AUCt and AUCinf.

Results:

The pharmacokinetic data derived from the trial was as given in Table 1 below:

Table 1:
N

Product Ob Parameter N Mean
S

Cmax (ng/ml) 6 1177443

R 6 | AUCt (ng.hr/ml) 6 |201978.96

AUCinf (ng.hr/mi) 6 |325810.62

Cmax (ng/ml) 6 |1928.17

T 6 |[AUCt (ng.hr/ml) 6 1231661.88

| AUCinf (ng.hr/ml) 6 | 489684.23

As seen from the table the AUCInf for the test product is about 1.5 times more than the AUCinf
for the reference product indicating an improved absorption and bioavailability obtained from
the composition of present invention. The increased absorption will be useful in faster buildup of

steady state levels, in addition to reduced dosing/dosing frequency.

11
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To predict and compare the kinetics of the Test and Reference compositions at steady state, the
data from the trial was fed into the software Winnonlin®. The predicted plasma concentration
time profiles of the Test and Reference compositions at steady state levels are shown in Figure
1.

As can be seen from the figure, the method and the composition of the invention will result in an
improved plasma profile of bicalutamide as compared to the Reference product. Also, the
plasma level maintained by once-a-week administration over one week may be comparable or

higher than the predicted plasma level of daily administration of 50 mg reference.

" Steady state pharmacokinetic parameters were predicted for the Test and Reference prbducts at

gs™ day of dosing. The data is presented in the following Table 2.

Table 2:

Least-Squares Means 90% Confidence

Interval

Parameter | Test Reference | Ratio Léwer Upper
j;_g;ir(/)gl-) 437704 320207 | 1367 |0.921 1.813
fn_”g‘z‘u 3417|2625 1302|0972 1.631
i;i;u 1805 1148 1572 | 0.907 2.236
1;1'23;‘) 328  |277 | Liss |- -
ey |81 105 1251 |- . .
b lers {sir Joss |- .

As seen in the table 2 above for all the predicted steady state pharmacokinetic parameters, the
test product has a higher value than the reference product, and the test product has less
fluctuation compared to the reference product, indicating better absorption and bioavailability

and an extended half life for the test product as well as a potential for reduced variability.

12
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Various modifications of the method of the invention may be made without departing from the
spirit or scope of the invention, The following non-limiting examples illustrate an embodiment

. of the invention and should not be construed to limit the scope of the invention.

Example 1
Table 3: Formula (Core Tablet):

& Sr. Ingredient Qty
. No. _(mg/tab)
] |Bicalutamide 250.00
2 |Lactose monohydrate 188.00
3 |Sodium starch glycolate 35.00
4 [Polyvinyl pyrrolidone 7.50
5 |Purified water q.s.
6 |Sodium starch glycolate 17.50
7 Magnesium stearate 2.00
10
Table 4: Formula (Sub-Coat Composition):
Sr. Ingredients Qty
No. : (gms/Kg)
1 [Hydroxypropyl methylcellulose 50.00
2 |Polyethylene Glycol (PEG 6000) 7.50
3 [Methanol 628.30
“ 4  |Dichloromethane 314.20
15 Table S: Formula (Enteric Coat Composition):
Sr. Ingredients Qty
No, (gms/Kg)
1 Methacrylic acid co-polymer 53.85
(Methacrylic Acid - Methyl
Methacrylate Copolymer (1:2))
2 Methacrylic acid co-polymer 23.07
(Methacrylic Acid - Methyl
Methacrylate Copolymer (1:1)) .
3 [Triethyl citrate 15.38
4  |Acetone 276.92
5 [isopropy! alcohol 553.07
6 [Purified water 39.23
7 |[Tale 38.46

11
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Bicalutamide, Sodium starch glycolate (intra-granular portion) and lactose monohydrate were
sifted and blended in the amounts mentioned in the Table 2 above. Polyviny! pyrrolidone

dissolved in sufficient quantity of purified water was used to granulate the dry powder blend.

The blend was dried and sieved to obtain dry granules. The granules were then blended with the
remaining amount of sodium starch glycolate and magnesium stearate. The lubricated blend was

compressed into tablets using round punches.

The sub-coating solution was prepared by dissolving PEG 6000 and Hydroxypropyl Methy!
Cellulose in the mixture of methanol and dichloromethane. The tablets were coated using the

above solution, till a tablet weight gain of about 2-3 % w/w was achieved.

The enteric coating dispersion was prepared by mixing acetone, isopropanol and purified water.
and dispersing the methacryclic acid co-polymers, talc and triethyl citrate in them. The sub-
coated tablets were coated with the above solution till a weight gain of 10-11% w/w was

achieved.

Example 2

Table 6: Formula (Core Tablet):

Sr. Ingredient Qty
No. (mg/tab)
1 Bicalutamide 50.00
2 __|Lactose monohydrate 37.60
3__{Sodium starch glycolate 7.00
4 _|Polyvinyl pyrrolidone 1.50
5 [Purified water q.s.
6 _[Sodium starch giycolate 3.50
7__{Magnesium stearate 0.40

Table 7: Formula (Sub-Coat Composition):

Sr. Ingredients Qty

No. (gms/K.
1 __Hydroxypropyl methylcellulose 50.00
2__|Polyethylene Glycol (PEG 6000) 7.50
3 |Methanol 628.30
4 |Dichloromethane 314.20

2]
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Table 8: Formula (Enteric Coat Composition):

Sr. Ingredients Qty
No. (gms/Kg) |
1 Methacrylic acid co-polymer 53.85

(Methacrylic Acid - Methy!l
Methacrylate Copolymer (1:2))
2 Methacrylic acid co-polymer 23.07
(Methacrylic Acid - Methy]
Methacrylate Copolymer (1:1))

3 [Triethyl citrate 15.38
s ' 4 |Acetone 276.92
5 __|Isopropy} alcohol 553.07
6 [Purified water 39.23
7 [Talc 38.46

5 The process followed was the same as in Example 1. The tablets corresponding to a total dose of

250 mg bicalutamide (i.e. five coated tablets) were filled into empty hard gelatin capsule.

Example 3
10
- Table 9: Formula (Core Tablet):
Sr Ingredient Qty
No (mg/tab)
1 _Bicalutamide (Micronized) 50.00
\‘ 2 |Lactose monohydrate 61.00
' 3 ISodium starch glycolate 11.20
4 |Polyvinyl pyrrolidone 2.40
5 |Purified water q.s.
6 [Sodium starch glycolate 4.60
. 7 Magnesium stearate 0.60

Table 10 : Formula (Sub-Coat Composition);

Sr. Ingredients Qty
No, (gms/Kg)
1 |Opadry (Hypromellose coating powder) 100
2 |Purified water g.s. 900

15
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Table 11 : Formula (Enteric Coat Composition):

Sr, Ingredients Qty
No. (gms/Kg)
I [Methacrylic acid co-polymer 53.850
(Methacrylic Acid - Methyl Methacrylate

Copolymer (1:2))

2 Methacrylic acid co-polymer 23.078
(Methacrylic Acid - Methyl Methacrylate
Copolymer (1:1))

3 [Triethyl citrate 15.386

4 |Acetone 276.920

5 |Isopropyl alcohol 553.077

6 |Purified water 39.230

7 [Tale 38.460

PCT/IN2007/000274

The process followed was the same as in Example 1. Three uncoated tablets, corresponding to a

* total dose of 150mg and two coated tablets, corresponding to a total dose of 100mg were filled

into a hard gelatin capsule. The composition was subjected to a dissolution study using pH
change method using buffers of pH 1.2, 4.5, and 6.8 with 1% Sodium Lauryl Sulphate (SLS).

The study was carried out in USP apparatus Type 1. The dissolution profile obtained is indicated

in Figure 2.
Example 4
Table 12: Formula (Core Tablet):
Sr. Ingredient Qty
No. (mg/tab) |
1 |Bicalutamide 350.00
2 |Lactose monohydrate 199.60
3 {Polyvinyl pyrrolidone 18.00
4 [Sodium starch glycolate 30.00
5 Magnesium stearate 2.40
Table 13: Formula (Sub-Coat Composition):
Sr. Ingredients Qty
No. _(gms/Kg) |
1 _[Hydroxypropyl methylcellulose - 50.00
2 [Polyethylene Glycol 7.50
3 |Methanol - 628.30
4 |Dichloromethane 314.20

1A
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Table 14: Formula (Enteric Coat Composition):

Sr. * Ingredients Qty
No. (gms/Kg) |
I [Methacrylic acid co-polymer 80.00
(Methacrylic Acid - Methy]
Methacrylate Copolymer (1:2))
2 Methacrylic acid co-polymer 6.4
(Methacrylic Acid - Methy]
Methacrylate Copolymer (1:1))
3 [Triethyl citrate 16.80
4 |Acetone 297.90
5 |lsopropyl alcohol 515.60
6  [Purified water 42.40
7 |Talc 43.20
The process of manufacturing was similar to that in Example 1.
Example 5
Table 15: Formula (Core Tablet):
Sr. Ingredient Qty
No. (mmg/tab)
1  [Bicalutamide 70.00
2 |Lactose monohydrate 39.92
3 [Polyvinyl pyrrolidone -3.60
4 Sodium starch glycolate 6.00
S {Magnesium stearate 0.48
Table 16: Formula (Sub-Coat Composition):
Sr. Ingredients Qty
No. (gms/Kg) |
1 _ [Hydroxypropy! methylcellulose 50.00
2 __|Polyethylene Glycol 7.50
3 Methanol 628.30
4 |Dichloromethane 314.20
Table 17: Formula (Enteric Coat Composition):
Sr, Ingredients Qty
No. (gms/Kg)
I Methacrylic acid co-polymer 80.00
(Methacrylic Acid - Methyl
Methacrylate Copolymer (1:2))
2 Methacrylic acid co-polymer 6.4
(Methacrylic Acid - Methyl
Methacrylate Copotymer (1:1))
3 |Triethyl citrate 16.80
4 |Acetone 297.90
5 |Isopropyl alcohol 315.60
6 |Purified water 42.40
7 [Talc

17

43.20
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The formula and process was similar to that in Example 1. The tablets corresponding to a total

dose of 350 mg bicalutamide (i.e. five coated tablets) were filled into empty hard gelatin capsule

shells.
Example 6
Table 18: Formula (Core Tablet):
Sr. Ingredient Qty
No. (mg/tab)
1 Bicalutamide '50.00
2 Microcrystalline cellulose 36.10
3 Hydroxypropyl methylcellulose 60.00
4 _|Sodium starch glycolate 3.50
5 |Magnesium stearate 0.40

Table 19: Formula (Sub-Coat Composition):

Sr. Ingredients . Qty
No. (gms/K
1 Hydroxypropy! methylcellulose 50.00
2 [Polyethylene Glycol 7.50
3 [Methanol 628.30
4 Dichloromethane 314.20
Table 20: Formula (Enteric Coat Composition):
Sr. Ingredients Qty
No. (gms/Keg) |
1 Methacrylic acid co-polymer 80.00

(Methacrylic Acid - Methyl
Methacrylate Copolymer (1:2))
2 [Methacrylic acid co-polymer 6.4
(Methacrylic Acid - Methy!
Methacrylate Copolymer (1:1))

3 [Triethy] citrate ' 16.80
4 ]Acetone 297.90
5 |isopropyl alcohol 515.60
6 _ |Purified water 42.40
7 [Talc 43.20

Bicalutamide, microcrystalline ceflulose, and Hydroxypropyl methylcellulose were sified and
blended in the amounts mentioned in the Table 18 above. The mixture was further blended with
sodium starch glycolate and lubricated with magnesium stearate. The lubricated blend was
compressed into tablets on a rotary tablet compression machine. The tablets were sub coated and

then enteric coated according to the manufacturing procedure mentioned in Example 1. The

18
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tablets corresponding to a total dose of 250 mg bicalutamide (i.e. five coated tablets) were filled

into empty hard gelatin capsule shells.

Example 7
Table 21: Formula (Jmmediate release Tablet):
Sr. Ingredient Qty
No. (mg/tab)
1 [Bicalutamide 100.00
2 |Lactose monohydrate 75.20
3 [Sodium starch glycolate 14.00
4 [Polyvinyl pyrrolidone 3.00
5 [Purified water q.S.
6 |Sodium starch glycolate 7.00
7 |Magnesium stearate 0.80

Table 22: Formula (Sustained release Tablet):

Sr. Ingredient Qty
No. ' (mg/tab)
| [Bicalutamide 250.00
2 Microcrystalline cellulose 180.50
3 Hydroxypropy! methylcellulose 300.00
4  |Sodium starch glycolate 17.50
5 |Magnesium stearate - 2.00

Immediate release Tablet: Bicalutamide, Sodium starch glycolate (intra-granular portion) and
lactose monohydrate were sifted and blended in the amounts mentioned in the Table 20 above.
Polyvinyl pyrrolidone dissolved in sufficient quantity of purified water was used to granulate the
dry powder blend. The blend was dried and sieved to obtain dry granules. The granules were
then blended with the remaining amount of sodium starch glycolate and magnesium stearate.

The lubricated blend was compressed into tablets using 6 mm round punches.

Sustained release Tablet: Bicalutamide, microcrystalline cellulose, and Hydroxypropyl
methylcellulose were sifted and blended in the amounts mentioned in the Table 22 above. The
mixture was further blended with sodium starch glycolate and lubricated with magnesium
stearate. The lubricated blend was compressed into tablets on a rotary tablet compression
machine. The tablets were sub coated and then enteric coated according to the manufacturing

procedure mentioned in Example 1. Both the tablets of the example were filled into an empty

hard gelatin capsule shell.

19
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Claims:
1. A method for producing an anti-androgenic effect in a mammal in need thereof
comprising orally administering to the mammal a pharmaceutically effective amount of
bicalutamide in a dosing schedule selected from the group of thrice-a-week dosing,

5 twice-a-week dosing and once-a-week dosing .

2. The method of Claim 1, comprising orally administering to the mammal a

‘ pharmaceutically effective amount of bicalutamide in a once-a-week dosing schedule.

10 3. The method of Claim 1, wherein the pharmaceutically effective amount of bicalutamide

ranges from about 150mg to about 1000mg.

4. A method for producing an anti-androgenic effect in a mammal in need thereof
comprising orally administering to the mammal a modified release pharmaceutical

15 composition of bicalutamide in a once-a-week dosing schedule.

5. The method of Claim 4, wherein the modified release pharmaceutical composition of

bicalutamide is administered as a monotherapy.

20 6. The method of Claim 4, wherein the modified release pharmaceutical composition of

bicalutamide is administered as part of a combination therapy.

7. A modified release pharmaceutical composition of bicalutamide for producing an anti-
androgenic effect in a mammal in need thereof, wherein the compaosition is administered

25 " in a once-a-week dosing schedule.

8. The modified release pharmaceutical composition of Claim 7 comprising bicalutamide in

the range of from about 50mg to about 1000mg.

30 9. The modified release pharmaceutical composition of Claim 8 comprising bicalutamide in

the range of from about 150mg to about 600mg.

10. The modified release pharmaceutical composition of Claim 7 formulated in the form of
granules, tablets, layered tablets, mini-tablets, pellets or capsules.
35

20
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11. The modified release pharmaceutical composition of Claim 7 wherein the modified
release is a controlled release, sustained release, extended release, delayed release,

pulsed release, dual release, timed release or site-specific release.

12. The modified release pharmaceutical composition of Claim 11 wherein the modified

release is delayed release or puised release.
13. The modified release pharmaceutical composition of Claim 7 wherein the composition is
an oral pulsed release composition comprising at least one immediate release tablet and

at least one tablet coated with delayed release polymers.

14. A modified release pharmaceutical composition of bicalutamide administered in a dosing

schedule selected from the group of thrice-a-week dosing, twice-a-week dosing and

once-a-week dosing.

15. A kit comprising a modified release pharmaceutical composition of bicalutamide for oral

administration in a once-a-week dosing schedule.

16. The kit of Claim 15, wherein the modified release pharmaceutical composition is
administered once daily till a maximum of four weeks, as a loading dose, followed by

weekly administration of the same composition as a maintenance dose,

17. The kit of Claim 15, wherein the modified release pharmaceutical composition is
administered once daily as a loading dose till a steady state plasma level of bicalutamide
is achieved, followed by weekly administration of the same composition as a

maintenance dose.

18. A modified release pharmaceutical composition of bicalutamide wherein the composition
is an oral pulsed release composition formulated as combination of immediate release
and delayed release component comprising bicalutamide in an amount from about 20%
to about 80% of the total dose in the immediate release component and in an amount

from about 80% to about 20% of the total dose in the delayed release component.

19. The modified release pharmaceutical composition of claim 18 wherein the oral pulsed

release composition comprises of at least one immediate release tablet and at least one

21



20

25

30

35

WO 2008/068770 PCT/IN2007/000274

20.

21

22.

23.

24.

tablet coated with delayed release polymers, wherein the composition demonstrates

improved bioavailability as compared to a conventional bicalutamide composition.

A modified release pharmaceutical composition of bicalutamide having improved
bioavailability, wherein the composition comprises of one or more excipients, or

mixtures thereof, which extend the half life of bicalutamide.

. The modified release pharmaceutical composition of claim 20, wherein the one or more

excipients include polymers that modify the release rate and time of bicalutamide
selected from the group of celluloses, vinyl pyrrolidone polymers, alkylene oxide
homopolymers, superdisintegrant polymers, acrylic acid polymers and gums of plant,

animal, mineral or synthetic origin.

The modified release pharmaceutical composition of claim 21, wherein the polymers are
enteric polymers such as esters of cellulose and its derivatives, vinyl polymers and

copolymers, pH-sensitive methacrylic acid copolymers, shellac and the like thereof,

A modified release phafmaceutical composition of bicalutamide which releases
bicalutamide according to the following dissolution profile: between 20% and 65% of
bicalutamide is released in simulated gastric.:vﬂuid; between 40% and 75% is released in
buffer of pH 4.5; and not less than 60% is released in simulated intestinal fluid; when
tested in USP apparatus Type I using pH change method with simulated gastric. fluid of
PH 1.2, buffer of pH 4.5 and simulated intestinal fluid of pH 6.8 and wherein the
dissolution media comprise of 1% sodium lauryf sulphate.

A modified release pharmaceutical composition of claim 23, wherein the dissolution

testing is carried out in simulated gastric fluid for about 2 hours, in buffer of pH 4.5 for

about 2 hours and in simulated intestinal fluid of PpH 6.8 for the remaining period.

22
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COMPOSICION FARMACEUTICA QUE CONTIENE BICALUTAMIDA Y UN

METODO PARA SU USO

CAMPO DE LA INVENCION

Esta invencion pertenece al campo de las ciencias
farmacéuticas. Se refiere a métodos y composiciones de bicalutamida, un

compuesto antiandrogénico no esteroideo.
ANTECEDENTES DE LA INVENCION

Los "andrégenos son compuestos naturales o sintéticos,
usualmente hormonas esteroides, que estimulan y controlan el desarrollo y
mantenimiento de las caracteristicas masculinas mediante su unién a los
receptores de androégeno. Al ser esteroides anabdlicos, se sabe que
estimulan el crecimiento de algunos tejidos como los de la préstata y otros
tejidos periféricos, incluyendo células de tumor de préstata primario o
metastasico. Los andrégenos como la testosterona y la dihidrotestosterona
ejercen su influencia sobre las funciones celulares uniéndose a los receptores
de andrégeno. La aita proporcion de respuesta a la “terapia de privacion de
andrégeno” de primera linea, y la presencia de receptores de andrégeno.en
las células de tumor de préstata tanto primario como metastéasico, apoyan la

idea de que el receptor es un mediador importante del desarrollo y crecimiento

109339 j{?
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del cancer de bréstata.

Los cércinomas prostaticos son dependientes de andrégeno; por
lo tanto, varias estrategias de tratamiento se enfocan en abolir la funcién de
los andrégenos (esto es, la testosterona y la dihidrotestosterona) en el
crecimiento del tumor de prostata. Estas estrategias de tratamiento incluyen
el uso de analogos de la hormona liberadora de hormona luteinizante
(“LHRH") para suprimir la produccién testicular de andrégeno (castraciénl
quimica) u orquiectomia (castracion quirurgica) para eliminar la producciéon de
andrégeno.

En afios recientes una clase de farmacos conocida como
antiandrégenos se ha usado para el tratamiento del cancer de préstata. La
actividad biologica de los andrégenos es mediada por la formaciéon de un
complejo no covalente de receptor de andrégeno-esteroide. Los
antiandrogenos inhiben [a formacion de este complejo y por lo tanto suprimen
la funcién de los esteroides endégénos en el crecimiento de la prostata
dependiente de androgeno.

También se han estudiado en varios casos combinaciones de las
estrategias anteriormente mencionadas para evaluar las eficacias relativas y
los beneficios de supervivencia. Una chbinacién de farmacos
antiandrogénicos con castracién (quimica o quirargica), nd solo impide la
acciéon de la testosterona producida por los testiculos, sino que también la
cantidad pequefia pero importante que es producida por otras glandulas, esto

es, las glandulas adrenales. Dicha terapia algunas veces es denominada
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Bloqueo de Andrégeno Completo o Maximo (CAB o MAB). En la enfermedad
avanzada se puede usar una combinacion de un analogo de LHRH (por
ejemplo, goserelina, leuprolida) (administrado generalmente como implantes o
depésitos inyectables de acciéon prolongada), y un antiandrégeno no
esteroideo (por ejemplo, bicalutamida administrada como tabletas orales).
Las pruebas clinicas identifican que lo hombres tratados con dicha terapia'de
combinacion pueden vivir mas tiempo que los tratados con un analogo de
LHRH solo. Algunas veces la terapia de combinacion también se puede usar
antes de la cirugia o la radioterapia (neoadyuvante) para reducir el tamario del
"tumor. |

La bicalutamida, una acilanilida, es un antiandrogeno no
esteroideo; es un antiandrégeno de “segunda generacion” que tiene
propiedades mas ventajosas que los otros antiandrégenos conocidos, como
flutamida o nilutamida (véase por ejemplo Schellhammer PF y otros, Urology,
50: 330-6 (1997); y Mcleod DG, dncologist, 2:18-27 (1997)). EIl producto
disponible comercialmente de AstraZeneca es CASODEX™ y su nombre
quimico es 4-ciano-3-trifluorometil-N-(3-p-fluorofenilsulfonil-2-hidroxi-2-
metilpropionil)anilina. El compuestb se ha descrito en patentes como la
patente de EE. UU. No. 4636505 y la patente Europea No. 100172. Su
actividad antiandrogénica reside casi exclusivamente en la (R)-bicalutamida,
con poca o ninguna actiﬁdad de (S)-bicalutamida. Se usa a una dosis de 50
mg una vez al dia, en combinacion con un analogo de la hormona liberadora

de hormona luteinizante o castracion quirdrgica para el tratamiento del cancer
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de préstata avanzado. También se administra a una dosis de 150 mg una vez
al dia como monoterapia para el tratamiento del cancer de préstata temprano
(localizado o avanzado localmente) sin metastasis. Tiene una vida media
prolongada de abroximadamente 5.8 dias, y el tiempo para alcanzar la
concentracion plasmatica pico es de aproximadamente 31 horas.

Reportes detallados de la bicalutamida informan que después de
la administracion diaria de bicalutamida a los pacientes, la relacion entre la
concentracion de estado estable (Css) y la dosis es lineal solo entre 10 mg/dia
y 50 mg/dia, se desvia de la linealidad a dosis entre 100 mg y 200 mg por dia,
y se desvia mas de la linealidad a 300 mg/dia. Por arriba de 300 mg,
especiaimente cuando se estudia a una dosis de 450 mg y 600 mg, no se
observa mayor incremento en la Css. Esta falta de linealidad y meseta en la
Css a dosis mas altas se han atribuido a una disminucion de la absorcion del
farmaco y transporte saturable a trayés del tracto GI; véase Tyrell CJ y otros,
Eur Urol 33:39-53 (1998).

El cancer de préstata mas frecuentemente avanza muy
lentamente y a menudo muchos pacientes no tienen sintomas,
particularmente en las etapas tempranas. La mayoria de los hombres con
cancer de prostata viven con su enfermedad durante muchbs afios. Por lo
tanto es importante considerar su eleccion cuando se enfrentan a las terapias
de privacién de andrégeno anteriorfhente mencionadas. Por ejemplo, véase
Nyman y otros, BJU Intemational, 96: 1014 — 1018 (2005), en donde se realiz

un estudio Sueco en 150 pacientes para investigar su eleccién entre las tres
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terapias de privacion de andrégeno: bicalutamida, analogo de GnRH vy
orquiectomia. La mayoria de los hombres prefirieron tabletas orales del
antiandrégeno bicalutamida, pero también indicaron insatisfaccién; una de las
principales razones fue la necesidad de tomar el farmaco todos los dias. La
bicalutamida se usa frecuentemente durante meses hasta afos juntos. Por lo
tanto, en dichas situaciones, se hace dificil tomar los medicamentos
diariamente y existe la necesidad de una terapia que reduzca la frecuencia de
dosificacién, aumentando asi la comodidad y cumplimiento del paciente.

La solicitud de EE. UU. No. 2004067257 describe dispersiones
solidas de bicalutamida con polimeros entéricos que tienen un pKa de 3 a 6
para aumentar la biodisponibilidad del farmaco, para reducir la variabilidad
entre pacientes en las concentraciones plasmaticas de bicalutamida, o para
tratar o reducir el riesgo del cancer de préstata en un paciente. El paciente
tiene que tomar la dosis farmacéutica diariamente.

La publicacidon internacional WO2006069098 describe
formulaciones de bicalutamida en nanoparticulas, que tienen particulas de
bicalutamida con un tamafio de particula promedio efectivo menor de
aproximadamente 2000 nm, y que contienen estabilizadores de superficie, que
alcanzan un aumento de la biodisponibilidad del farmaco. La puincaéién
ensefia composiciones que se pueden formular para inyeccién parenteral (por
ejemplo, intravenosa, intramusculaf 0 subcutanea), administracién oral en
forma soélida, liquida o aerosol, o administraciéon vaginal, nasal, rectal, ocular,

local (polvos, unglientos o gotas), bucal, intracisternal, intraperitoneal, o
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tépica, etc. La invencion se refiere a aumentar la solubilidad y
biodisponibi_lidad de la bicalutamida.

La | publicacion internacional WO02006076533  describe
composiciones de liberacién controlada de particulas' de acilanilida,
particularmente bicalutamida, para usarse en terapia de combinacion y que
tienen la finalidad de suministrar el ingrediente activo de una manera
impulsada o bimodal por administracién oral. Las composiciones son de
multiparticulas, en donde los impulsos subsiguientes se obtienen recubriendo
la poblacién de particulas. No se dan detalles de la formulaciéon ni tampoco
ejemplos. Las composiciones estan destinadas para administracion una vez
al dia.

La publicacion internacional WQO2006090129 se refiere a un
método de tratamiento del cancer de prostata metastasico administrando
formulaciones de bicalutamida que suministran concentraciones plasmaticas
medias de estado estable de R-bicalutamida de por lo menos 40 ug/ml. Los
ejemplos dados en la solicitud se relacionan principalmente con dispersiones
solidas y formulaciones de R-bicalutamida, destinadas para su administracion
diaria.

Anteriormente se ha intentado mejorar la absorcién y
biodisponibilidad de la bicalutamida a dosis mas altas, pero todavia existe la
necesidad de desarrollar y proveer una composicion de bicalutamida que
pueda superar la absorcidén saturable y proveer una relacién lineal entre la

concentracién de estado estable y la dosis en una amplia escala de dosis, de
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aproximadamente 50 mg a aproximadamente 600 mg.

También es deseable tener un método para producir un efecto
antiandrogénico en un mamifero, suministrando bicalutamida con una menor
frecuencia de dosis y manteniendo sus concentraciones terapéuticamente
efectivas durante un periodo prolongado. Para dicho método, aunque la dosis
administrada durante un intervalo de dosificacién puede ser igual o menor a la
dosis total administrada durante el intervalo con la terapia convencional de
una vez al dia, el método utiliza una dosis de una sola vez mas alta que una
dosis convencional de una vez al dia. Esta dosis puede ser de 150 mg o mas
alta, esto es, mas alta que la dosis unitaria de una vez al dia. Sin embargo,
como se sabe, para altas dosis, la bicalutamida exhibe una cinética no lineal
debido posiblemente a su absorcién saturable (véase también Kolvenbag y
otros, Prostate, 34:61-72 (1998). Por lo tanto, la inclusién de dichas dosis
puede resultar en absorcién incompleta, llevando a concentraciones de
farmaco suboptimas en el plasma. Ademas, a dosis mas altas, se ha
informado de una variabilidad alta de la farmacocinética de la bicalutamida
entre los pacientes.

Por lo tanto, existe la necésidad de un método para producir un
efecto antiandrégenico en un mamifero en necesidad del mismo que solucione

los anteriores problemas y otros mas.

W
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BREVE DESCRIPCION DE LA INVENCION

Los inventores han encontrado ahora que,' contrario a la
saturacion esperada de la absorciéon de bicalutamida, es posible administrar
bicalutamida a dosis mas altas, de modo que las concentraciones plasmaticas
terapéuticamente efectivas del férméco se mantienen en la sangre durante un
periodo prolongado.

El método y la composicion de la presente invenciéon proveen el
mantenimiento de la concentracion plasmatica terapéuticamente efectiva de la
bicalutamida durante un periodo prolongado, y por lo tanto permiten reducir la
frecuencia de dosificacion.

Un aspecto de la presente invencion se refiere a un método para
producir un efecto antiandrogénico en un mamifero en necesidad del mismo,
mediante la administracién oral de una cantidad farmacéuticamente efectiva
de bicalutamida con una menor frecuencia de dosificacion, por ejemplo una
dosificacién de tres veces a la semana, dos veces a la semana y una vez a la
semana.

Otro aspecto de la presente invencion se refiere a un método de
produccion de un efecto antiandrogénico en un mamifero, administrando por
via oral al mamifero una composicién farmacéutica de bicalutamida de
liberacién modificada en un programa de dosificacién de una vez a la semana.

La presente invencién provee una composicién de administracién

una vez a la semana que contiene bicalutamida para producir un efecto
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Un aspecto de la presente invencion también se refiere a una
cantidad farmacéuticamente efectiva de bicalutamida que varia de
aproximadamente 50 mg a aproximadamente 1000 mg, y que es efectiva para
el método de la invencién.

Otro aspecto en la presente invencidon se refiere a una
composicion farmacéutica de bicalutamida de liberacién modificada que
exhibe una mayor biodisponibilidad y un perfil farmacocinético mejorado de la

bicalutamida. La composicion es una composicion de liberacién impulsada

oral en donde una parte de la dosis de bicalutamida se libera de manera

sustancialmente inmediata tras su administracion, y la parte restante de la
dosis se libera después de un intervalo predeterminado. La porcion de
liveracion inmediata se formula en forma de por lo menos una tableta
recubierta con pelicula o no recubierta, y una porciénv de liberacién retardada
se formula en forma de por lo menos una tableta recubierta con polimeros de

liberacion retardada.

BREVE DESCRIPCION DE LOS DIBUJOS

La figura 1 muestra los perfiles de tiempo de la concentracién
plasmatica predicha de composiciones de bicalutamida de prueba y de
referencia en valores de estado estable, en comparacién con la referencia

predicha de 50 mg de bicalutamida administrados diariamente.
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La figura 2 muestra el perfil de disolucién de una composicion

ilustrativa de bicalutamida (“prueba”) del ejemplio 3.

DESCRIPCION DETALLADA DE LA INVENCION

La presente invencion se refiere a un método, preferiblemente un
método orél, para producir un efecto antiandrogénico en un mamifero en
necesidad del mismo.

El método es provisto por la administracién oral a un mamifero
de una composicion farmacéutica de bicalufamida de liberacién modificada,
que se administra en un programa de dosificacién de tres veces a la semana,
dos veces a la semana, o una vez a la semana.

Preferiblemente, la composicidon farmacéutica de bicalutamida de
liberacion modificada se administra en un programa de dosificacién de una
vez a la semana.

El método de la invencién provee un mantenimiento prolongado
de concentraciones plasmaticas terapéuticamente efectivas de bicalutamida
en el cuerpo. La frecuencia de dosificacién se reduce suministrando una
composicion farmacéutica de liberacién modificada que reduce las pérdidas
de bicalutamida ‘debido a la saturacién de los mecanismos de absorcion.
Ademas, el método de la presente invencién mejora el cumplimiento del
paciente puesto que se evita la inconveniencia de la dosificacion diaria. El

método también puede reducir la variabilidad entre pacientes.
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El término “bicalutamida”, como se usa aqui, contempla todas las
formas de bicalutamida, tales como la base libre, cualquier sal
farmacéuticamente aceptable, ésteres, y solvatos de la misma, asi como
también el racemato, los isémeros individuales R-bicalutamida y S-
bicalutamida y sus sales farmacéuticamente aceptables, ésteres y solvatos.
Por consiguiente, la bicalutamida se usa en la composicion farmacéutica de la
presente invenciébn en una escala de cantidades equivalentes de
aproximadamente 50 mg a aproximadamente 1000 mg de bicalutamida.

“Programa de dosificaciéon de tres veces a la semana”, como se
usa aqui, significa que una dosis de bicalutamida se administra tres veces a la
semana, es decir, tres veces durante un periodo de siete dias, preferiblemente
los mismos tres dias de cada periodo semanal.

Un programa de dosificacién de “dos veces a la semana”, como
se usa aqui, significa que una dosis de bicalutamida se administra dos veces
a la semana, es decir, dos veces durante un periodo de siete dias,
preferiblemente los mismos dos dias de cada periodo semanal. |

El término programa de dosificacién de “una vez a la semana’,
como se usa aqui, significa que una dosis de bicalutamida se administra una
vez a la semana, es decir, una vez durante un periodo de siete dias,
preferiblemente el mismo dia de cada semana.

El  término “cantidad farmacéuticamente efectiva” de
bicalutamida, como se usa aqui, indica una cantidad de bicalutamida que se

requiere administrar a un mamifero para obtener un resultado terapéutico
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deseado, especialmente un efecto antiandrogénico. La dosis utilizada para el
proposito anterior sera por lo general de aproximadamente 50 mg a
aproximadamente 1000 mg.

“Frecuencia de dosificacion reducida”, como se usa aqui,
significa que la frecuencia de administracion de bicalutamida a un mamifero
es menor a una vez al dia. De esta manera, por ejemplo, la frecuencia puede
ser tres veces a la semana, dos veces a la semana o una vez a la semana.

En general, el método de la presente invencién es aplicable a. un
mamifero en necesidad de terapia antiandrogénica. Preferiblemente, el
mamifero es un paciente humano, preferiblemente masculino, y
particularmente un varén que ha sido identificado por padecer trastornos
proliferativos, tales como cancer de prostata, hiperplasia prostatica benigna o
posiblemente cualquier otro cancer genitourinario.

Un aspecto del método de la presente invenciéon contempla
administrar la composicién de bicallutamida de la presente 'invencién sola y
también en combinacion con otros agentes farmacéuticos tales como
antiestrégenos, por ejemplo tamoxifeno; inhibidores de aromatasa, por
ejemplo anastrosol; andlogos de LH-RH, por ejemplo goserelina; agentes
citotoxicos como ciclofosfamida; y cualquier otro agente adecuado. La
composicion también se puede administrar como un auxiliar con orquiectomia.

Otro aspecto del método de la presente invenciéon contempla la
administracién de una o mas dosis de carga de bicalutamida, seguida por la

administracion de la composicién de la invencion como una terapia de
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mantenimiento. Esto permitira obtener rapidamente concentraciones de
estado estable, seguido por su mantenimiento durante el periodo de la terapia.

La composicion de la invencion se adfninistra como una dosis
unitaria y la dosis unitaria puede variar de aproximadamente 50 mg a
aproximadamente 1000 mg de bicalutamida. Preferiblemente varia de
aproximadamente 150 mg a aproximadamente 600 mg, de preferencia de
aproximadamente 150 mg a aproximadamente 400 mg de bicalutamida,
administrada en un programa de dosificacién de tres veces a la semana, dos
veces a la semana, o una vez a la semana.

La composicién farmacéutica de liberacion modificada de la
presente invencion comprende bicalutamida y excipientes adecuados. La
composicion puede mostrar cualquiér tipo de perfil de liberacion modificada
que permita reducir la frecuencia de dosificacién. De esta manera, el perfil de
liberacion modificada de acuerdo con la invencion puede ser una liberacién
controlada, liberacién sostenida, liberaciéon prolongada, liberacion retardada,
liberacion impulsada, liberacién doble, liberacién cronometrada, liberacion
especifica de sitio y otras, incluyendo cualquier combinacién de las mismas.

En una modalidad de la invencién, la composicion esta en forma
de un producto oral de liberacién retardada, en donde tras su administracion la
dosis completa de bicalutamida es liberada después de un intervalo
predeterminado en la parte final del tracto gastrointestinal. La liberacion
puede ser “todo a la vez”’ o de una manera sostenida.

En una modalidad de la invencién, la composicion esta en forma
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de un producto oral de liberacion impulsada, en donde una parte de la dosis
de bicalutamida es liberada de forma sustancialmente inmediata tras su
administracién, y la parte restante de la dosis es liberada después de un
intervalo de tiempo predeterminado.

La composicion de las modalidades anteriores puede incluir
varios excipientes farmacéuticamente aceptables, por ejemplo diluentes como
celulosa microcristalina, lactosa, sacarosa, fosfatos de calcio; desintegrantes
como almidon, derivados de celulosa, gomas, polimeros entrelazados y
similares; aglutinantes como almidén, gelatina, azlcares, derivados de
celulosa, polivinilpirrolidona, etc.; lubricantes como talco, estearato de
magnesio, diéxido de silicio coloidal, polietilenglicol, y mezclas de los mismos.

La qomposicién se puede formular en forma de granulos,
tabletas, tabletas estratificadas, minitabletas y pellas, 0 como capsulas llenas
con polvo, pellas, minitabletas o tabletas. El procedimiento dé preparacion de
estas composiciones es muy conocido y se incluye en la presente como
referencia.

En una modalidad, la bicalutamida y excipientes adecuados se
formulan juntos en forma de granulos. Los granulos se comprimen para
formar minitabletas de bicalutamida. Opcionalmente se recubren con una
pelicula. Estas minitabletas liberan la bicalutamida de forma sustancialmente
inmediata tras la administracion de la composicién. Después, las minitabletas
se recubren con polimeros adecuados que modifican la velocidad y tiempo de

liberacién de la bicalutamida. Generalmente estos polimeros pertenecen a
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categorias tales como celulosas, polimeros de vinilpirrolidona, homopolimeros
de o6xido de alquileno, polimeros superdesintegrantes, polimeros de acido
acrilico y gomas de origen vegetal, animal, mineral o sintético.

Preferiblemente, los polimeros retrasan la liberacién de la
bicalutamida hasta un intervalo de tiempo predeterminado. Para este fin se
prefieren polimeros entéricos, tales como los ésteres de. celulosa y sus
derivados, polimeros y copolimeros de vinilo, copolimeros de acido metacrilico
sensibles al pH, goma laca, etc. Algunos ejemplos que se pueden usar en las
composiciones de la invenciéon son acetatoftalato de celulosa,
acetatosuccinato de celulosa, ftalato de metilcelulosa, ftalato de
etilhidroxicelulosa, acetatoftalato de polivinilo, acetatobutirato de polivinilo,
copolimero de acetato de vinilo-anhidrido maleico, copolimero de estireno-
monoéster maleico, copolimero de acrilato de metilo-acido metacrilico,
copolimero de metacrilato-acido metacrilico-acrilato de octilo, etc. |

En una modalidad, una capsula dura de gelatina se llena con las
minitabletas recubiertas, que corresponden a la dosis total de bicalutamida por
administrar, para formar la composicién de liberacién retardada de la
invencion.

En una modalidad preferida, una capsula dura de gelatina se
llena con una combinacion de minitabletas no recubiertas (o0 recubiertas con
pelicula) y minitabletas recubiertas. El nimero de minitabletas recubiertas y
no recubiertas con que se llena la capsula depende de la cantidad de

bicalutamida por liberar inmediatamente y después de un periodo
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predeterminado del tiempo de administracion. En las minitabletas no
recubiertas para liberacion inmediata se incluyen de aproximadamente 80 mg
a aproximadamente 600 mg de bicalutamida, y en las minitabletas recubiertas
para liberacién retardada se incluyen de aproximadamente 60 mg a
aproximadamente 400 mg de bicalutamida.

En una modalidad alternativa, la composicion se formula .en
forma de una sola tableta que consiste en un nudcleo que contiene
bicalutamida, recubierta con uno o mas polimeros que modifican la velocidad
de liberacion del farmaco. |

En otra modalidad alternativa, la composicion se puede formular
como una compolsicic'm de matriz, en donde la bicalutamida y el polimero
adecuado se mezclan entre si para formar una matriz que modifica la
liberacién de la bicalutamida. |

En otras modalidades, la composicién se da como parte de un
equipo de comprende agentes de terapia de combinacion. Otros agentes que
se pueden incluir como parte del equipo son antiestrédgenos, por ejemplo
tamoxifeno; inhibidores de aromatasa, por ejemplo anastrosol; analogos de
LH-RH, por ejemplo goserelina; agentes citotéxicos como ciclofosfamida; y
cualquier otro agente adecuado. En otro aspecto, la composicién del equipo
se administra diariamente, hasta un maximo de cuatro semanas, o hasta
alcanzar un estado estable, como una dosis de carga, seguido por la
administraciéon semanal de la misma composicion como una dosis de

mantenimiento.
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El segundo aspecto de la invencién se refiere a una composicion
farmacéutica de bicalutamida de liberacién modificada. Se ha encontrado
sorprendentemente que cuando la composicidén se formula como una
combinacién se componentes de liberacién inmediata y liberaciéon retardada
de una manera especifica, hay un aumento sustancial de las. concentraciones
plasmaticas de bicalutamida. También se ha encontrado sorprendentemente
que el area bajo la curva y las concentraciones plasmaticas de bicalutamida,
administrada usando la composicién anterior, son mas altas en comparacion
con una dosis similar administrada en una composiciéon de bicalutamida
convencional.

La composicién es una composiciéon oral sélida, en donde el
componente de liberacién inmediata se formula como una tableta no
recubierta o una tableta recubierta con pelicula que se dispersa para Iiberaf la
bicalutamida de forma sustancialmente inmediata después de su
administracion oral. El componente de liberaciéon retardada se formula
recubriendo la tableta no recubierta ‘con polimeros que retardan la liberacién
de la bicalutamida durante un intervalo de tiempo predeterminado.
Preferiblemente, los polimeros son polimeros entéricos seleccionados del
grupo de ésteres de celulosa y sus derivados, polimeros y copolimeros de
vinilo, y copolimeros de acido metabrilico sensibles al pH. Las tabletas no
recubiertas o recubiertas con pelicula, y las tabletas recubiertas de liberacion
retardada, se combinan para formar la composicion de liberacion modificada

de la invencion.
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Esta composicién se puede usar para obtener mayor eficacia y
mejor tratamiento del cancer de préstata avanzado, avanzado localmente no
metastatico, y también metastasico. La dosis del régimen de dosificacion se
puede seleccionar adecuadamente dependiendo de las necesidades y estado
de enfermedad de los pacientes, y dependiendo de si se administra como
parte de una terapia de combinacién o como una monoterapia.

Una modalidad de esta composicion que muestra mayor
biodisponibilidad en comparacién con una composicidon convencional de
bicalutamida, es una composicioén farmacéutica de bicalutamida de liberacidn
modificada que es una composicion de liberaciéon impulsada oral formulada
como una combinaciéon de componentes de liberacién inmediata y liberacién
retardada, que comprende bicalutamida en una cantidad de a'proximadamente
20% a aproximadamente 80% de la dosis total en el componente de liberacion
inmediata, y en una cantidad de aproximadamente 80% a aproximadamente
20% de la dosis total en el componente de liberacion retardada.

En una modalidad especifica, cuando la composicion
farmacéutica de liberacion modificada se somete a pruebas de disolucion
usando un aparato USP de tipo |, usando el método de cambio del pH con
fluido gastrico simulado de pH 1.2, amortiguador de pH 4.5 y fluido intestinal
simulado de pH 6.8, libera la bicalutamida de acuerdo con el siguiente perfil de
disolucion: se libera entre 20% y 65% de bicalutamida en el fluido gastrico
simulado; se libera entre 40% y 75% en el amortiguador de pH 4.5; y se libera

no menos de 60% en fluido intestinal simulado. El medio de disolucién
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comprende 1% de laurilsulfato de sodio y la composicién se puede probar en
fluido gastrico simulado durante 2 horas aproximadamente, en un
amortiguador de pH 4.5 durante 2 horas aproximadamente, y en el fluido

intestinal simulado durante el periodo restante.

Estudio clinico

Se disefié un estudio en un grupo pequeno de voluntarios para
evaluar la farmacocinética de la administracion de una sola dosis de la
composicion de la invencioén, y se comparé con la farmacocinética de una
dosis similar de Casodex® durante un periodo de una semana.

Disefio del estudio: Estﬁdio farmacocinético aleatorizado abierto
de una sola dosis en ayunas, usando un disefio de estudio en paralelo. .Se
usaron 12 voluntarios humanos sanos (6 voluntarios para cada grupo). La
composicion de prueba comprendié 250 mg de bicalutamida y se formul6 para
liberar parte de la dosis inmediatamente después de la administracion, y parte
de la dosis después de un intervalo de tiempo predeterminado. La
composicion de referencia fue cinco tabletas de 50 mg de Casodex®
administradas juntas. La muestra de sangre se realiz6 antes de la dosis y
después de intervalos de tiempo predeterminados por mas de una semana.
Los parametros farmacocinéticas valorados fueron Cmax, Tmax, AUCt y

AUCInf.

Resultados



10

15

20

20

Los datos farmacocinéticas derivados de la prueba se dan en el

cuadro 1 siguiente:

CUADRO 1
Producto N Parametro N Media
Obs

Cmax (ng/ml) 6 1774.43
R 6 ABCt (ng.h/ml) 6 201978.96
ABCinf (ng.h/ml) 6 325810.62

Cmax (ng/ml) 6 1928.17
T 6 ABCt (ng.h/ml) 6 231661.88
ABCinf (ng.h/ml) 6 489684.23

Como se observa en el cuadro, el ABCinf para el producto de
prueba es aproximadamente 1.5 veces mayor que el ABCinf 'para el producto
de referencia, indicando un incremento de absorcién y biodisponibilidad
obtenido con la composicion de la presente invencién. El incremento de
absorcion sera util en la acumulacion mas rapida de concentraciones de
estado estable, ademas de reducir la dosisffrecuencia de dosificacion.

Para predecir y comparar la cinética de las composiciones de
prueba y referencia en estado estable, los datos de la prueba se cargaron en
el software Winnonlin®. En la figura 1 se muestran los perfiles de tiempo de
concentracion plasmatica predichos de las composiciones de prueba y de
referencia a concentraciones de estado estable.

Como puede verse en la figura, el método y la composicién de la
invencién daran como resultado un perfil plasmatico mejorado de la

bicalutamida en comparacién con el producto de referencia. También, la
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concentracion plasmatica mantenida con la administracion una vez a la
semana durante una semana, puede ser comparable o mas alta que la
concentracion plasmatica predicha de la administracion diaria de 50 mg de la
referencia.

5 Los parametros farmacocinéticos de estado estable se predijeron
para los productos de prueba y referencia el dia 85 después de la dosificacién.

Los datos se presentan en el cuadro 2 siguiente.

CUADRO 2
10 - —
Medias de minimos 90% de Intervalo de
Parametro cuadrados Relacién confianza
Prueba Referencia Inferior Superior
ABC 0-t 437704 320207 1.367 0.921 1.813
(ng-h/mL)
Cmax 3417 2625 1.302 0.972 1.631
(ng/mL)
Cmin 1805 1148 1.572 0.907 2.236
(ng/mL)
15 Tmax 32.8 27.7 1.184 - -
(horas)
T2 C 131 105 1.251 - -
(horas) '
Fluctuacion 67.9 81.1 0.836 - -
(%)
20 Como puede verse en el cuadro 2 anterior, para todos los

parametros farmacocinéticas de estado estable predichos, el producto de
prueba tuvo un valor mas alto que el producto de referencia, y el producto de

prueba tuvo menos fluctuacion en comparacion con el producto de referencia,
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indicando una mejor absorcién y biodisponibilidad y una vida media
prolongada del producto de prueba, asi como también un potencial de
variabilidad reducida. Se pueden hacer varias modificaciones del método de
la invencion sin apartarse del espiritu o alcance de la invencién. Los
siguientes ejemplos no limitativos ilustran una modalidad de la invencién y no

se debe considerar que limitan el alcance de la invencién.

EJEMPLO 1

CUADRO 3

Férmula de nicleo de tableta

No. Ingrediente Cantidad
serie (mg/tab)
1 Bicalutamida 250.00
2 | Lactosa monohidratada 188.00
3 | Aimidén glicolato de sodio ‘ 35.00
4 | Polivinilpirrolidona 7.50
5 | Agua purificada C.S.
6 | Almidén glicolato de sodio 17.50
7 | Estearato de magnesio 2.00
CUADRO 4

Formula de composicion de sub-recubrimiento

No. Ingrediente Cantidad
serie (g/kg)
1 Hidroxipropilmetilcelulosa 50.00
2 | Polietilenglicol (PEG 6000) 7.50
3 | Metanol 628.30
4 | Diclorometano 314.20

60
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CUADRO 5

Férmula de la composicidon de recubrimiento entérico

No. Ingrediente Cantidad
serie (9/kg)
1 Copolimero de acido metacrilico 53.85

(copolimero de acido metacrilico —
metacrilato de metilo (1:2))
2 | Copolimero de acido metacrilico - 23.07
(copolimero de acido metacrilico —
metacrilato de metilo (1:1))

3 | Citrato de trietilo 15.38
4 | Acetona 276.92
5 | Alcohol isopropilico 553.07
6 | Agua purificada 39.23
7 | Talco 38.46

La bicalutamida, el almidén glicolato de sodio (porcion
intragranular) y la lactosa monohidratada se tamizaron y se mezclaron en las
cantidades indicadas arriba en el cuadro 2. Se uso6 polivinilpirrolidona disuelta
en una cantidad suficiente de agua purificada para granular la mezcla de
polvos secos.

La mezcla se sec6d y se tamizd para obtener granulos secos.
Después, los granulos se mezclaron con la cantidad restante de almidon
glicolato de sodio y estearato de magnesio. La mezcla lubricada se comprimi6
en tabletas usando punzones redondos.

La solucion de sub-recubrimiento se prepard disolviendo PEG

6000 e hidroxipropilmetilcelulosa en la mezcla de metanol y diclorometano.

2
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Las tabletas se recubrieron usando esta soluciéon hasta obtener una ganancia

en peso de tableta de 2-3% aproximadamente.

La dispersion de recubrimiento entérico se preparé mezclando
acetona, isopropanol y agua purificada y dispersando en ellos los copolimeros
de acido metacrilico, talco y citrato de trietilo. Las tabletas sub-recubiertas se

recubrieron con la solucién anterior hasta obtener una ganancia en peso de

10-11%.
EJEMPLO 2
CUADRO 6
Férmula de nucleo de tableta
No. Ingrediente Cantidad
serie (mg/tab)
1 Bicalutamida 50.00
2 | Lactosa monohidratada 37.60
3 | Aimidén glicolato de sodio 7.00
4 | Polivinilpirrolidona 1.50
5 | Agua purificada C.S.
6 | Almidén glicolato de sodio 3.50
7 | Estearato de magnesio 0.40




10

15

20

25

CUADRO 7

Férmula de composicion de sub-recubrimiento

No. Ingrediente Cantidad
serie (9/kg)
1 Hidroxipropilmetilcelulosa 50.00
2 | Polietilenglicol (PEG 6000) 7.50
3 | Metanol 628.30
4 | Diclorometano 314.20

CUADRO 8

Formula de la composicion de recubrimiento entérico

No. Ingrediente Cantidad
serie (g/kg)
1 Copolimero de acido metacrilico 53.85
(copolimero de acido metacrilico —
metacrilato de metilo (1:2))
2 | Copolimero de acido metacrilico 23.07
(copolimero de acido metacrilico —
metacrilato de metilo (1:1))
3 | Citrato de ftrietilo 15.38
4 | Acetona 276.92
5 | Alcohol isopropilico 553.07
6 | Agua purificada 39.23
7 | Talco 38.46

El procedimiento fue el mismo del ejemplo 1. Las tabletas que
corresponden a una dosis total de 250 mg de bicalutamida (esto es, cinco

tabletas recubiertas), se introdujeron en una capsula dura de gelatina.
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EJEMPLO 3

CUADRO 9

Férmula de nucleo de tableta

No. Ingrediente Cantidad
serie (mg/tab)
1 Bicalutamida (micronizada) 50.00
2 Lactosa monohidratada 61.00
3 | Almidén glicolato de sodio 11.20
4 | Polivinilpirrolidona 2.40
5 | Agua purificada C.S.

6 | Almiddn glicolato de sodio 4.60
7 | Estearato de magnesio 0.60

CUADRO 10
Férmula de composicién de sub-recubrimiento
No. Ingrediente Cantidad
serie (g/kg)
1 | Opadry (polvo de recubrimiento de 100
hipromelosa) "
2 | Agua purificada 900

oY
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CUADRO 11

Férmula de la composicidon de recubrimiento entérico

No. Ingrediente Cantidad
serie (9/kg)
1 Copolimero de acido metacrilico 53.850
(copolimero de acido metacrilico —
metacrilato de metilo (1:2))
2 | Copolimero de acido metacrilico 23.078
(copolimero de acido metacrilico —
metacrilato de metilo (1:1))
3 | Citrato de trietilo 15.386
4 | Acetona 276.920
5 | Alcohol isopropilico 553.077
6 | Agua purificada 39.230
7 | Talco 38.460

recubiertas que corresponden a una dosis total de 150 mg, y dos tabletas sin

recubrir que corresponden a una dosis total de 100 mg, se introdujeron en una

capsula dura de gelatina.

disolucion usando el método del cambio del pH, usando amortiguadores de

en un aparato USP de tipo I. El perfil de disolucién obtenido se indica en la

figura 2.

El procedimiento fue el mismo del ejemplo 1.

La composicién se sometié a un estudio de

‘pH 1.2, 4.5 y 6.8 con laurilsulfato de sodio (SLS) al 1%. El estudio se efectud

Las tabletas no
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EJEMPLO 4

CUADRO 12

Férmula de nucleo de tableta

No. Ingrediente Cantidad
serie (mg/tab)
1 Bicalutamida 350.00
2 | Lactosa monohidratada 199.60
3 | Polivinilpirrolidona 18.00
4 | Almidon glicolato de sodio 30.00

5 | Estearato de magnesio 2.40
CUADRO 13
Férmuia de composicion de sub-recubrimiento
No. Ingrediente Cantidad
serie (g9/kg)
1 | Hidroxipropilmetilcelulosa 50.00
2 | Polietilenglicol 7.50
3 | Metanol 628.30
4 | Diclorometano 314.20
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CUADRO 14

Férmula de la composicion de recubrimiento entérico

No. Ingrediente Cantidad
serie (g/kg)
1 Copolimero de acido metacrilico 80.00
(copolimero de acido metacrilico —
metacrilato de metilo (1:2))
2 | Copolimero de acido metacrilico 6.4
(copolimero de acido metacrilico —
metacrilato de metilo (1:1))
3 | Citrato de trietilo 16.80
4 | Acetona 297.90
5 | Alcohol isopropilico 515.60
6 | Agua purificada 42.40
7 | Talco 43.20
El procedimiento de fabricacién fue similar al del ejemplo 1.
EJEMPLO 5
CUADRO 15
Férmula de nucleo de tableta
No. Ingrediente Cantidad
serie (mg/tab)
1 [ Bicalutamida 70.00
2 | Lactosa monohidratada 39.92
3 | Polivinilpirrolidona 3.60
4 | Almidén glicolato de sodio 6.00
5 | Estearato de magnesio 0.48
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CUADRO 16

Férmula de composicion de sub-recubrimiento

No. Ingrediente Cantidad
serie (g/kg)
1 Hidroxipropilmetilcelulosa 50.00
2 | Polietilenglicol 7.50
3 | Metanol 628.30
4 | Diclorometano 314.20

CUADRO 17

Formula de la composicion de recubrimiento entérico

No. Ingrediente ‘ Cantidad
serie (9/kg)
1 Copolimero de acido metacrilico 80.00

(copolimero de acido metacrilico —
metacrilato de metilo (1:2))
2 | Copolimero de acido metacrilico 6.4
(copolimero de acido metacrilico —
metacrilato de metilo (1:1))

3 | Citrato de trietilo 16.80
4 | Acetona 297.90
5 | Alcohol isopropilico 515.60
6 | Agua purificada 42 .40
7 | Talco 43.20

La férmula y el procedimiento fueron similares al ejemplo 1. Las
tabletas que corresponden a una dosis total de 350 mg de bicalutamida (esto
es, cinco tabletas recubiertas), se introdujeron en las cubiertas de una capsula

dura de gelatina.
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EJEMPLO 6

CUADRO 18

Férmula de ntcleo de tableta

No. Ingrediente Cantidad
serie (mg/tab)
1 Bicalutamida 50.00
2 | Celulosa microcristalina 36.10
3 | Hidroxipropilmetilcelulosa 60.00

4 | Almidén glicolato de sodio 3.50
5 | Estearato de magnesio 0.40
CUADRO 19
Férmula de composicion de sub-recubrimiento
No. Ingrediente Cantidad
serie (g/kg)
1 Hidroxipropilmetilcelulosa 50.00
2 | Polietilenglicol 7.50
3 | Metanol 628.30
4 | Diclorometano 314.20

(>7
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CUADRO 20

Formula de la composicion de recubrimiento entérico

No. Ingrediente Cantidad
serie (g/kg)
1 Copolimero de acido metacrilico 80.00
(copolimero de acido metacrilico — ‘
metacrilato de metilo (1:2))
2 | Copolimero de acido metacrilico 6.4
(copolimero de acido metacrilico —
metacrilato de metilo (1:1))
3 | Citrato de trietilo 16.80
4 | Acetona 297.90
5 | Alcohol isopropilico 515.60
6 | Agua purificada 42.40
7 | Talco 43.20

La bicalutamida, la celulosa

microcristalina

y ‘la

hidroxipropilmetilcelulosa, se tamizaron y se mezclaron en las cantidades

indicadas en el cuadro 18. La mezcla se mezclé con almiddén glicolato de

sodio y se lubricé con estearato de magnesio.

La mezcla lubricada se

comprimié en tabletas en una maquina rotativa de compresion de tabletas.

Las tabletas se sometieron a un sub-recubrimiento y después a un

recubrimiento entérico de acuerdo con el procedimiento de fabricacion

indicado en el ejemplo 1. Las tabletas que corresponden a una dosis total de

250 mg de bicalutamida (esto es, cinco tabletas recubiertas), se introdujeron

en cubiertas de capsula dura de gelatina.

W
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EJEMPLO 7

CUADRO 21

Férmula de tableta de liberacion inmediata

No. Ingrediente Cantidad
serie (mg/tab)
1 Bicalutamida 100.00
2 | Lactosa monohidratada 75.20
3 | Almidén glicolato de sodio 14.00
4 | Polivinilpirrolidona ' 3.00
5 | Agua purificada C.S.
6 | Almiddn glicolato de sodio 7.00
7 | Estearato de magnesio 0.80
CUADRO 22
Férmula de tableta de liberacidon sostenida
No. Ingrediente Cantidad
serie (mg/tab)
1 | Bicalutamida 250.00
2 | Celulosa microcristalina 180.50
3 | Hidroxipropilmetilcelulosa 300.00
4 | Almidén glicolato de sodio 17.50
5 | Estearato de magnesio 2.00

Tableta de liberacion inmediata: La bicalutamida, el almidon
glicolato de sodio (porciéon intragranular) y la lactosa monohidratada se
tamizaron y se mezclaron en las cantidades indicadas en el cuadro 20. La
polivinilpirrolidona disuelta en una cantidad suficiente de agua purificada se

us6 para granular la mezcla de polvo seco. Esta mezcla se secd y se tamizo

Nl
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para obtener granulos secos. Entonces estos granulos se mezclaron con la
cantidad restante de almidén glicolato de sodio y el estearato de magnesio.
La mezcla lubricada se comprimié en tabletas usando punzones redondos de
6 mm. |

Tableta de liberacion sostenida: La bicalutamida, la celulosa
microcristalina y la hidroxipropilmetilcelulosa se tamizaron y se mezclaron en
las cantidades indicadas en el cuadro 22. Esta mezcla se mezcl6 con almidén
glicolato de sodio y se lubricé con estearato de magnesio. La mezcla
lubricada se comprimié en tabletas en una maquina rotativa de compresion de
tabletas. Las tabletas se sometieron a un sub-recubrimiento y después a un
recubrimiento entérico de acuerdo con el procedimiento de fabricacion
indicado en el ejemplo 1. Las dos tabletas de este ejemplo se introdujeron en

una cubierta de capsula dura de gelatina.

ML
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NOVEDAD DE LA INVENCION

REIVINDICACIONES

1.- Un método para producir un efecto antiandrogénico en un
mamifero en necesidad del mismo, que comprende administrar al mamifero
por via oral una cantidad farmacéuticamente efectiva de bicalutamida en un
programa de dosificacion seleccionado del grupo de: dosificacion tres veces a
la semana, dosificacién dos veces a la semana, y dosificacion una vez a la
semana.

2.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque comprende administrar al mamifero por via oral
una cantidad farmacéuticamente efectiva de bicalutamida en un programa de
dosificacion de una vez a la semana.

3.- El método de conformidad coh la reivindicacién 1,
caracterizado ademas porque la cantidad farmacéuticamente efectiva de
bicalutamida varia de aproximadamente 150 mg a aproximadamente 1000
mg.

4.- Un método para producir un efecto antiandrogénico en un
mamifero en necesidad del mismo, que comprende administrar al mamifero
por via oral una composicién farmacéutica de liberacibn modificada de
bicalutamida en un programa de dosificacién de una vez a la semana.

5.- EI_ método de conformidad con la reivindicacion 4,
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caracterizado ademas porque la composicion farmacéutica de bicalutamida de
liberacion modificada se administra como una monoterapia.

6.- EI método de conformidad con la réivindicacién 4,
caracterizado ademas porque la composicion farmacéutica de bicalutamida de
liberacion modificada se administra como parte de una terapia de
combinacién.

7.- Una compdsicién farmacéutica de bicalutamida de liberacion
modificada para producir un efecto antiandrogénico en un mamifero en
necesidad del mismo, en donde la composicién se administra en un programa
de dosificaciéon de una vez a la semana.

8.- La composicion farmacéutica de liberacion modificada de
conformidad con la reivindicacién 7, éaracterizada ademas porque comprende
bicalutamida en una escala de aproximadamente 50 mg a aproximadamente
1000 mg.

9.- La composicién farmacéutica de liberacidon modificada de
conformidad con la reivindicacion 8, caracterizada ademas porque comprende
bicalutamida en una escala de aproximadamente 150 mg a aproximadamente
600 mg.

10.- La composicién farmacéutica de liberacion modificada de
conformidad con la reivindicacién 7, caracterizada ademas porque se formula
en forma de granulos, tabletas, tabletas de capas; minitabletas, pellas o
capsulas.

11.- La composicion farmacéutica de liberacion modificada de

4
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conformidad con la reivindicacion 7, caracterizada ademas porque la
liberaciéon modificada es una liberaciéon controlada, liberacién sostenida,
liberaciéon prolongada, liberaciéon retardada, liberaciéon impulsada, Iiberac‘ién
doble, liberacién cronometrada, o liberacion especifica de sitio.

12.- La composicion farmacéutica de liberacién modificada de
conformidad con la reivindicacién 11, caracterizada ademas porque la
liberacién modificada es liberacién reftardada o liberacién impulsada.

13.- La composicion farmacéutica de liberacién modificada de
conformidad con la reivindicacién 7, caracterizada ademas porque es una
composicion de liberacion impulsada oral que comprende por lo menos una
tableta de liberacion inmediata y por lo menos una tableta recubierta con
polimeros de liberacioén retardada.

14.- Una composicién farmacéutica de bicalutamida de liberacion
modificada administrada en un programa de dosificacién seleccionado del
grupo de: dosificacidon tres veces a la semana, dosificacion dos veces a la
semana, y dosificaciéon una vez a la semana

15.- Un equipo que comprende una composicion farmacéutica de
bicalutamida de liberaciéon modificada para administracion oral en un
programa de dosificacion de una vez a la semana.

16.- El equipo de conformidad con la reivindicacion 15,
caracterizado ademas porque la composicion farmacéutica de liberacion
modificada se administra una vez al dia hasta un maximo de cuatro semanas,

como dosis de carga, seguido por la administracion semanal de la misma
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composicion como dosis de mantenimiento.

17.- El equipo de conformidad con la réivindicacién 15,
caracterizado ademas porque la composicion farmacéutica de liberacion
modificada se administra una vez al dia como dosis de carga hasta alcanzar
una concentracién plasmatica de estado estable de bicalutamida, séguido por
la administracion semanal de la misma composicién como dosis de
mantenimiento.

18.- Una composicion farmacéutica de bicalutamida de liberacion
modificada que es una composicién de liberacién impulsada oral formulada
como una combinacién de componentes de liberacién inmediata y liberacion
retardada, que comprende bicalutamida en una cantidad de aproximadamente
20% a aproximadamente 80% de la dosis total en el componente de liberacion
inmediata, y en una cantidad de aprbximadamente 80% a aproximadamente
20% de la dosis total en el componente de liberacion retardada.

19.- La composicién farmacéutica de liberacién modificada de
conformidad con la reivindicacién 18, caracterizada ademas porque la
composicion de liberacion impulsada oral comprende por lo menos una tableta
de liberacion inmediata y por lo menos una tableta recubierta con polimeros
de liberacion retardada, en donde la composicion exhibe biodisponibilidad
mejorada en comparacion con una composiciéon convencional de bicalutamida.

20.- Una composicion farmacéutica de bicalutamida de liberacion
modificada que tiene biodisponibilidad mejorada y comprende uno o mas

excipientes, 0 mezclas de los mismos, que prolongan la vida media de la
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bicalutamida. |
L.- La composicion farmacéutica de liberacion modificadavde
conformidad 'con la reivindicacion 20, caracterizada ademas porque los
excipientes incluyen polimeros que modifican la velocidad y tiempo de
liberacién de la bicalutamida, seleccionados del grupo de celulosas, polimeros
de vinilpirroli}dona, homopolimeros de oéxido de alquileno, polimeros
superdesintegrantes, polimeros de acido acrilico y gomas de origen vegetal,
animal, minerLI 0 sintético.
| 22.- La composicion farmacéutica de liberacion modificada de
conformidad con la reivindicacién 21, caracterizada ademas porque los
|
polimeros son polimeros entéricos tales como ésteres de celulosa y sus

derivados, polimeros y copolimeros de vinilo, copolimeros de acido metacrilico

sensibles al pH, goma laca, etcétera.

23.- Una composicion farmacéutica de bicalutamida de liberacion
modificada qJe libera la bicalutamida de acuerdo con el siguiente perfil de
disolucion: se libera entre 20% y 65% de bicalutamida en fluido gastrico
simulado; se libera entre 40% y 75% en amortiguador de pH 4.5; y se libera no
menos de 60°{o en fluido intestinal simulado, cuando se prueba en el aparato
USP de tipo 1 usando el método de cambio de pH, con fluido gastrico
simulado de pI‘-I 1.2, amortiguador de pH 4.5, y fluido intestinal simulado de pH
6.8, y en don‘de el medio de disolucién comprende 1% de laurilsulfato de

sodio.

24.- La composicion farmacéutica de liberacion modificada de
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conformidad con la reivindicacion 23, caracterizada adehés porque las
pruebas de disolucién se efectdan en fluido gastrico simulado durante 2 horas
aproximadamente, en amortiguador de pH 4.5 durante 2 horas
aproximadamente, y en fluido intestinal simulado de pH 6.8 durante el periodo

restante.

9%
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RESUMEN DE LA INVENCION

La invencién se refiere a una formulacion oral que contiene
bicalutamida con un patréon de liberacion modificada; la composicién es
adecuada para ser administrada en un programa de dosificacion de tres veces
a la semana, dos veces a la semana y una vez a la semana; la composicion

se usa para producir un efecto antiandrogénico.

EA

P08/2110F
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Box No. VIIX (ii) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The declaration must conform to the standardized wording provided for in Section 212; see Notes to Boxes Nos. VIII, VIII (i) to (v) (in general)
and the specific Notes to Box No.VIII (ii). If this Box is not used, this sheet should not be included in the request.

Declaration as to the applicant’s entitlement, as at the international filing date, to apply for and be granted a patent (Rules 4.17(ii)
and 51bis. 1(a)(ii)), in a case where the declaration under Rule 4.17(iv) is not appropriate:

In relation to this international application No. PCT/

PANACEA BIOTEC LIMITED is entitled to apply for and be granted a patent by virtue of
the following:

(ii) PANACEA BIOTEC LIMITED is entitled as employer of the inventors SINGH, Amarjit;
SINGH, Sarabijit and PUTHLI, Shivanand.

(iv) an assignment from SINGH, Amarjit, SINGH, Sarabjit and PUTHLI, Shivanand to
PANACEA BIOTEC LIMITED, by an |IP Assignement agreement dated 10 June 2006,
having effect from the date of creation of the invention.

[___] This declaration is continued on the following sheet, “Continuation of Box No. VIII (ii)".

Form PCT/R0O/101 (declaration sheet (ii)) (April 2006) See Notes to the request form
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Box No. VIII (iii) DECLARATION: ENTITLEMENT TO CLAIM PRIORITY

The declaration must conform to the standardized wording provided for in Section 213; see Notes to Boxes Nos. VI, VIII (i) to (v) (in general)
and the specific Notes to Box No.VIII (iii). If this Box is not used, this sheet should not be included in the request.

Declaration as to the applicant’s entitlement, as at the international filing date, to claim the priority of the earlier application specified
below, where the applicant is not the applicant who filed the earlier application or where the applicant’s name has changed since the
filing of the earlier application (Rules 4.17(iii) and 51bis.1(a)(iii)):

in relation to this international application [No. PCT/...........cccoeciieicene I

PANACEA BIOTEC LIMITED, is entitled to claim priority of earlier application No.
1074/MUM/2006 by virtue of the following: '

(i) the applicant is the inventor of the subject matter for which protection was sought by
way of the earlier application.

(i) PANACEA BIOTEC LIMITED, is entitled as employer of the inventors :
SINGH Amarijit, SINGH Sarabjit and PUTHLI Shivanand

I:] This declaration is continued on the following sheet, “Continuation of Box No. VIII (iti)”.

Form PCT/RO/101 (declaration sheet (iii)) (April 2006) See Notes to the request form
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Box No. VIII (iv) DECLARATION: INVENTORSHIP (only for the purposes of the designation of the United States of America)

The declaration must conform to the following standardized wording provided for in Section 214; see Notes to Boxes Nos. VIII, VIII (i) to (v)
(in general) and the specific Notes to Box No. VIII (iv). If this Box is not used, this sheet should not be included in the request.

Declaration of inventorship (Rules 4.17(iv) and 51bis.1(a)(iv))
for the purposes of the designation of the United States of America:

I hereby declare that I believe [ am the original, first and sole (if only one inventor is listed below) or joint (if more than one inventor
is listed below) inventor of the subject matter which is claimed and for which a patent is sought.

This declaration is directed to the international application of which it forms a part (if filing declaration with application).

This declaration is directed to international application No. PCT/. ... ..o iies (if furnishing declaration pursuant
to Rule 26ter).

I hereby declare that my residence, mailing address, and citizenship are as stated next to my name.

I hereby state that [ have reviewed and understand the contents of the above-identified international application, including the claims
of said application. I have identified in the request of said application, in compliance with PCT Rule 4.10, any claim to foreign priority,
and I have identified below, under the heading “Prior Applications,” by application number, country or Member of the World Trade
Organization, day, month and year of filing, any application for a patent or inventor’s certificate filed in a country other than the United
States of America, including any PCT international application designating at least one country other thanthe United States of America,
having a filing date before that of the application on which foreign priority is claimed.

Prior Applications: . Application No, 1074/MUM/2Q06.dated July. 07, 2006.filed in.India. . . ......................

I hereby acknowledge the duty to disclose information that is known by me to be material to patentability as defined by
37 C.F.R. § 1.56, including for continuation-in-part applications, material information which became available between the filing date
of the prior application and the PCT international filing date of the continuation-in-part application.

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief
are believed to be true; and further that these statements were made with the knowledge that willful faise statements and the like so
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful
false statements may jeopardize the validity of the application or any patent issued thereon.

Name: .SINGH, ALt . ..o .

Residence: .M.U.m.b?.i .I !‘.d.i? ................................................................................

(city and either US state, if applicable, or country)

Mailing Address: . 2011, Samarpan.Complex, New Link Raad,.Chakala, Andheri.(E), Mumbai - 400099,. . . ... ..
Maharashtra, INDIA

Citizenship: . MAIAN

Inventor’s Signature: . .. .. % {V\")L\ ........... Date: . . 5% IM% . Q‘&OD:}L ....................

(The signature must be that of the inventor, not that of the agent)

(city and either US state, if applicable, or country)

Mailing Address: . 201, Samarpan Complex, New.Link-Read; Chakala, Andheri (E}, Mumbai--400099; ... ... -
Maharashtra, INDIA

Citizenship: .Indian . ... e e e e e e e e

Inventor's Signature: .. ... ‘. \ WJD:L}QVV\DLIM . .A ...... Date: . 5 'HA I ..... 20 0:}' ....................

(The signature must be that of the inventor, not that of the agent)

[Z This declaration is continued on the following sheet, “Continuation of Box No. VIII (iv)”.

Form PCT/RO/101 (declaration sheet (iv)) (April 2006) See Notes to the request form
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Continuation of Box No. VIII (i) to (v) DECLARATION .

Ifthe space s insufficient in any of Boxes Nos. VIII (i) to (v) to furnish all the information, including in the case where morethan two inventors
areto be named in Box No. VIII (iv), in such case, write “Continuation of Box No. VIII ...” (indicate the item number of the Box) and furnish
the information in the same manner as required for the purposes of the Box in which the space was insufficient. If additional space is needed
in respect of two or more declarations, a separate continuation box must be used for each such declaration. If this Box is not used, this sheet
should not be included in the request.

Name: .PUTHLI, Shivanand

Residence: Mumbai, India
(city and either US state, if applicable, or country)

Mailing Address: 201, Samarpan Complex, New Link Road, Chakala, Andheri (E),
Mumbai - 400099, Maharashtra, INDIA

Citizenship: Indian

Inventor’s Signature: . . . . S_W .. Date:...H hq J-‘«L( W0 ...
ent)

(The signature must be that of the inventor, not that of the ag

“Form PCT/RO/101 (continuation sheet for declaration) (April 2006) See Notes to the request form



The demand must he filed divectly with the competent Internationed Preliminary Fxamining Authority or, if bo ar more Authorities are competet,
with the one chosen by the applicant.  The fdl vicime or poodetter code of that Authority may he indicated by the applicant on the line belose:

weas AT
PCT CHAPTER I

DEMAND

under Article 31 of the Patent Cooperation Treaty:
"The undersigned requests that the international application specified below be the suhject of
international preliminary examination according to the Patent Cooperation Treaty.

For International Preliminary Examining Authority use only

1 ldentification of IPEA Date of receipt of DEMAND

Box No.1  IDENTIFICATION OF THE INTERNATIONAL APPLICATION Applicant’s or agent’s file reference
1BOX N0, I, 2 A SR N LIONA LTV, i A LA A GRDBCL_01

International application No, International filing date (day/month/vear) (Earliest) Priority date (davimonthtyear)
PCT/INO7/0027 05 JULY 2007 07 JULY 2006

C /00274 (05.07.07) (07.07.2006)
Title of invention

METHODS AND COMPOSITIONS FOR PRODUCING ANTI-ANDROGENIC EFFECTS

Box No. 1l APPLICANT(S)

Name and address: Family name jpﬂa;vcd hy-given dame: for o leped entity, fill oficial dexignativn, 'I‘e)c:.ﬁ.honc No.
The address must inclnde postal code opd name of conmiry.)
Panacea Biotec Limited. 91 22 28261113
201, Samarpan Complex,
New-Link Road, Chakala, Facsimiie No.
Andheri (E‘)‘. Munjbaa 400099, 91 22 28386955
~Maharashtra, India ‘

Applicant’sregistration No. with the Office

State (that is, country) of nationality: State (that is, country) of residence:
IN

IN

Name and address: Family nome followed by givars nanic: for a level entity, fidl official designation, The addviss must include postal code and name of coma §
SINGH, Amarijit

201, Samarpan Complex,

New-Link Road, Chakala,

Andheri (E), Mumbai 400099,

Maharashtra, India

State fthat &s, couniry) of nationality: State {that is, countryy of residence:
IN

Further applicants are indicated on a continuation sheet.

Form PCTAPEA/A0] (first shoet) (April 2007)

Sec Noies to the demeand form



Le

International application No.
Sheei No. . 2 apy

PCT/INO7/00274

Cantinuation of Box No. 11 APPLICANT(S)

If none of the folloveing sub-boxes is used, this sheet should not be inchaded in the demeand,

SINGH, Sarabijit

201, Samarpan Complex,
New-Link Road, Chakala,
Andheri (E), Mumbai 400099,
Maharashtra, India

Name and addross: (Family nam: followed by given name; Jar a legal eniite, full official designation. The addvess must include postal cudhe and name wf couniry.)

State frhar is. counrry) of nationality:

N

State fthat is, couniryj of residence:

. iN« 5

Name.and address: Famify. name followed hy yiven name; for a legal enity, fill official designation. The addvess must inchide postal code and name of counng)

PUTHLI, Shivanand
201, Samarpan Complex,
New-Link Road, Chakala,

Andheri (E), Mumbai 400099,
Maharashtra, India

State fthat is, country) of n:itioﬁali-(y: State (that is, countey) of residence:

IN

ddress: Family name follonved by given name: for a figat entity, full affiial designation, The adkdress must inctude postal code and name of

s o e eees]

eounti}

State {ihat s, cointry) of nationality: State (that is. couniry) of residence:

Name and address: (Family name followed by ghven name, for o legal entity, fidli officiol designetion. The addvess must include postal code and mame of vy,

State (that is. country) of nationality: State (that is, country) of residence:

D Further applicants are indicated on another continuation sheet.

Form PCTAIPEA/4Q] (continwation sheet) (April 2007) See Notes (o the demand form

Y6



3 International application No.

PCT/INO7/00274

Sheet No. ..

Box No. 111 AGENT OR COMMON REPRESENTATIVE: OR ADDRESS FOR CORRESPONDENCE

The following person is D agent D common representative
and U has been appointed earlier and represents the applicant(s) also for international preliminary examination,
[:] is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked.

[:] is hereby appbinted, specifically for the procedure before the International Preliminary Examining Authority, in addition 1o
the agent(s)/common representative appointed earlier.

Name and address: (Family rame followed by given rame: for o legel entity, full official designation, | Telephone No,

The adidress must inclinde posia! code and name of counry.) 91 22 28261113
Andheria, Mahalaxmi Ph.D

Panacea Biotec Limited. Facsimile No.
201, Samarpan Complex, . 91 22 28386955
New-Link Road, Chakala,

Andheri (E) Mumbai 4000989 Agent’sregistration No.with the Office
Maharashtra, India

lz] Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the
space above is used instead to indicate a special address to which correspondence should be sent,

Bax No. 1V BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*

t. Theapplicant wishes thé intérnational preliminary examination to start on the hasis of:
D the international application as originally filed
the description @ as originally filed

as amended ander Article 34

the clatms as originally filed
as amended under Article 19 (iogether with any accompanying statement)

~as amended under Article 34

the drawings as originaily filed

LI OO L

as amended under Article 34
The applicant wishes any amendment to the claims under Article 19 10 be considered as reversed.
. U Where the [PEA wishes fo start the iniemaiional preliminary examination at the same fime as the international scarch in

examination until the expiration of the applicable time limit under Rule 69.1(d).

applicable time limit under Rule 34bis. 1 (a).

Where no check-box is marked, inlernational preliminary examination will start on the basis of the international application
as originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international application
under Article 34 arc reteived by the International Proliminary Fxemining Authority before it has begun to draw up 4 written opinion
or the international preliminary examination report, as so amended,

accordance with Rule 69.1(b), the applicant requests the TPEA to postpone the start of the internationaj preliminary

4. D The applicant expressly wishes the international preliminary examination 1o start earlier than at the expirtion of the

which is the Jangnage in which the imternational application was filed,
D wihiich is the language of a translation furnished for the purposes of international search,
D which is the language of publication of the intemational application.

D which is the language of the translation (fo be) furnished for the purposes of international preliminary examination.

Box No.V ELECTION.QF STATES

The filing of this demand consiitutes the clection of all Contracting States which are designated and are bound hy Chapter 1 of the
PCT.

Form PCT/IPEA/401 (second sheet) (April 2007) See Notes 1o the demand form

4



Intermational application No,
Sheet No. . .4

g
PCT/INQ7/00274

Box No. VI CHECK LIST
The demand is accompanied by the foilowing elements, in the language reforred to in For Intermational Preiiminary
Bux No. TV, for the purposes of international preliminary examination: Examining Autherity use only

received nat reeeived

1. translation of intemational application : sheets
2. amendments under Article 34 : sheets

3. copy (or, where required, translation) of
amendments under Article 19 : sheets

4. copy (or, where reguired, translation) of

sindement undor Article 19 ; sheets
5. letier : 1 shoots
X 6. other specify) : sheets

000 O oo
oog o oOod

The demand is also aceonipanicd by the item(s) marked below:

1. fee caiculation sheet

n

Ooog

statement explaining lack of signature

2.[] original separate power of attorney 6. sequence listing in electronic form

(3

. D original gencral power of altomey

~

tables in clectronic form refated to a
) o sequence listing
A. ] copy of gencral power of attomey;

reference number, if any: 8.1 other fspecifi):

Box No. VIl SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next i cach signanre, ndicate the name of the person uumu: wnd the capacity in \\ln(]: the: person signs (if snch cupacity is ot abvions front reading the demand),

S Sl
‘ SINGH, AMARJIT SINGH SARV,:;?JIT PUTHLI, SHIVANAND |
APPLICANT APPLICANT APPLICANT

For International Preliminary Examining Authority use only

. Date of actual roceipt of DEMANT:

1. Adjusted date of réceipt of demand due
1o CORRECTIONS under Rule 60.1(b):

3. D The date of receipt of the demand is AFTER the 6. D The date of receipt of the demand is AFTER the
expiration of 19 months from the priority date and expiration of the time limit under Rule $4hie.1(a) and
item 4 or 3. below, doesnot apply. . item 7 or 8, helow, does not apply.

D The applicant has been informed accordingly. 7. D Thedatcof'receipt of the- demand is WITITIN the time

limit under Rule 54bis.1{a) as extended by virtue of

d, D The date of reccipt of the demand is WITHIN the time Rule 80.5.

limit of 19 months from-the priority date as extended

by virtue of Rule 80.5. 8. D Although the date of receipt of the demand is afier the
5. D Although the date of reccipt of the demand is after the expiration of the time limit under Rule Sdix.1(a), the

‘ expiration of 19 months from the priority date, the delay in arrival is EXCUSED pursuant to Rude 82,
‘ delay in arrival is EXCUSED pursuani to Rule 82.

For International Burcau use only

Demand raceived From (PEA on:

Form PCTAPEA/A4D] (last sheet) (April 2007) See Notes to the demand form
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PCT "

International Application No.

REQUEST

The undersigned requests that the present
international application bé processed
according to the Patent Cooperation Treaty.

1 int\*n‘ aton wal | . dxx 2 Daw

Name of receiving Office and “PCT Tnternatonidd Apphcation”

receiving Office wse only

Apphicant’s or agent's {He referviee
m dovieedy 113 characiers mesimums

Box No. 1 TITLE OF INVENTION

METHODS AND COMPOSITIONS FOR PRODUCING.ANTI-ANDROGENIC EFFECTS

Boy No. 1t APPLICANT | } This person is also inventor

Nine and address f/:'rlllil(\"!i(.l"n»‘[}J”r‘m‘(’rf by givén name, foralegal enniv, full official designation
Pheaddress must tielude postal code and name of country: The counny of the address velicared w ths
Bovas the apphicant's Staie (thatis, country) of residmce ffno Stare nfmm[uzr( W indicoled below o
Panacea Biotec Limited.

201, Samarpan Complex,

New-Link Road, Chakala,

Andheri (E), Mumbai 400099,

Maharashtra, India

v, B
FFacsimile No.

Telephona No.

91 22 28261113

91 22 28386955

Teleprinter No.

Applicant’ s registration \n W Lh ;hN)n

Saate fhat o, countny of natonality

IN

I Svate (thar s, countret of residence.

all designated
Staies

N
L L1

all designated 3 ales except
he Untied States of Amenca

the Unued States
of Amenca only

the States mdicated
the Supplementad Hoy'

This person is applivant
Box No. 111 FURTHER APPLICANT (\} AND/OR (FURTHER) INVENT OR(\)

for the purposes of.

Name and address: (Familvname, ﬂzllouwdln
Fhe address must inelude r)mn.l code and nun
Boxis the applican’s State {ihar is, comntry) of v

SINGH, Amarijit

201, Samarpan Complex.
New-Link Road, Chakalg,
Andheri (E), Mumbai 400099,
i Maharashtra, INDIA

fven name; jor alﬂga/um“ nill official designanos.
couniry The country of the aeldress Indicated o this
tence a/’r.rl.ﬁu:reﬁﬁ wsidenve 1y indicaied belae ;

This persan is

L]
[X]
[]

Applicant's registration Ne.with the Vxfice

apphcant only

apphicant and inyenios

mventar oy (7 s chechboy
marrked, o not fitl i helow

State (that 1. conmiry} of nationahity:

IN |

| State fthai s, countng of residence.

This person 15 applicant
fur the purposes of.

all designuted .
D Siates X

D all designated States exeen

the Uniied States of America

the United States D the Staies smdicaied m
ol America only the Supplemental Boy

@ Further applicants and?or (further) inventors are indicated on a cominuation shect

Box No. IV AGENT OR COMMON REPRESENTATIVE;

OR ADDRESS FOR CORRESPONDENCE

The pcrson identificd below is hereby/has been appointed o act.on bebalf
of the app’ ‘mmrﬁ’} before the competent International Authorities as:

[

agent

‘\'am(‘ and addvess: (Familyname follovecd by-yiven name; for @ legal eniey, full officd deswgnaiion
The addvess must inciude postal-cide and name of couniry.)

ANDHERIA, Mahalaxmi
Panacea Biotec Limited.

201, Samarpan Complex,
New-Link Road, Chakala,
Andheri (E), Mumbai 400099,
Maharashtra, INDIA.

COINUT N
representufive
Telephone No.

9122 28261113
Facsunile No,

91 22 ’28386965”

Teleprinter No,

Agemsregistraiton No withthe Office

|

Address for correspondence: Mark this cheek-box where 1o agent or conmon representative ssthas buen anponied s i
space above is used instead to indicate a special address to which correspondence should be sent

Form PCT/RON0T {first sheet) (April 2000)

See Noges des (e vogiaest Jova

£



Sheet No ... 2.,

Continuation of Box No. 111 FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the fhllowing sub-boxes is used, this sheet should not be included 10 the request,

Name and address, WFamidynenme foliowed by given name; fora leyat enuty, full officecd designasion
The adddress st isluede pustal code and name of country, The couniry of the address imdicated in ihis
Bovis the applicant™c State fihar is, counmy of vesidence if no Staee of vosidonce 8 indicatad bt ey

! applicant onjy

SINGH, Sarabjit
201 Samarpa% Complex applicant and i enun
Yol il ‘ ] venter onds ¢ s Checa-fon
EGQJHLI”?EF;OS‘G. Cbhak4aégb99 D £y marked. do ot gl el
nanheri , Miumbpa) 4 ; ‘
Maharashtra, INDIA CApphicant sregstration No waith the Ditiee

This person s

Ssate (thui iy, couarri of aationality: | State ghat sv cannr b of residence

IN | LN

This person is applicam all designated all designated States excep . the Limited Swaes the Staes adaied o
for the purposes of* Siates the Lnited States of Amenca of Amerca onls the Suppterrenial Boy
P A &

Wame and addresst (Famidy nameilicwed by groen name, fiora legat ontin fulf ajficial degsgnton
The addrass imust snclude posial cade and name of couniry The caunire o the ediress aicaimd i s
Box s the appleant's State fhat fxoconmiryd of remdence iWeo Staie of rendera e < mdreeted bubon 1 D applicant onn

PUTHLI, Shivanand ‘[Z]
201, Samarpan Complex,

This person »

appheant and inventon

: D inventor only ff sy check-boy
New-Link Road, Chakala, is marked, doono il helow s
Andheri (E), Mumbai 400099, —

' ApplicantUs registration No.with the Office
Maharashtra, INDIA PI eg ¢

Stale-pthai i, comiry) o7 navonality; State dhat s, connry of residence:

IN | IN

This person is applicant all designated all designated States except the United States the States indiemed m
forthe purposes of: States the United States of America of America only the Supplemental oy

Name and address: 7 /i’nuu‘h:nmuzivjb(lmvecl by givenname, for« logel wiirte, fidl ufficial dexignation

The aeidresy musi meliide postal codi.and name of counus, The couptiyrof the addriss indicared in this
i f Fete) ERY N st it o fa s fefionce 1 ne S PR PR s £ Iyorf, N

Bois the applicant’s State (thar is, sotriry) of residence if no Stare of residenee is indheaied befow : D applicant only

| D appheant and inventor

D imventor only 7f this elivek-beoy

is mevked. do wot 11 hetew

This person 18

Apphicant’sregistration No withthe Office

State fthat is, vorwamy of nationality:

State frhar iy, couniey of residence-

Thus person is applicans D all dessgnated. Al destgnaied States vieep the Unaed States the States indiakil i
for the purposes of States the Lnited States of Ameriga o+ Amenca onls he Supplementat Hoy
Sk |

.‘:amg and addr CSS: {Familynantfoliowed by givern name; fora fegal entity, jidl officiat designagion. This person is
The adddress must include postal eode ead nameé of country. The cowatry of the addrovs mdivated s thiy
Box iy the appliceum's State (that is, corotry) of residenceif no Siate of residence 1s ingieaicd below j []

apphicant oniy
D applicamt and inventor

D iwventor enly ([ thes checibi
es marked, do et fill i below

Applicant’s registration Na with the Office

State (that-is, couniry} of nationality: Staie frhat 1, conniry) of residence:

i
|
|

This person is applicant all designated “1 all designaed States exvept the Urited Swates the States mdicated i
for the purposes of: ‘ States the Unifed States of Amerten of Americy only ‘ the Supplemental Boy

D Further applicants and/or (further) inventors are indicated on another cantinuation sheet

Form PCTIRO/ 0 {vontinuation sheet) (April 2006)

See Neates ten the sequaesi forn

0



Sheet Na 3

Box No, V DESIGNATIONS

The Hihing of this request constitutes under Rule 4.9(a), the designation of @l Contracuing Sties bound by the PO T onthe mteonatuna,
Hhng date, tor the grant o eveny bingd of protection asatlable and where applicable, fov the grant of both regronal and nadicna, natenis
Huweser,

D DI Germuny is not designated for any kind of natonal protection

D JP Japan is not designated Yor any kind of aational protection

D KR Repubhic of Korea is not designated for any kind of national protection
D RU Russian Federation is not designated for any kind of national protection

tThe eheck-boxes albove sy aniy be used i exclude (irvevocaby) the desigaations copcorasd i, at the e of e the anouaioms!
application contatns in Box No, V1 a priovuy claint o an vaviier natonad applivacion filod mothe puricadar State oo osned s nder ©,
avend the eeasing nfthe effees, wnder the noaonal law af this cartror manienal application. See the Notevio Bax Noo Uav i the e onseqingi o
of s h natonal lav prosasiony retitese Staiesy

Box No. V1 PRIORITY CLAIM

The priovity of the following carlicr application(s) is hereby claimed:

Filing date Number Where earlier applicaton
of carlier application of carlier application R S
{davimonthivear) 'la[;::nq;‘l \l)lr)pl\‘lit;;;:r]r regional applicaton:® | inernational application. |
' ' SFWTO regronal Office recen g Oitice
ftem (1)
1074/MUM, IN
(07.07.2008) —
ftem (D
¢
i —
tem (3) f
13 .
1 :

D Farther priority claims are indicated inthe Supplemental Bos

The receiviny Office is requested 1o prepure and tansmic o the International Burean a centified copy of the earhier appheationiss fonh
if the earlicr application was filed with the Office whick for the purpases of this international application is the revenang Offeet wdentified
above as.

[ altnems @ item (1} L iem 2 (] iemd) [:] other, see Supplenicatad B

* Where the carlier applicatipn is an ARIPQ application, indicate at leasi one courry partv 1o the Pavts Comvenins toe the Pt i of
Indusirial Propeety or one Member of the Weorid Trade Orpanization for swhich Dt earlier application was fed Kude ek
P, < o J £

Box No. VII  INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Authority (ISA) 0f pvo ar morve huernarionad Searcling Ahariios are eompetont i carn ot ine
iiernahinal search, ndicate the Auihority chasen: the two-leiter code e be ased)

ISALAT o
Request 1o use results of edrlier searchy reference 1o that search (i un earlior search hay heen carvied vui Iy or regniested fram the
Inteynational Searching Aithority). _

Date (dayrmonthivear) - Number Country for regional Offices

Box Ne. VI DECLARATIONS

The following declarations ar¢ contained in Boxes Nos. VI (1) 1 (\) fmark the applicable

Number ol
vheek-boves below and indicans i the vight columin the monber of vacl tpe of deciaraiian)

gechutatons

(] Box New VIH (i) Declaration as 1o the identify o the inventor
1] Box No. VHI (D Declaration ag 1o the applicant's entrttement. as at the international fikay

date, 1o apply for and be granted i paten 1
X Box No. vin {111} Deelaration g5 to the applicant’s entitlement, as a1 the imernauenal e

date, to claim the priority of the carlierapphicaton 1
m Boy No. VT {ivy, Declaration of inventorship (ondy for the purposes of the designation of the

United States of Awerical

Py

[:] Box No. VITT (v) Declaration as w nen-prejodicial disclosures or exceptions 16 lack of noveity

Form PCTROMO0T (second sheetd {Aprit 2006y St Nptes e 1t regianst iorm

O



Sheet No. . ‘,4. L

Box Nu. VITT (i) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT
The declaration must conform o the standardized wording provided for in Section 212 sev Notes @ Boaes Nos, VUL VI i 1ot fongenerdy
and the specific Notes fo Box N6 VI (i), If this Box is not used. this sheet showld not be meludvd in the 1UQUEeN!

and SEhis Hu)(i)). i a case where the declaration under Rule 4 1 7(iv) is not appropriaie;

In relation to this international application No. PCT/

PANACEA BIOTEC LIMITED is entitled to apply for and be granted a patent by virtue of
the following:

(i) PANACEA BIOTEC LIMITED is entitied as employer of the inventors SINGH, Amarjt;
SINGH, Sarabijit and PUTHLI, Shivanand.

(iv) an assignment from SINGH, Amarjit, SINGH, Sarabjit and PUTHLI, Shivanand to
. PANACEA BIOTEC LIMITED, by an IP Assignement agreement dated 10 June 2006,
having effect from the date of creation of the invention.

[:] This déclaration is continued on'the followifig sheet, “Continuation of Bos No. VI (ii)"

Deciaration as to the apphicant’s entitlement, as at the international filing date. o apply for and be wrarded a patent tRules A 170

Form PCT/RO/ 01 {declaration sheet (i) (April 2006) See Nows 1o the request jorm

41



Sheet No, .. 9

Box No. VIII (ii))  DECLARATION: ENTITLEMENT TO CLAIM PRIORITY

The decturation must conform 1o the standardized wording provided for m Section 213, see Nows fo Boxes Nos. VI VU g w0 v ) v generaly
und the specific Notes to Box No VI (i§i). If this Box is not used, this sheef should not be inchuaded in the request,

o

‘. SINGH Amarijit, SINGH Sarabjit and PUTHLI Shivanand

Declaration as to the applicant™s entitlement, as at the international filing date. to claim the priarity of the earler apphication speedied
below, where the applicing is not the applicant who filed the cartier application or where the appheant’s nume has chunped sinee the
filing of the earhier application (Rules 4,170k} and 5 1Ais 1(a)iii));

in refation to this international application [No. PCT/....................].
PANACEA BIOTEC LIMITED. is entitled to claim priority of earlier application No
1074/MUM/2006 by virtue of the following:

(i) the applicant is the inventor of the subject matter for which protection was sought by
way of the earlier application.

(i) PANACEA BIOTEC LIMITED, is entitled as employer of the inventors -

......

[J This deciration is continued on the Tollowing sheet, “Cantinuation of Box No. VI{] (iif)".

Form PCT/ROAGT (declaration sheet {0311 {April 2006) See Noses i the regtiond torm



Sheet No 6

Box No. VITL(iv)  DECLARATION: INVENTORSHIP {only for the purposes of the designation of the United States of Americal

The declaraiton must conform to the following stundardized wordiag provided for n Section 214° seo Notey t Boxes Nos VUL VIl ot o
fan eseralyasd dispeerfie Notes fo Ben No VI e 1y Brosas nar svesd dias sheo: shodd aor bo weluebesd e regiiesd

Dectaration of inventorship (Rules 4.17(iv) and $1his. 1ia)isv))
far the purposes of the designation of the United States of Americs:

Ihereby declare that | believe Fam the original, first and sole (ifonly one inventor s Histed below b or jaint (1 more than oae 1y entor
15 hsted below) inventar of the subject marter which is claimed and for which a pitent is soughi,

Thix decliration is dirccted to the internatianal application of which it forms a paet (f filing declaration with applicitiond

This declaraton isdiveeted o international application No PCT: Of Turnishing dechaniton puisaant
to Rule 28ier)

L tereby dectare that my residence, maihng address, and citizenshap are as stated neat to my name

I hereby state that | have reviewed and understand the conteats of the aboy e-identified inmternational application, g the Craaas
afsadapplication, | have deniiied in the nequestol said appleaton, in cumpliance with PCT Rube 4 10 any Claey o Joreign prnsi
and thave identificd befow, under the heading “Prior Applications.™ by application number, oy or Member ol the Waorld Trade
Organization, day, month and vear of iling, any application fora patent or inventor’scertificate filed ina country other than the Unuted
States of America, including any PCT international application designating at least one country other than the United States of Ametica,
having a filing date before that of the application on which foregn prionity is clamed

Prior Applications: . Application No. 1074/MUM/2006 dated July 07, 2006 filed in.India. . ..

PR R TR

I herchy *\CLI’!()WIL(!LG the duty to diselose information that 15 known by me 1o be matenal to patentabiliy as defined by
ITCER.§1.56.: nciudmL for continuation-in- partapplications, material information which became availabie beiween the fHhing date
of the nnor application and the PCT internatinnal filing date of the continuabon-in-part appheation.

Fhereby declare that all statements made herein of my own knowledge are true and thai all statements made on mformauon and behe!
are believed to be trues and further that these statements were made with the knowledge that willful false statements and the Bike so

trade wre punishable by fine or iinprisonment, or both, under Sectiun 1001 of Tuie 18 of the Gited States Conde and that sueh alliag
false wmmcms may jeopardize the validity of the application orany patent issucd thereon

Name: SINGH, Amarjit. . ... .., .

Residence: Mumbal India. )
{city and either US state,. if' appl:mblc or umnm}

Mathiag Address: . 201, Samarpan Complex. New Link Road, Chakala. Andheri (E). Mumbai - 400099,
G Maharashtra, INDIA

Citizenship. | Indian

~Hn . ,
fnventor's Signature; . . . : Date. c’.’) o :‘lll)xj v,i)wCO‘Tf‘

' Ih. signature must be that of the mventor, not (h.u of the apent)

Name. . SINGH, Sarabjit

(,cuv 'md cnhcr US state, 1f'apphcmic or youmn)

Mailing Address: 201, Samarpan Complex, New.Link Road. Chakala. Andheri (E), Mumbai - 400099,
Maharashtra, INDIA

Citizenship; Indian

| R N
Inventor's Signature: .. . (\@M\JY]JQNXC)L o Date: ). \ :R\({/:{ QDOT}L

{The signature must be that ol the inventor. not thai of nw agent)

This decluration is continued on the following sheet. “Continuation of Box No Vill in”

Form PCTRONOT {declaration sheet (ivYi (Aprst 20009 Sev Notes pe i reanest forne



Sheel No. . 7

Continuation of Box No. VI (i) to (v) DECLARATION

ifthe spaceis insufficient inanyof Boxes Nos, VI t0 (v fernish ol the information. inelueding in the case where maore than fwo imventon
are to be named in Box No. VI iivg, i siieh case, write “Contmuation of Box No VHE 7 pdicanse the item simther of thae Ross amd tarids
the infarmation in the same manner ay vequired for the purposes of the Box i whei the space was insufficiens addinonad spad e o neciid
i respect uf o or more declurations. a separate continuation by st be used for cach sich deciaraon 1thes Bo s nof usea 9 sioer
shawld not he incheded 1 the request

Name: .PUTHLI, Shivanand

Residence: Mumbai, India _
(city and either US state, if applicable, or country)

Mailing Address: 201, Samarpan Complex, New Link Road, Chakala, Andheri (),
Mumbai - 400099, Maharashtra, INDIA

Citizenship: Indian

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

(The signature must be that of the inventor, not that of the agent) '

Form PCT/RONO1 (continuation sheer for declaration) (April 20063 See Notes 1ot reguest form
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Sheet No

Box No. 1IN  CHECK LIST: LANGUA

GE OF FILING

This mternational application contains

{(a) on paper. the followrng dumber of
sheets

request {including
declaration sheets)

desenpiion {excluding
sequence listing and/or
tables related thereto) :

claimy :
abdract

drawings

Sub-total pumber of sheets
sequence hghing

tubles refated therelo

(for buth, actel number
of shews o filed on paper,

fee calcutanon sheet

ongmal g

any: ... ..

e s L

flanguage): .

This ivemational application ;s accompanicd by the tollosng
Bemis) forark the apphicadle chock-hoxes bedinwe and midicany o
right eolumn the number of vach tienn)

arigingl separate power of attorney

encral power of attorne

staternent explaming lack m"ﬂgmmu'a

priority documentis) identified in Box No \as

translation af iternational gpplication it

Numbier
ot tlents

copy of gencral power of attorney: reference number,

separate indications concerning deposited microorgansm
or other bological matenal

whtcther or nor afso
filed m elecirane Jorm,

e

S‘equmu‘ histng inelectronie form
findicare wwpe aned numpar of carriers

see (v) belomw)

Total number of sheets
[0 only in clectronic.form
{Seation 801(a)(i))

{11 O sequeice listing

A1 [::] ibhes relnied thergto

(¢r [ alsoin electronic form
{Scetion 801 (a)(ii})
(i O sequence tisting
ta1 O rables related thereto
Type and number of carriers {diskette;

CD-ROM, CD-R or other) on which are
cantained the

[ sequence disting: .. ... ... ...
(] iables related theretor, ., ... ..
(uddifional copmes (o be indicated under

items 960i) anclor 1005), in right column)

(iiiy

. O

AN

application)

1.0

other dspecifvi: ..o L.

rmentipned i fefl

tables i electromie formyreimed to seguence hisung
findicare tvpe and member of carrers)

3 copy submitted for the purpases of imernationsl search und~
Rule 13zer only cand not as part of the imtemational application
(1) ] ey where check-hax th(1) or (1) 15 marked oy left ot
uddnmnqlmplu mcluding, where appheable, the copy for the
purposes of internaiional search under Rule 13ier

3 rogether with relevant siaiement as to the idensity of the copy ot
with the seguenee listing

cutbiinn

(i [ copy submiticd tor the purposes of mternational search under
Section $02(b-guater) only fand not as part of the iternational

(i O tenbyswhere check-bux ihifiii or fepfith s mavied 1 lej columuy
additonal copres ncluding, where apphicable. the cops for the
purposes ol international search umim Section 8O2b-guatisy

ity [ together with relevant statement as to the identisy of the copy or
copies with the 1ables mentioned in.left column

Figure of the drawings which

Language of filing of the
imternational application:

English

should nccompany the-abstract:
‘- Rox No. X

SIGNATURE OF APPLICANT, AGENT-OR COMMON REP lllZSEN;'l"k\T’IV"lEI

Next to earl signatere, indicate the.nante if the persan signing and the capauity in which ihe persas signs (f sueh eapatcite (s not obvidees from rouding he Frgiest)

S5 A

SINGH, AMARJIT s
APPLICANT

Y |
Cquafﬂquk

INGH, SARABJIT

APPLICANT

PUTHLI, SHIVANAND

APPLICANT

I Date ol actual receipt of the purporied
imternational application:

Fat recerving Office ase aaly

2 g

3

umeiy recenved papers.or draw ings com
the purporlcd international application:

Corrected date of actual receipt due 10 later bu

pletng

|
: ] recennnd

|5 Do of drety ruexplomwwquzrcd
corrections under PCT »\n,cc 1(2)

D nut recened

5. Imernational Searching Authority
(if two or more are competent);  [SA

/ 6. D

|

P {
Fransmittal of scarch copy delayed
until s¢arch fee 15 pard ’

Dale of receipt of the record copy
by the Intemational Burcau:

For International Bureaw use only

Form PCTIROAMOT last sheety {April 2006}

Sow Soves 1o e rediesd torn

b
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CONSULADO DE COLOMBIA

" 10.03/2008 NUEVA DELHI

LA SUSCRITA, ENCARGADA DE LAS .
FUNCIONES CONSULARES ANTE LA EMBAJADA DE COLOMBIA EN NUEVA
DELHI, INDIA,
VISTOS LOS DOCUMENTOS PRESENTADOS POR LOS INTERESADOS

CERTIFICA:

QUE EL SENOR G. HARSHAPPAN, OFICIAL REGIONAL (OI) DEL
MINISTERIO DE RELACIONES EXTERIORES DE INDIA, QUIEN AUTENTICO LA
FIRMA DEL SENOR P.S. PANWAR DE LA EMPRESA PANACEA BIOTEC,
FIRMANTE DEL PRESENTE DOCUMENTO, EJERCIA EN LA FECHA LAS
FUNCIONES INDICADAS Y SU FIRMA CORRESPONDE A LA REGISTRADA EN
ESTE CONSULADO; QUE LA EMPRESA PANACEA BIOTEC, ESTA
CONSTITUIDA DE ACUERDO CON LAS LEYES DE INDIA'Y CUMPLE SU
OBJETO CONFORME A LAS MISMAS (SEGUN DECLARACION NOTARIADA
ADJUNTA AL DOCUMENTO) DOMICILIADA EN  NUEVA DELHI, INDIA; QUE
EL SENOR P.S. PANWAR DE LA EMPRESA ARRIBA MENCIONADA, ESTA
FACULTADO PARA FIRMAR EL PRESENTE DOCUMENTO.

'DADO EN NUEVA DELHI A LOS ONCE DIAS (11) DEL MES DE
ENERO DE DOS MIL OCHO (2008) |

OLYMPIA LEON DE SINGH
EF.C. .

3, Palam Marg, First Floor, Vasant Vihar, New Delhi-110057 INDIA
Tel.: 91-11-51-66-21-03, 51-66-21-05  Fax: 91-11-51-66-21-04, 51-66-21-08
¢-mail: emcolin@bol.net.in

9)
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Brigard & Sastro i
BOGOTA - CULOMBIA

5 campios Jde nomore, domicilio ylo direccion. eiaborar, above; to prepare, prosecute and register licenses of any
wuamiter v registar contratos de ficencia y licencias de kind, to act as plaintiff or defendant in any instance or
_adualesquicra clases; intervenir como demandante o como recourse, and before any judge, corporatiort. public official
Lo Nuemandade en cuglguier instancia y recurso ante cualquier or authority in judicia!, administrative and police actions,
sz corporacin.  funcionario publico o autondad  en such as:  opposttions 0 the regstration of trademarks.
acciones Judiciales, administrativas y ge policia tales comao. caducity, cancelladon and nulbly actions, olairm attong
gpusicicnes al regishro de marcas; acciones de caducidac, durived from e obtaining or exploitation of heenses, ac
caraiacitn v nulicad: acciones reivindicaionas. acciones of unfair competfion; cniminal proceedings, " actions
de la obfzncion o explotacian de lcencias, payment of damages: claims or observations on pate
agciones de competencia desieal, demandas oenaies; applications, maodels, industrial designs and utility models:
acciones  de  mdemnizacion de nerjuicios, reclamos y in the exercise of preventive measures and i other aciions

) ‘dereoms concedidos o en curso de concesion; recibir foda

B g MRS

| This poweght 4 -
Nl ’(n'uez;t-ro) lnombre o actuado asi como la facutiad seitle @ mise on my (our) behalf, and o
, e desistir. transigir, comprometer, v la de sustiturio =n substitu wer in whole or in part and to revoke
tude o en parte y revocar sustituciones.  Asimismo substitutiop@ At the same time | (Weygfheraby appoint
:'l:)v'\wt)ro(atY'!chs) a: JUAN PABILO CADENA SARMIENTO JUAN BAHI.C CADENA SARMIENT.@Enu/or CARLOS #.
¥iC _CA_RLQ.‘S H. PALACIO EASTMAN y/o MARTIN E. PALIRIC EASES andlo FRTIN E. TORRES
TORRES CARDOZQ domiciliado(s) en la Carmga. No. ()(}-ZO dofifi ToNo 7124, Tore B
71.2 Tarre B Dan e | calros e oy - - Lo i et rarr e
(1 1 Tu ® =3 :“t) fl’.‘ vu \.{WlJF,bllVO._x‘ oy r};ﬁ@‘g@ﬁf’;‘-- g »r)/! my (o) with powers to racaive
L OIOIDiE, con facuilades para 2 % e oxmotfications ' extraudial
designar apoderados judiciales o e; Qg A ! ' mey
~y L ’
o~ . ! . U}
Otorgado y firmado en ; E (\ 2 8 DL
. Ao -

capelaciones v

PODER
o (nosotros), Panaces Biotec Lid.

domiciiado(s) en, B-1 Extn/A-27, Mohan Co-operative

Jindustnal Estate, Mathura Road, New Delhi - 110 044 —~

INEHA,

nomthrotamoes) a; JUAN PABLO CADENA SARMIENTO
yro CARLOE H. PALACIO EASTMAR yio MARTIN £
TORRES CARDOZYD, de Bogota Colombia, apederados
verdaderes y legales con poder especial amplio ¥
suficlente, para recabar dg las oficinas y aulondades
colombianas  administrativas, judiciales 'y de nolicia, en
cualquier instancia o recurso, la obtencion de patentes de
iwwencion, registros de marcas, disefios industriaies,
modelos de utilidad, depositos de nombres comerciales,
wmas comerciales v ensenas, registros de derecnos de
autor y contratos  sobre  los mismes.  oblencion  de
cerificados de obtentor de variedades vegelales, ast como
SUS - Prorrogas, renovaciones, anotaciones de traspaso.

sehvaconss  a  solicitudes  de  patentes,  disehos
industriales, modeins de utilidad, en el ejercicio de medidas
cautelares y en otras acciones ¢ medidas simiiares.

A este electo. iofs) faculto(amos) para slevar sohcitudes
formuiar dessnpeiones, enmierdas,
declaracignes,  opesiciones.  cancelaciones, nulidades,
reCiamos,  pagar impuestos,  cdolas vy
gravamenes prescrilos por la ley, renunciar ¢ desistir a

protestas,

de docurnentos v valores, dendo el s

POWER OF ATTORNEY
| (We), Panacea Biotec Ltd.

domiciled in, B-1 Extn/A-27, Mohan Co-operative
Industrial Estate, Mathura Road, New Deihi — 110 044 —
INDIA

Heréoy appomts JUAN PABLO CADENA SARMIENTO
andlor CARLOS ti. PALACIO EASTMAN and/or MARTIN
£ OTORRES CARDOZO. of Bogota, Colombia. my  (our)
true and lawful attorneys with special, ample and sufficient
power to ottain from the Colombian administrative. judicial
and police offices and authorities, in any instance,
privieges  of patents  of invention, registration  of
trademarks, industrial  designs  and - ulility  models]
regsiration of commercial names, slogans and emblems,
agistration i copyright and contracts related  thercto
cortificates of obtaimers of vegelables varielies, as well as
extensions, renewals and recordal ot assignments and
changes of name. dornicile and/or address related to the

or similar proceedings.

Ta that effect they hereby empowered o lile applications.
formuiate descriptions, amendments. protests,
declarations, oppositions, cancellations, nuilines, appeals
and claims; o pay tfaxes, guotas and assessments
prescribed by faw, renounce or waive the rights granted or
in the process of granting: o receive all kinds of documents

2 € . 2150 and valuables, giving the respective release of receipl. and,
respectivo. y, en general, para dar ante dichas autoridades i generai, to fake belore said authorities the necessary
wdes fos pasos necesarios al efecto indicado y iomar

fodas lmg medidas que creyeren conducentes al resguaido
de s faesbas ntereses). con todas ;

raculiades wgales necesanias

Irste poder comprende la facultad de ratificar o confinmar

hoy de de

NOTARY

FANETE RAL-LIDETARAL .

may

eci(s)

sieps to such effect, and any measures thal te
o sateguard of ray  (Qury e

2SSy fegal DTS
7

L

AT falulty to ratily or contirm oesist.

Calyy ¥ 4 MEnager

intellectual Property & Legal Affairs

A N oan o



"'“"{TIFIEADO NOTARIAL (SOCIEDAD)

Hoy de de

personalmente comparecié ante mi,

a quien conozco, y de quien me consta que firmo el
anterior documento, debidamente juramentado declaré y
dijo que él (ella) es

de, Panacea Biotec Ltd.

Sociedad legalmente constituida para un periodo de
duracién que aun no ha terminado; que el declarante esta
autorizado por dicha compaiia para conferir este poder:
que el seflo estampado por ¢l al-pie de tal poder, en
nombre y representacton de Iaexpresada compaiiia, es el
sello oficial de. eIIa cy que el olfjeto; para el cual se confiere
este mstrumento esta cempreradldo dentro del objeto social
de la sociedad. o f...
NI o J i

El suscrito Notario hace. constar‘lque tuvo
.pruebas de la existencia de la sociedad.

(o

“stado de
con fecha 4 S

CERTIFICADO NOTARIAL
' PERSONA NATURAL

de de , Comparecio(eron) ante

} a quien (es) conozco y me,oonsta tque es(son) . la(s)
| nersona(s) firmante(s) def. documento que precede y
| quien(es) declara(n) que otorgdh el misme para los fines y
propositos que en él se expresan. »

REQUERIDA.

WRER OF Gc i

f—‘h"\‘.’\ é‘eu »x

(_ 28D8C 2007, m&

(JASPREM T quH)
Asstt, Secretary
Delhi Charaber of Commerer

“

NOTARIAL CERTIFICATE (CORPORATION)

.On this
appeared before me,

day of of personally

P. S. Panwar

[ t6* mé“known,’ énd' khown to e to'be’ the\iperson who
signed the foregoing instrument who being lby me duly
sworn did depose and say that he (she) is the! wa 2

! ‘mm@mm?%%@y Ay d L,;:e,/u, ;qlrpmgg

-
" of, Panacea Biotec Ltd. &I{;{fn/ 23, MrC*I° =9
MATHURA READ, NEW DE z.m~7f®/r’é' um

}

¢..Which is tegally constltuted for a term not yet explred, that

~deponent is authorized by said Company to confer this
Power of Attorney: that the seal affixed hereunto by the
deponent in the name and on behalf of said Corporation is
' the corporate seal thereof; and that the purpose for which
this instrument is granted is inciuded within the corporate’
. purpose of company. o -

e IR

A ‘ ' . . . ;

m-v)rw-m ORI . T !

undersngned Notary Pubhc attests' that hé has seen the
nts-that prove the existence of the company.

o

‘\m@
.js Lw

.er

nd that he (she) who grants the present power of attorney

=
‘9_”"1/% Representative.

Public Notary (Seal)

NOTARIAL CERTIFICATE
NATURAL PERSON

New Delhi

On this day of
personally appeared before me

of

who is(are) known to me and who | attest executed the
foregoing document and he (they) declared he (they)
grant(s) the documem for the uses and pu:posea therein
expressed.

34

LEGALIZATION, BEERSH I fifor
IS REQUIRED. _f”
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(CONSULADO DE COLOMBIA )
NUEVA DELHI
INo. 65/ 0%
JEl'suscrito Cénsul de Col
que el senor.é....Ha AT vcrnnnane
que autoriza el presente docdmerito, ejercfa
> legalmente en

ymbia CERTIFICA

all expreaada las

(o).
e

gl y que la fling vy uello guw oo el documento

femi aparecen Gomo sUyos son los que usa y {-5;?‘ ve
‘ ¢ G Yy oy A
- acostumbra en sus actos oficiales. == e !
r W ' e
'iﬁ ’(?*onsul no asume responsabilidad alguna! ;;"'z.g. &
G I\contenldo de! documento. ; == ™
s ‘;.‘ pE—. L E‘;a
, /E/' .y = e
OLYMPIA LEON T SINGH
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO d

LT

\’ ‘\
Fecha: 2009 01 29 16 34 09 Dep 2020 NUECREACION[ »E

. Tra. 11 PATENTEIYI} Eve: 379 FASENACIONALIl '\
: o ) Act. 411 PRESENTACION Folios: 99 .

LA

A ku‘mo& MININOS PARA ADMISION A R/\Mm«'
| - poT
e e MODELODE UTILIDAD [ 1
PATEJ’W’E PEINVENCION < , MODup DE UTIL]
. i, ‘ tente SRR A
- aclonde-que sé sollolta la ooncmldnce una pa o
iwlr];j]g 1(2221(1(;'16[}(]0%[@” dol solleltants.o de |a P@loOﬂcl que PlOu@l]df ollgltud jj// |
¢ Desaripolén de Id ivenclen R L 8
¢ Dibujps de ser eslog pertinentos - .- . - /,/

Comprobantd de paqo de !au tasag estfxbloold | , L

INCOMPLETA [ ]
OMPLETA [ 1 » T

| JISLNQI\JDLSIRI/\[ L ]

| - ~ fial o
b lncloqolén ch qe 50 ooll( e o regm o do-Dissfio Indug
$. Datos de Identificacion del sollchante o-dela pey ‘BONa que: pmona l&, \)qu {L{;? [ {
H Reprgsentaclon’ dréfica v Tologréioa dc? Pls oﬁa Industrial o muest 1 5;
7 materlal que Incorpera ef disefie., - o i j
¢ Qowrom nte do pugo de lgs. twaa oala MOQM | - v
"3@\4}31 ETA t b o . INCOMPLETA |}
LOQU MADE HxA ZADO [ - |
| s (@ fO Traza f ‘ { {\
4 Indiacién-de que o solldlta dsoglutto do quuomxc ! 3
& Datoside entiffcacldn el wolloltamgo dela persona qie presenta lq. sollcih d i }
¢ Represenfaclén gréflca del OuC{UQITl( razado . - e
¢ Qompmbwnedo pﬂJO de las. cluaoe tablecidas o Co :
" ooszu TALT H\-Joofwm-.tzzfrl/:\ [,
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogota,
2020

Doctor{a)

CADENA SARMIENTO JUAN PABLO
Apoderado(a) y/o Representante de
PANACEA BIOTEC LIMITED

REFERENCIA Radicacidn No. 9 8313
Solicitud internacional PCT/IN2007/00274
Fecha inicio fase nacional 07/02/2009
Trémite 11
Evento 379
Actuacidn 430
Oficio No. e 2255

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisidén 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. Si fuere el caso, el solicitante debe adjuntar la traduccién de los anexcs del
reporte de examen preliminar internacional (Art. 36.2.b) del tratado PCT.

En cumplimiento de 1lo dispuesto por el articulo 39 de la Decisidén 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerarid abandonada y perderad su prelacidn.

Notifiquege el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capit quinto del titulo primero de la Circular Unica No.10 de 2001.

b Gl

DORIS ENA POLO CORDOBA
Jefe d la divisidn de Nuevas Creaciones (E)

anterior, _requerimiento fue notificado por fijacidén en lista de

echa 8 zoog

adpall



