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Crystalline polymorphic form of irinotecan hydrochloride

BUMMARY OF THE INVENTION

This inventlon relates to a novel crystalline
polymorphic form of the compound (58) -4,11-Diethyl -
3,4,12,14-tetrahydro-4-hydroxy-3,14-dioxo-1 H-
pyrano[3',4':6,7] -indolizino[1,2- b]lquinolin-9-yl [1,4'-
bipiperidine] -1'-carboxylate (irinotecan) hydrochloride. A
process for preparing this novel polymorphic £form,
pharmaceutical compoeitions comprising it as an active
ingredient and the use of the same and its pharmaceutical
compositions as a therapeutic agent is also within the
scope of the present invention.

" BACKGROUND OF THE INVENTION

Irinotecan hydrochloride, the compound (£)-4,11-
Diethyl-3,4,12,14-tetrahydro-4-hydroxy-3,14-dioxo-1 H-
pyrano[3',4':6,7] -indolizino[1,2-blquinolin-9-yl1[1,4"'-
bipiperidine) -1'-carboxylate hydrochloride, having the
formula:

a0 [

is a camptothecin analog and topoisomerase I inhibitor
derived from a compound which occurs naturally in the
Chinese tree, Camptotheca acuminata.

Since its approval in the United Btates in 1996,
irinotecan hydrochloride trihydrate (CPT-11, CAMPTOSAR'®,
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injection, Pharmacia Corp.; Peapack, NJ) has undergone
extensive clinical evaluation. In the past five years, the
focus of development has evolved from evaluation of single-
agent activity in refractory disease gettinga to evaluation
of front-line irinotecan-based combination chemotherapy
regimens and integration of irinotecan into combined
modality regimens. Important studies have been performed
clarifying the role of irinotecan treating colorectal and
other gastrointestinal cancers, small cell and non-small
cell lung cancer, and a variety of other malignancies.

CPT-11 hae shown activity against a wvariety of tumor
types, particularly refractory colorectal tumoras, and it is
uged for the treatment of wvarious forms of cancer. Its
primary use 18 in the treatment of colon cancer,
particularly advanced colon cancer. It is also of interest
for treatment of other cancers, such as cancers of the
lung, the stomach and the pancreas.

CPT-11 is usually administered in one of two treatment
reqgimens. In one regimen, a dose of 125mg/m® of CPT-11 is
given 1.v. over a 90 minute period each week for four
weeks. After a lapse of two weeks this is repeated, so that -
the patlent receives CPT-11 in four weeks out of every six.
In the other treatment regimen a dose of 350 mg/m® is given
i.v. over 950 minutes, every third week. Thus, the one
regimen operatea with a 8six week cycle and the other
regimen on a three week cycle.

CPT-11 18 indicated as a component of first-line
therapy in combination with 5-FU/LV for the treatment of
patients with metastatic carcinoma of the colon or rectum.
CPT-11 18 also indicated for patients with metastatic
carcinoma of the colon or rectum whose disease has recurred

or progressed following initial 5-FU-based therapy. CPT-11
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is the first topoisomerase I inhibitor with known activity
in colorectal cancer, and the first FDA fully approved
colorectal cancer treatment in over 40 years.

The antitumor activity of CPT-11 is attributed to an
active metabolite, 7-ethyl-i0-hydroxy 20(8)camptothecin
(SN-38), which is produced after enzymatic cleavage by
carboxylesterases in the liver, small intestine and plasma.
SN-38 is 100-fold more cytotoxic than CPT-11.

CPT-11 (CAMPTOSAR®) 1is supplied as a sterile, pale

yellow, clear, aqueous solution. It is available in two

"single-dose sizes: 2 ml-fill vials contain 40 mg lrinotecan

hydrochloride and 5 ml-£fill vials contaln 100 mg irinotecan
hydrochloride. EBach milliliter of solution containe 20 mg
of irinotecan hydrochloride (on the baais of the trihydrate
salt), 45 mg of sorbitol powder, and 0.9 mg of lactic acid.
The pH of the solution has been adjusted to 3.5 (range, 3.0
to 3.8) with sodium hydroxide or hydrochloric acid.
CAMPTOSAR® is intended for dilution with 5% dextrose
injection {(D5W}, or 0.9% sodium chloride injection, prior
to intravenous infusion. The preferred diluent is 5%
dextrose injection.

Yakult US patent No. 4,604,463 describes a broad
famlily of camptothecin derivatives including irinotecan,
its pharmaceutically acceptable salte and preparation
thereof.

Pharmacia & Upjohn Co. US patent No. 6,121,451
discloses intermediates and processes for the synthesis of
camptothecin derivatives, such aB irinotecan hydrochlorigde.

Pharmacia and Upjohn S8.p.A. International patent
applications No. WO 01/10443 and WO 01/30351 describe oral
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pharmaceutical preparations comprising irinotecan
hydrochloride.

sawada et al., Chem. Pharm. Bull. Vol. 39, No. 6,
1446-54 (1991), describes the preparation of 1irinotecan
from natural camptothecin in five chemical steps and 20% of
overall yields. Sawada further discloses the crystal
structure of irinotecan hydrochloride trihydrate (also
known as CPT-11 that is the one that is currently used for .
the manufacturing of the commercially available product),
as slightly pale yellow needles or crystalline powder by
crystallization from water. The product is then dried (in
vacuo) and equilibrated in a 75% relative humidity chamber
for 70 houre. Crystalline .form of irinotecan hydrochloride
trihydrate as described by Sawada et al. is herein after
referred to, for convenience, as "Form b".

A summary of the physical properties of Form b are
reported below.
Infrared absorbtion

IR (KBr) v: 1748 (lactone carbonyl), 1688 (carbamate
carbonyl), 1663 {pyridone carbonyl), cm-1.
Water solubililty

Water solubility of Form b is at room temperature of
about 10 mg/mL.
Powder X-ray diffraction (PXRD)

Form b was also characterized by i1ts powder X-ray

diffraction pattern, as shown in the spectrum of FIG. 1,
compriseing 20 angle wvalues of about 7.60; 8.30; 9.55;
11.00; and 12.40.

The Relative Intensity (%) of the mentioned
characteristica reflection peaks of Form b at the 20 angle
values are reported in TABLE I.
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TABLE I
Angle (°20) Relative Intensity (%)
7.60 47.9
8.30 33.4
9.55 36.9
11.00 100.0
12.40 88.1

10

15

20

Form b was characterized with a principal reflection peak

"at 11.0 deg (20).

Pblymorphism is the property of some moleculeas to
adopt more than one crystalline form in the solid state. A
single molecule can give rise to a variety of solids having
distinct physical properties that can be measured in a
laboratory like ite thermal behavior, e.g. melting point

"and differential scanning calorimetry ("DSC")} thermogram,

dissolution rate, flowabllity, X-ray diffraction pattern,
infrared absorption spectrum and NMR spectrum. The
differences in the physical properties of polymorphs result
from the orientation and intermolecular interactions of
adjacent moleculea in the bulk solid. Accordingly,
polymorphs are distinct solids sharing the same molecular
formula which can yet have distinct advantageous and/or
disadvantageous physical properties compared to other forms
in the polymorph family. One property of a pharmaceutical
compound that can vary depending upon ite polymorphic form
is its rate of dissolution in aqueous solvent. The rate of
dissolution can have therapeutic consequences since it can

7,
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affect the rate that an orally administered pharmaceutical
is delivered to the bloodstream of a patient.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a novel
polymorphic form of crystalline irinotecan hydrochloride,
methods of use of the polymorph, and methods of manufacture
of the polymorph. This and other objects of the inventi n

_ are provided by one or more of the embodiments described

below.
One embodiment of the invention provides a polymorphic
form of crystalline irinotecan hydrochloride of formula:

HC1

The polymorph is characterized by providing an X-ray powder

diffraction pattern comprising 20 angle wvalues of ab ut
9.15; 10.00; 11.80; 12.20; 13.00 and 13.40. The polymorph
can further provide an infrared spectrum containing peaks
at 1757, 1712 and 1667 cm-1. The polymorph can provide an
X-ray powder diffraction pattern substantially in
accordance with that shown in FIG. 2.

Another embodiment of the invention provides a process
for preparing the polymorph. The method comprises' stirring
for a time ranging from about 2 to 48 hours a slurry of
irinotecan hydrochloride as Form b or as amorphous, in

acetonitrile or in acetone.

[l
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Still another embodiment of the invention provides a
pharmaceutical composition that comprises a therapeutically
effective amount of the polymorph as an active ingredient
and a pharmaceutically acceptable excipient. The
pharmaceutical composition can be suitable for injectable
administration, oral administration and can be provided in
an aqueous dosage form.

Yet another embodiment of the invention provides a
method for the preparation of a pharmaceutical composition
of irinotecan hydrochloride. The method comprises admixing
a therapeutically effective amount of the polymorph of the
invention with a pharmaceutically acceptable excipient.

Even another embodiment of the invention provides a
method for treating a patient having a cancer. The method
comprises administering a therapeutically effective amount

_ of the polymorph. The cancer can be a gastrointestinal

such as colorectal cancer.

Another embodiment of the invention provides a method
for the preparation of an aqueous solution of irinotecan
hydrochloride. The method comprises dissolving the
polymorph of the invention into an agqueous solution at room

, temperature. The aqueous solution can have a pH value

ranging from about 3.0 to about 3.8. The £final
concentration of irinotecan hydrochloride can be higher
than about 10 mg/ml.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention 1a illustrated by reference to the
accompanying drawings described below.

FIG.1l shows powder X-ray diffractograms of the Form b
crystalline polymorph of irinotecan hydrochloride.

FI1G.2 shows powder X-ray diffractograms of the Form c
crystalline polymorph of irinotecan hydrochloride.
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DETAILED DESCRIPTION OF THE INVENTION

It has now been found that irinotecan hydrochloride
can exist in another crystalline polymorphic form. This
novel crystalline form is fully characterized herein below
and is referred to, for convenience, as "Form c".

Owing to its crystalline properties, the new Form c of
irinotecan hydrochloride according to the invention has
surprising advantages with regard to the crystalline Form b
in terms of improved sclubility performances.

Solubility enhancement has a significant advantage not
only in terms of oral delivery of the active drug
substance, but also in terms of improved manufacturability
of the parenteral dosage form.

A more soluble and more rapldly dissolving crystal
form of an active product ingredient has a significant
bicpharmaceutical advantage for the oral administration of
drugs, belng a more prompt dissolution rate behavior of the
active drug substance coupled with an improved rate of
absorption of the active drug per se through the
gastrointestinal wall. :

In particular, when solubility experimental tests
comparing Form ¢ and Form b have been carried cut at strong
acidic pH 1.2 (this pH value is repreasentative of the
environmental pH of the stomach, where the abasorption
proceseses through the gastrointestinal wall of acidic
moieties starts), it waes surprisingly noted that the Form ¢
of irinotecan hydrochloride was 2 orders of magnitude more
soluble with respect to the already known Form b (42 mg/mbL
ve 0.45 mg/mL) .

Purthermore, in terms of technological advantages

versus the manufacturing of parenteral dosage forms of

(7
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irinotecan hydrochloride, the newly found Form ¢ has the
advantage of simplifying the current wmanufacturing
procedure.

As stated above, CPT-11 (CAMPTOSAR® is supplied as a
solution formulation where the active drug substance is 20
mg/ml concentrated in solution at a pH value of about 3.5.

' Being the equilibrium solubility of the Form b at that pH

at room temperature lower than 20 mg/mL (its actual value,

"is in the order of magnitude of about 10 mg/mL), a heating

process is needed during the manufacturing to completely
solubilize the active at the required concentration. Such
heating process generates stable association of Form b
molecules in solution (as being known and described in the
scientific literature as for example by Aiyama R. et al.,
Chemical Pharmaceutical Bulletin, 40 (10) 2810-2813), thus
increasing also the solubility of 'the active drug éu.bstance
at room temperature and allowing the manufacturing of
physically stable ready to use 20 mg/mL solution
formulations of Form b.

It has. now been surprisingly found that the same
formulation, with the same quality and long term physical
stability, can be prepared with the newly synthesized Form
¢ by simply dissolving the active drug substance in the
selected diluent vehicle, thus avolding any heating step.
This fact allows a significant simplification of the
manufacturing procedure of the final doesage form, bhoth in
terms of manufacturing time and manufacturing process
itself. Manufacture the formulation at room temperature is
likely dependent on the ability of the molecules of the new
Form ¢ to self associate in solution already at room

temperature.

4
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It is therefore another object of the present
invention to use Form ¢ for the preparation of an agqueous
solution of irinotecan hydrochloride. In particular, the
use of Form ¢ 1s suitable for the preparation of an aqueocusa
solution of irinotecan hydrochloride having a pH value

. ranging from about 3.0 to about 3.8. More particularly,

Form ¢ is suitable for the preparation of an aqueous
solution having a pH value ranging from about 3.0 to 3.8 £
irinotecan hydrochloride at a concentration higher than
about 10 mg/mb.

In a further aspect, the present invention provides a
method. for the preparation of an agqueous solution of
irinotecan hydrochloride, which comprises dissolving the
required amount of Form c into an aqueous solution having a
pH value ranging from about 3.0 to about 3.8 at room
temperature.

No prior art of which applicants are aware describes
Form ¢ as now provided herein. To the best of applicants!'
knowledge, Form c¢ of the invention is previously unknown
and are not suggested by the art.

It is therefore an object of the present invention to
provide a new crystalline form of irinotecan hydrochloride,
which is referred to as Form c.

One embodiment the present invention provides the Form
c of crystalline irinotecan hydrochloride of formula:
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characterized by providing an X-ray powder diffraction
pattern comprising 20 angle values of about 9.15; about
10.00; about 11.80; about 12.20; about 13.00 and about
13.40. The relative intensity (%) of the characteristics
reflection peaks of Form c¢ at the 20 angle values are
reported in TABLE II.

TABLE II
Angle (°26) Ralative Intensity (%)
9.15 100.0
10.00 72.6
11.80 51.6
12.20 21.8
13.00 31.5
13.40 22.6

Form c was ch-aracterized w:i.th a principal refl'ection peak

(100% of relative intensity) at 9.15 deg (20).

In particular, the Form ¢ polymorph is characterized
by an X-ray powder diffraction spectrum substantially in
accordance with that shown in FIG. 2.

In a further embodiment, Form ¢ is characterized by an
infrared absorption spectrum comprising the following peaks
(KBr) v: 1757 (lactone carbonyl), 1712 (carbamate carbonyl)
and 1667 (pyridone carbonyl) cm-1.

Form b and Form ¢ polymorphs of irinotecan
hydrochloride can be readily distingulshed by X-ray powder
diffraction and infrared abaoxption spectra.

The relative intensities of the X-ray powder
diffraction peaks can vary, depending upon the sample
preparation technigue, the sample mounting procedure and

[0
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the particular instrument employed. Moreover, instrument
varjiation and other factors can affect the 20 wvalues,
therefore, the peak assignments can vary by plus or minus
0.2.

The regicns of the diffractograms that are most useful
in distinguishing the Form b and Form ¢ polymorphs occurs
in the region of about 7.00° and 14.00°, wherein all the
mentioned characteristic peaks of the two forms are
enclosed. For example, the Form ¢ polymorph exhibitas a
strong peak at 5.15°, while_ the diffractogram of the Form b
polymorph is substantially flat in this region, whilst Form
b polymorph exhibits a strong peak at 11.00°, while the
diffractogram of the Form ¢ polymorph is substantially flat
in this region.

Analysis by infrared (IR) is alsc an useful procedure
for polymorphic characterization of crystalline irinotecan
hydrochloride, which allowa confirmation of the existence
of the two polymorphic forma: Form b and Form ¢, through
the detection of three different infra red absorption

‘'peaks, as displayed in the following Table III.
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TABLE IIX
Characteristic Infrared absorption
poaks

Lactone Carbamate Pyridona
Carbonyl Carbonyl Cazbonyl

group group group

Form b 1747 1687 1662

Form o 1757 1712 1667

Water solubility of Form ¢ is more than about 40mg/mL at

‘room temperature.

The invention alsc provides a process for preparing
the above Form c, which comprises stirring for a few hours,
namely for a time ranging from about 2 to 48 hours,
preferably from about 12 to 24 hours, a slurry of
irinotecan hydrochloride (as Form b or as amorphous) in
acetonitrile or in acetone. The starting materials for
preparing Form ¢, can be obtained by a variety of
procedures well known to those of ordinary skill in the
art. For example, irinotecan hydrochloride as Form b or as
amorphous can be prepared by the general procedure taught .
by Henegar K. E. et al., J. Org. Chem., 1997, 62, 6588-
6597.

Owing to its crystalline properties, Form ¢ of
irinotecan hydrochlorid possesses greater solubility than
the previocusly known form, which makes Form c not only more
suitable for injectable dosage forms, but also for oral
dopage forma with optimal delivery rate in the patient's
bloodstream.

In fact the solubllity of Form c versus Form b
measured in the same experimental conditions (this means at
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room temperature at different pHs) i1s from 4 times (42
mg/mL ve 11 wg/mbh in water) to 100 times higher (42.5 mg/mL
ve 0.45 mg/mL at pH 1.2). In particular, the solubllity of
the Form ¢ is 5 times higher at room temperature in the
buffering system (lactic acid buffer) currently used in the
manufacturing process of the sterile injectable formulation
known and marketed as CAMPTOSAR® INJECTION (54.4 mg/mL vs
10 mg/mk) .

It ies therefore a further object of the present
invention to provide a pharmaceutical composition, which

comprises a therapeutically effective amount of a.

polymorphic Form ¢ of irinotecan hydrochloride as an active
ingredient and a pharmaceutically acceptable excipient..

It is still another object of. the present invention to
provide a method for the 'preparation of a pharmaceutical
composition of irinotecan hydrochloride, which comprises
admixing a therapeutically effective amount of Form ¢ with
a pharmaceutically acceptable excipient.

‘Pharmaceutical compositions according to the invention
can be prepared, for example, as. parenteral, oral,
transdermal, nasal or pulmonary dosage forms.

Compositions of the invention containing
pharmaceutically acceptable excipients can be prepared by

rany of the well known techniques of pharmacy that comprise

admixing the excipients with a drug or therapeutic agent.
For example, Form c may be formulated as an aqueous
sterile solution for injectable administration purposes.
The pharmaceutical compositions according to the
invention are useful for the prevention, amelioration,
and/or treatment of benign and malignant tumoxrs/neoplasias
including cancer, such as, for example, brain cancer, bone
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cancer, epithelial cell-derived neoplasia (epithelial
carcinoma) such as basal cell carcinoma, adenocarcinoma,
esophageal cancer, small bowel cancer and stomach cancer,
colon cancer, liver cancer, bladder cancer, pancreas
cancer, ovary cancer, cervical cancer, lung cancers, breast
cancer and skin cancer, prostate cancer, renal cell
carcinoma, and other known cancers that effect epithelial
cells throughout the bedy. Cancers for which compositions
of the invention are contemplated to be particularly useful
are gastrointestinal cancers, especially colorectal cancer,
lung cancers, especlally small cells lung cancer, cervical
and pancreatic cancers.

Purther disclosed is a method for treating a patient
having a cancer, especially a colorectal cancer, which
compripes administering a therapeutically effective amount
of Form c according to the invention.

It is understood that the specific dose of a compound
administered according to this invention to obtain a
therapeutic effect will, of course, be determined by the
particular circumstances surrounding the administration,
including, for example, the age, weight, condition of the
patient and administration route; specific dosage regimens
can be fit to any particular subject on the basis of the
individual need and the professiocnal judgment of the person
administering or supervising the administration of the
aforesald compounds.

The dosage range adopted will depend on the route of
administration and on the age, weight and condition of the
patient being treated. As an example, daily doses of the
compounds of the invention, typically administered by
parenteral route, for example, intravenopsly by bolus or

infusion is from 1 to 1000 mg/m® body surface area, for
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instance from 10 to 500 mg/m?. The dosages can be
adminigtered at once or can be divided into a number of
smaller doses to be administered at varying intervals. A
particular example of suitable schedule for parenteral
administration of FPorm ¢ is a 6-week dosing achedule of 125
mg/m* given 1.v. over 90 minute of infusion on the first
day of weeks 1-4. In another treatment regimen a dose £
350 mg/m®* of Form c may be given i.v. over 50 minutes,
every third week.

The term "treating™ as used hereln, unleas otherwise
indicated, means reversing, alleviating, ameliorating,
inhibiting the progress of, or preventing the disorder or
condition to which such term appliea, or one or more
symptome of such disorder or condition. The temrm
"treatment", as used herein, refers to the act of treating,
as "treating' i1s defined immediately above.

ANMALYTICAL METHODS

-X-Ray Powder Diffraction

X-ray powder diffraction data were obtained with a
Siemens D500 apparatus, irradlating powder samples with a

CuKa graphite-monochromatic (40 kV 40 mA) source between 5°

‘and 35° of 20 angle at room temperature. The scan was made

‘of 0.05° gteps and the count time wae 7 seconds per step.

Infrared absorption

The infrared absorption spectra were obtained using on
a Perkin-Elmer FT-IR PARAGON 1000 spectrometer at 4,0 cm-1
resolution. Data were digitised at 2 cm-1 intervals.

The following examples illustrate but do not limit the
scope of the invention. All cited references are herein

incorporated by reference in their entirety.
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EXAMPLES
Example 1
Preparation of irinotecan hydrochloride (Form c)
10.0 g of irinotecan-HCl-3H;O Form b were suspended in

200 ml of acetone at room temperature.

The mixture was stirred for 24 hours at room
temperature and then filtered. The product was dried inm
vacuo at 45°C for 18 hours and then placed in a chamber in
presence of humidity for 24 hours. 9.4 g of Form ¢ was
obtained.

Example 2
Preparation of irinotecan hydrochloride (Form c)

10.0 g of irinotecan'HCl-3H0- Form b were suspended
in 150 ml of acetonitrile at room temperature.

The mixture was s8tirred for 48 hours at room
temperature and then filtered. The product was dried in
vacuo at 45°C for 18 houra and then placed in a chamber in
presence of humidity for 4 hours. 9.1 g of Form c was
obtained.

Example 3
Preparation of irinotecan hydrochloride (Form c)

10.0 g of irinotecan-HCl amorphous were suspended in
200 ml of acetone at room temperature.

The mixture was stirred for 24 hours at room
temperature and then filtered. The product was dried in
vacuo at 45°C for 18 hours and then placed in a chamber in
presence of humidity for 3 hours. 10.0 g of Form ¢ was

obtained.
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Exanple 4
Preparation of irinotecan hydrochloride (Form c)

10.0 g of irinotecan-HCl amorphous were suapended in

250 ml of acetonitrile at room temperature.

The mixture was stirred for 48 hours at room
temperature and then filtered. The product was dried in
vacuo at 45°C for 24 hours and then placed in a chamber in
presence of humidity for 5 hours. 8.8 g of Form ¢ was
obtained.

Example 5
Solubility determination of irinotecan hydrochloride Form c

in comparison with Form b

+ Solubility determination of lrinotecan hydrochloride Form c

in comparison with Form b has been carried out in the
following dissolution media: a) deionized water; b) pH 1.2
buffer (2 g NaCl + 7 mL HC1 37% w/w to 1 Liter); c¢) Lactate
buffer pH 3.5 (this is the formulation currently used for
the manufacturing of the parenteral dosage form; 45 mg/ml
D-Sorbitol 0.9 mg/ml Lactic Acid in water at pH 3.5. The pH
is adjusted to the final value with NaOH 1N). An excess
golid was put in glass flasks in the presence of the
appropriate dissolution media and the suspensions were
shaken at room temperature for 24 hours. Bamples were
withdrawn after 15, 30, 45, 60 min and 24 hours, filtered
and analyzed by means of HPLC assay.
The results are summarized in the following Table IV.

25
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TABLE IV
Time Irinotecan hydrocholoride comcentration
(ng/m1)
Form b Yom o

a b a a b a
15 MIN 11.03 0.45 10.27 42.04 42.53 54.45
30 MOIN | 12.10 0.42 10.38 41.50 42,05 55.23
60 MIN 12.12 0.44 10.17 40.62 40.68 53,81
120 MIN | 11.80 0.40 11.13 41.15 37.95 54.80
24 HOURSB | 11.15 0.26 11.06 35.05 0.70 41,95

a = deionized water; b = pH 1.2 buffer; ¢ = lactic acid pH
3.5

The above-tabulated data provide evidence of the improved .

solubility of Form ¢ when compared with the known Form b.

Example 6
An Injectable Solution of Form c comprises, for example,

Injectable solution of Form ¢

1 ml of injectable solution contains:

20 mg of Form ¢ (as salt equivalent);

45 mg of sorbitol powder; and

0.9 mg of lactic acid.

The pH of the solution is adjusted to 3.5 (range, 3.0
to 3.8) with sodium hydroxide or hydrochloric acid.

An injectable solution is avallable in, for example,
single-dose amber glass wvials in the following package
gizes: 2 mL or 5 mL. This is packaged in a backing/plastic
blister to protect against i1nadvertent breakage and
leakage.

The injectable solution of PForm c ie intended for
dilution with 5% dextrose iIinjection, or 0.9% aodium

chloride injection, prior to intravenous infusion. The
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prefexrred diluent 1is 5% dextrose injection. All the
manufacturing procedure have been carried on at room
temperature.

The present disclosure is an exemplification of the
principles of the invention and is not intended to limit
the invention to the particular embodiments illustrated.
Those skilled in the art may recognize other equivalents to
the specific embodiment described herein which equivalents
are intended to be encompassed by the claims attached
hereto. '



WO 03/074527 PCT/EP0301948

15

20

21

CLAIMS
1. A polymorphic form of crystalline irinotecan
hydrochloride of formula:

P |

characterized by providing an X-ray powder diffraction
pattern comprising 20 angle values of about 9.15; about
10.00; about 11.80; about 12.20; about 13.00 and about
13.40.

2. The polymorph of claim 1, which provides an infrared
spectrum containing peaks at 1757, 1712 and 1667 cm-1.

3. The polymorph of claim 1 which provides an X-ray
powder diffraction pattern substantially in accordance with
that shown in FIG. 2.

4. The polymorph of claim 2 which provides an X-ray
powder diffraction pattern substantially in accordance with
that shown in FIG. 2.

5. A process for preparing the polymorph of claim 1,
which compriees stirring for a time ranging from about 2 to
48 hours a slurry of irinotecan hydrochloride as Form b or

as amorphous, in acetonitrile or in acetone.
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6. A pharmaceutical composition that comprises =a
therapeutically effective amount of the polymorph of claim
1l as an active ingredient and a pharmaceutically acceptable

excipient.

7. The composition of claim 6, wherein ‘the composition is
suitable for injectable administration.

B. The composition of claim 6, wherein the compoeition is

.suitable for oral administration.

S. The composition of claim 6, wherein the composition is

in an aqueous dosage form.

10. A method for the preparation of a pharma;:eutical
composition of irinotecan hydrochloride, which comprises
admixing a therapeutically effective amount of the
polymorph of claim 1 with a pharmaceutically acceptable

excipient.

11. A method for treating a patient having a cancer, which
comprises administering a therapeutically effective amount
of a polymorph of claim 1.

12. The method of claim 11, wherein the cancer is a

gastrointestinal cancer.

13. The method of claim 12, wherein the gastrointestinal

cancer is a colorectal cancer.

27
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14. A method for treating a patient having a cancer, which
comprises adminlistering the pharmaceutical composition of
claim 6.

15. The method of claim 14, whereln the cancer 18 a

gastrointestinal cancer.

16. The method of claim 15, wherein the gastrointestinal

cancer is a colorectal cancer.

17. A method for the preparation of an aqueous solution of
irinotecan hydrochloride, that comprises dissolving the
polymorph of claim 1 into an aquecus solution at room

temperature.

18. The method of claim 17, wherein the aqueous solution
has a pH value ranging from about 3.0 to about 3.8.

19. The method of claim 18, wherein the £final
concentration of irinotecan hydrochloride is higher than
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PORMULA POLIMORFICA CRISTALINA DE

CLOREIDRATO DE IRTWOTECAM

RESUMEN DE LA INVENRCION

Esta invencién se relaciona con una forma polimérfica
cristalina novedosa del compuesto clorhidrato de (S)-
4,11-Dietil-3,4,12,14-tetrahidro-4-hidroxi-3,14-dioxo-1H-
pirano[3’,4':6,7]indolizino[l,2-b]-quinolin-9-il [1,4"-
bipiperidina]-1’-carboxilato (irinotecan). Un proceso
para preparar esta forma polimérfica novedosa,
composiciones farmacéuticas que la comprenden como un
ingrediente activo y el uso del mismo y sus composiciones
farmacéuticas come un agente terapéutico también estén

dentro del alcance de la presente invencién.

ANTECEDENTES DE LA INVENCION

El clorhidrato de irinotecan, el compuesto clorhidrato de
(S)-4,11-Dietil-3,4,12,14-tetrahidro-4-hidroxi-3,14-
dioxo-1H-pirano[3’,4’:6,7]indolizino[1l,2-b]-quinolin-9-il

[1,4’-bipiperidina]-1’-carboxilato que tiene la férmula
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Es un andlogo de camptotecina y un inhibidor de
topoisomerasa 1 derivado del compuesto de ocurrencia

natural en el &rbol chinoc Camptotheca acuminata.

Desde su aprobacién en los estados unidos en 1996, el
trihidrato de clorhidrato de irinotecan (CpT-11,
CAMPTOSAR®, inyeccién, Pharmacia Corp.; Peapack
NetworkJustice) ha sufrido una extensa evaluacién
clinica. En los pasados cinco aflos, el centro de
desarrollo ha evolucionado desde la evaluacién de la
actividad del agente simple en escenarios de enfermedad
refractaria para evaluacién de regimenes de quimioterapia
de combinacién basados en irinotecan de “front-line” y la
integracién de irinotecan en regimenes de modalidad
combinada. Estudios importantes se han desarrollado que
clarifican el papel del irinotecan que trata céanceres

colorectales y otros cénceres gastrointestinales, céncer

3
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de pulmén de célula pequefla y no celulares, y una

variedad de otras malignidades.

El CPT-11 ha mostrado una actividad contra una variedad
de tipos de tumor, particularmente tumores colorectales
refractarios, y se utiliza para el tratamiento de varias
formas de cancer. Su uso primario es en el tratamiento de
cancer de coldén, particularmente céncer de colon
avanzado. También es de interés para el tratamiento de
otros cénceres, tales como cénceres de pulmén, el

estémago y el pancreas.

El CPT-11 es usualmente administrado en uno de dos
regimenes de tratamiento. En un régimen, una dosis de 125
mg/m’* de CPT es dada i.v. durante un periodo de 90
minutos cada semana durante cuatro semanas. Después de un
lapso de dos semanas esto se repite, de tal forma que el
paclente recibe CPT-11 durante cuatro semanas de cada 6.
En otro régimen de tratamiento le es dada una dosis de
350 mg/m? i.v. dﬁrante 90 minutos, cada tercer semana.
Asi, un régimen opera con un ciclo de seis semanas y el

otro régimen en un ciclo de tres semanas.
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El CPT-11 se indica como un componente de terapia de
primera linea en combinacién con 5-FU/LV para el
tratamiento de pacientes con carcinoma metastdsico del
colon o recto. E1 CPT-11 también se indica para pacientes
con carcinoma metastdsico del colon o el recto cuya
enfermedad ha recurrido o progresado luego de la terapia
inicial basada en 5-FU. El CPT-1l1 es el primer inhibidor
de topoisomerasa I con actividad conocida y céncer
colorectal, y el primer tratamiento de céncer colorectal

completamente probado por la FDA en cuarenta afos.

La actividad antitumoral del CPT-11 se atribuye a un
metabolito activo, la 7-etil-10-hidroxi 20(S)camptotecina
(SN-38), que es producida después de clivaje enzimitico
por carboxilesterasas en el higado, intestino delgado y
plasma. El1 SN-38 es 100 veces mAs ciltotdédxico que el CPT-

11.

El CPT-11 (CAMPTOSAR®) se suministrado como una solucién
estéril, amarillo palido, <clara, acuosa. Esta estéa
disponible en dos tamafios de dosis simple: frascos llenos
con 2 ml contienen 40 mg de clorhidrato de irinotecan y
frascos llenos con 5 ml contienen 100 mg de clorhidrato

de irinotecan. Cada mililitro de solucién contiene 20 mg
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de clorhidrato de irinotecan (sobre la base de una sal
trihidratada), 45 mg de polvo de sorbitol, y 0,9 mg de
dcldo léctico. E1 pH de la solucién se ha ajustado a 3,5
(rango, 3,0 a 3,8) con hidrsxido de sodio o é&cido
clorhidrico. El1 CAMPTOSAR® estd destinado a dilusién con
inyeccién de dextrosa al 5% (D5W), o inyeccién de
clorhidrato de sodio al 0,9%, antes de infusién
intravenosa. El diluyente preferido es una inyeccién de
dextrosa al 5%. La patente estadounidense de Yakult No.
4,604,463 describe una amplia familia de derivados de
camptotecina  que incluye irinotecan, sus sales

farmacéuticamente aceptables y la preparaciédn de estas.

La patente estadounidense de Pharmacia y Upjohn Co. No.
6,121,451 describe intermedios y procesos para 1la
sintesis de derivados de camptotecina tales como

clorhidrato de irinotecan.

La solicitud de patente internacional de Pharmacia y
Upjohn S.p.A. No. WO 01/10443 y WO 01/30351 describe
preparaciones farmacéuticas orales que comprenden

clorhidrato de irinotecan.

a7
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Sawada et al., Chem. Pharm. Bull. Vol. 39, No. 6, 1446-54
(1991), describe la preparacién de irinotecan de
camptotecina natural en cinco etapas quimicas y 20% de
rendimientos totales. Sawada  ademas describe 1la
estructura de cristal del trihidrato de clorhidrato de
irinotecan (también conocida como CPT-11 que es aquella
que es habitualmente utilizada para la elaboracién del
producto comerclalmente disponible}), como agujas
amarillas ligeramente pdlidas o polvo cristalino mediante
cristalizacidn de agua. El1 producto es luego secado ({in
vacuo) y equilibrado en una cémara de humedad relativa
75% durante 70 horas. La forma cristalina del trihidrato
de clorhidrato de irinotecan como se describié por Sawada
et al. es aqui después denominada como, por conveniencia,

“Forma b”.

Un resumen de las propiedades fisicas de la forma b son

reportadas adelante.

Absarcién Infrarroja

IR (KBr) wv: 1748 (carbonil lactona), 1688 (carbonil

carbamato), 1663 (carbonilpiridona), cm-.

A
278
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Solubilidad en Agua

La solubilidad en agua de la forma b es a temperatura

ambiente de cuarto de aproximadamente 10 mg/mL.

Difracaién con polvo por rayos X (PXRD)

La Forma b también se caracterizdé por su patrén de
difraccién con polvo de rayos x, como se mostrdé en el

espectro de la figura 1, que comprende valores de &ngulo

20 de aproximadamente 7,60; 8,30; 9,55; 11,00; y 12,40.

La Intensidad Relativa (%) de los picos de reflexién

caracteristicas mencionados de la Forma b en los valores

de angulo 20 se reportan en la TABLA I.

TABLA I

Angulo (°20) |Intensidad
Relativa (%)

7,60 47,9
8,30 33,14
9,55 36,9
11,00 100,0

12,40 88,1

27

;ff



WO 03/074527 8 PCT/EP03/01948

La Forma b se caracterizé por un pico de reflexién

principal en 11,0 grados (20).

El polimorfismo es la propiedad de algunas moléculas de
adaptar mads de una forma cristalina en el estado sélido.
Una molécula simple puede dar origen a una variedad de
s6lidos que tienen propiedades fisicas distantes que se
pueden medir en un laboratorio come su comportamiento
térmico, por ejemplo, punto de fusién y termograma de
calorimetria de exploracién diferencial (“DSC”), indice
de disolucién, fluibilidad, patrén de difraccién de rayos
X; espectro de absorcién infrarrojo y espectro RMN. Las
diferencias en 1las propiedades fisicas del polimorfo
resultan de la orientacién y 1las interacciones
intermoleculares de las moléculas adyacentes en el sélido
en masa. De acuerdo con esto, los polimorfos scon sélidos
diferentes que comparen la misma férmula molecular gque
pueden tener atGn ventajas diferentes y/o propiedades
fisicas desventajosas comparadas con otras formas en la
familia del polimorfo. Una propiedad de un compuesto
farmacéutico que puede variar dependiendo de su forma

polimérfica es su indice de disolucién en solvente
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acuoso. El indice de disolucién puede tener consecuencias
terapéuticas en razdén a que este puede afectar el indice
que es suministrado a un farmacéutico administrado

oralmente al torrente sanguineo de un paciente.
RESUMEN DE LA INVENCIONM

Es un objeto de la invencién suministrar una forma
polimérfica novedosa de clorhidrato de 1irinotecan
cristalino, métodos de uso del polimorfo, y métodos de
elaboracién del polimorfo. Este y otros objetos de 1la
invencién se suministran como una o més de las

modalidades descritas adelante.

Una modalidad de la invencién suministra wuna forma
polimérfica de clorhidrato de irinotecan cristalino de

férmula:

-

Yl
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El polimorfo se caracteriza por suministrar un patrén de
difraccién con polvo por rayos X que comprende valores de
dngulo 20 de aproximadamente 9,15; 10,00; 12,80; 12,20;
13,00 y 13,40. El1l polimorfo puede ademi&s suministrar un
espectro infrarrojo que contiene picos en 17,57, 17,12 y
16,67 cm-1. El polimorfo puede suministrar un patrén de
difraccién en polvo por rayos X sustancialmente de

acuerdo con aquel que se muestra en la figura 2.

Otra modalidad de la invencién suministra un proceso para
preparar el polimorfo. El método comprende agitar durante
un tiempo que varla desde aproximadamente 2 a 48 horas
una lechada de clorhidrato de irinotecan como Forma b o

como amorfo, en cetonitrilo o en acetona.

AGtn otra modalidad de la invencién suministra una
composicién farmacéutica que comprende una cantidad
terapéuticamente efectiva del polimorfo COmo un
ingrediente activo y un excipiente farmacéuticamente
aceptable. La composicién farmacéutica puede ser adecuada
para administracién inyectable, administracién oral y se

puede suministrar en una forma de dosis acuosa.
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Aln otra modalidad de la invencidédn suministra un método
para la preparacién de una composicién farmacéuticé de
clorhidrato de irinotecan. El1 método comprende mezclar
una cantidad terapéuticamente efectiva del polimorfo de
la invencién con un excipiente farmacéuticamente

aceptable.

AlGn otra modalidad de la invencién suministra un método
para tratar un paciente que tiene cédncer. El1 método
comprende administrar wuna cantidad terapéuticamente
efectiva del polimorfo. El céncer puede ser un céancer

gastrointestinal tal como el colorectal.

Otra modalidad de la invencién suministra un método para
la preparacién de una soluciédn acuosa de clorhidrato de
irinotecan. El método comprende disolver el polimorfo de
la invencién en wuna solucién acuosa a temperatura
ambiente de cuarto. La solucién acuosa puede tener un
valor de pH que varia desde 3,0 a aproxiﬁadamente 3,8. lLa
concentracién final de clorhidrato de irinotecan puede

mayor de aproximadamente 10 mg/mL.

HE

U3
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BREVE DESCRIPCION DE 1OS DIBUJOS

La invencién se 1lustra mediante referencia a los dibujos

que la acompafian descritos adelante.

La figura 1 muestra difractogramas con polvo por rayos X
de la Forma b del polimorfo cristalino de clorhidrato de

irinotecan.

La figura 2 muestra difractogramas con polvo por rayos X
de la Forma c del polimorfo cristalino de clorhidrato de

irinotecan.
DESCRIPCI&H DETALLADA DE LA INVENCION

Se ha encontrado ahora que el clorhidrato de irinotecan
puede existir en otra forma polimérfica cristalina. Esta
forma cristalina novedosa se caracteriza completamente
aqui adelante y es denominada como, por conveniencia,

“Forma c”.

Debido a sus propiedades cristalinas, la nueva Forma c
del clorhidrato de irinotecan de cuerdo con la invencién

tiene ventajas sorprendentes con relacién a la Forma b
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cristalina en términos de desempefio de solubilidad

mejorada.

El mejoramiento de la solubilidad tiene una ventaja
significativa no solamente en términos de suministro oral
de la sustancia de droga activa, sino también en términos
de la manufacturabilidad mejorada de la forma de dosis

parenteral.

Una forma cristalina de solubilidad y disolucién mas
rapida de un ingrediente de producto activo tiene una
ventaja biofarmacéutica significativa para la
administracién de la droga, siendo un comportamiento con
indice de disolucién més répido de la sustancia de droga
activa acoplada con un indice mejorado de absorcién de la
droga activa per se a través de la pared

gastrointestinal.

En particular, cuando ensayos experimentales de
solubilidad que comparan la Forma ¢ y la Forma b se han
llevado a cabo a pH Acidos fuertes de 1,2 (este valor de
pH es representativo del pH ambiental del estémago, donde
inician los procesos de absorcién a través de la pared

gastrointestinal de las porciones acidas), fue
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sorprendentemente notorio que la Forma c¢ del clorhidrato
de irinotecan era dos 6rdenes de magnitud mas soluble con

respecto a la Forma b ya conocida (42 mg/mL Vs 0,45 mL).

Adicionalmente, en términos de ventajas tecnolégicas
contra la elaboracién de formas de dosis parenteral de
clorhidrato de irinotecan, la Forma c encontrada tiene la
ventaja de simplificar el procedimiento de elaboracién

actual.

Como es establecié anteriormente, el CPT-11 (CAMPTOSAR®)
es suministrado como una formulacién en solucién en donde
la sustancia de la droga activa es 20 mg/mL concentrada
en 8oluciébn a un pH de cerca de 3,5. Siendo 1la
solubilidad de equilibrio en la'Forma b en aquel pH a
temperatura ambiente inferior a 20 mg/ml. (su valor
actual, estd en el orden de magnitud de cerca de 10
mg/mL), un proceso de calentamiento es necesario durante
la fabricacién para solubilizar completamente el activo a
la concentracién requerida. Tal proceso de calentamiento
genera una asociacién estable de las moléculas de la
Forma b en solucién (como es conocido y descrito en la
literatura cientifica como por ejemplo por Alyama R. et

al., Chemical Pharmacuetical Bulletin, 40 (10) 2810-

Ho
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2813), incrementando asi también la solubilidad de 1la
sustancia de la droga activa a temperatura ambiente y
permitiendo 1la fabricacién de las formulaciones de
solucién de Forma b fisicamente estables y listas para

usar de 20 ml/mL.

Se ha encontrado de manera sorprendente que la misma
formulacién, con la misma calidad y establlidad fisica a
largo término, puede ser preparada con la Forma c
recientemente sintetizada por medio de simplemente
disolver la sustancia de la droga activa en el vehiculo
diluyente seleccionado, evitando cualquier etapa de
calentamiento. Este hecho permite una simplificacién
significante del procedimiento de fabricacién de la forma
de dosificacién final, tanto en términos de tiempo de
fabricacién como del proceso de fabricacién mismo. La
fabricacién de 1la formulacién a temperatura ambiente es
dependiente similarmente de la habilidad de las moléculas
de la nueva Forma ¢ para asociarse a si mismas en una

soluclién ya a temperatura ambiente.

Es por lo tanto otro objeto de la presente invencién usar

la Forma c para la preparacién de una soluciébn acuosa de

clorhidrato de irinotecan. En particular, el uso de la
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Forma c¢ es adecuado para la preparacién de una solucién
acuosa de clorhidrato de irinotecan que tiene un valor de
pH que varia entre cerca de 3,0 acerca de 3,8. Mas
particularmente, la Forma ¢ es adecuada para la
preparacién de una solucién acuosa que tiene un valor pH
que varia entre cerca de 3,0 a 3,8 de clorhidrato de
irinotecan a una concentracién mayor de cerca de 10

mg/mL.

En un aspecto adicional, la presente invencién suministra
un método para la preparaciédn de una solucidén acuosa de
clorhidrato de irinotecan, que comprende disolver la
cantidad requerida de la Forma ¢ en una solucién acuosa
que tiene un valor de pH que varia entre cerca de 3,0

acerca de 3,8 a temperatura ambiente.

Ninguna técnica anterior de la cual los solicitantes
tengan conocimiento describe la Forma ¢ como se
suministra aqui. De acuerdo con el mejor conocimiento del
solicitante, la Forma ¢ de la invencién es desconocida en
el estado de la técnica y no ha sido sugerida por la

técnica.
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Por lo tanto un objeto de 1la presente invencién es
suministrar una nueva forma cristalina de clorhidrato de

irinotecan, que se refiere aqui como la Forma c.

Una modalidad de 1la presente invencién suministra la
Forma c¢ de clorhidrato cristalino de irinotecan de

férmula:

ac Al

Caracterizada por suministrar un patrén de difraccién en
polvo por rayos X que comprende valores de &ngulo 20 de
cerca de 9,15; cerca de 10,00 cerca de 11,80; cerca de
12,20; cerca de 13,00 y cerca de 13,40. La intensidad
relativa (%) de los picos de reflexién caracteristicos de
la Forma c a valores de angulo 20 se reportan en la tabla

II.

4
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TABLA II

Angulo (°20) | Intensidad

Relativa (%)
9,15 100,0
10,00 72,6
11,80 51,6
12,20 21,8
13,00 31,5
13,40 22,6

La Forma c¢ se caracterizé con un pico de reflexién

principal (100% de intensidad relativa) a 9,15° (20).

En particular el polimorfo de Forma c estd caracterizado
por un espectro de difraccién de polve por rayos X
sustancialmente de acuerdo con lo mostrado en la figura

2.

En una modalidad adicional, la Forma ¢ estd caracterizada
por un espectro de absorcidén de infrarrojos que comprende
los sigquientes picos (KBr) v: 1757 (lactona carbonilo),
1712 (carbamato carbonilo) y 1667 (piridona carbonilo)

cm-1.

> .

57
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Los polimorfos de Forma b y Forma ¢ del clorhidrato de
irinotecan pueden distinguirse facilmente ©por 1la
difraccién con polvo por rayos X y el espectro de

absorcién de infrarrojos.

Las intensidades relativas de los picos de difraccién en
polvo por rayos X pueden variar, dependiendo de 1la
técnica de preparacién de la muestra, el procedimiento de
montaje de Jla muestra y el instrumento particular
empleado. Mas adn, la variacién de instrumento y otros
factores pueden afectar los valores 20, por lo tanto, las

asignaclones de pico pueden variar mds o menos 0,2.

Las regiones de los difractogramas que son mis dtiles
para distinguir los polimorfos de Forma b y Forma c
ocurren en la regidén entre cerca de 7,00° y 14,00°, en
donde todos los picos caracteristicos mencionados de las
dos formas esti&n encerrados. Por ejemplo, el polimorfo de
Forma c exhibe un pico fuerte en 9,15°%, mientras que el
difractograma del polimorfo de Forma b es sustancialmente
plano en este regién, mientras que el polimorfo de Forma

b exhibe un pico fuerte en 11,00°, mientras que el



WO 03/074527 20 PCT/EP03/01948

difractograma del polimorfo de Forma ¢ es sustancialmente

plano en esta regién.

El andlislis por infrarrojo (IR) es también un
procedimiento util para la caracterizacién polimérfica
del clorhidrato de irinotecan cristalino, que permite la
confirmacién de 1la existencia. de las dos formas
polimérficas: la Forma b y la Forma c, por medio de la
deteccidén de tres diferentes picos de absorcién de

infrarrojos como se muestra en la siguiente Tabla III.

TABLA III

Picos caracteristicos de

absorcién de infrarrojos

Grupo Grupo Grupo
lactona |carbamato|piridona
carbonilo|carbonilo|carbonilo
Forma b 1474 1687 1662

Forma ¢ |1757 1712 1667

La solubilidad en agua de la Forma c es mas de cerca de

40 mg/mL a temperatura ambiente.

5t
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La invencién también suministra un proceso para preparar
la anterior Forma ¢, que comprende agitar durante unas
pocas horas, particularmente durante un rango de tiempo
entre 2 a 48 horas, preferiblemente cerca de 12 a 24
horas, una suspensién de clorhidrato de irinotecan (como
Forma b o como amorfo) en acetonitrilo o en acetona. Los
materiales de partida para preparar la Forma c, pueden
ser obtenidos por una variedad de procedimientos bien
conocidos por aquellos versados en la técnica. Por
ejemplo, el clorhidrato de irinotecan como Forma b o como
amorfo puede ser preparado por el procedimiento general
enseflado por Henegar K. E. et al., J. Org. Chem., 1997,

62, 6588-6597.

Debido a sus propiedades cristalinas, la Forma c del
clorhidrato de irinotecan posee mayor solubilidad que la
forma previamente conocida, lo que hace la Forma ¢ no
solamente mAs adecuada para formas de dosificacién
inyectables, 8ino también para formas de dosificacién
oral con un indice de suministro 6ptimo en el torrente

sanguineo del paciente.

\J
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De hecho la solubilidad de la Forma c contra la Forma b
medida en las mismas condiciones experimentales (esto
significa a temperatura ambiente y a diferentes pH) es
entre 4 veces (42 mg/ml versus 11 mg/mL en agua) a 100
veces mayor (42,5 mg/mL versus 0,45 mg/mL a pH 1,2). En
particular, la solubilidad de la Forma c¢ es cinco veces
mayor a temperatura ambiente en el sistema de
amortiguacién (amortiquador de acido lactico)
corrientemente usado en el proceso de fabricacién de
formulaciones inyectables estériles conocidas y
comercializadas como INYECCION CAMPTOSAR® (54,4 mg/mL

versus 10 mg/mL) .

Por lo tanto es un objetivo adicional de la presente
invencién suministrar una composicién farmacéutica, que
comprende una cantidad terapéuticamente efectiva de una
Forma ¢ polimérfica de clorhidrato de irinotecan como un
ingrediente activo y un excipiente farmacéuticamente

aceptable.

Todavia otro objeto de la presente 1invencién es
suministrar un método para la preparacién de una
composicién farmacéutica de clorhidrato de irinotecan,

que comprende mezclar una cantidad terapéuticamente

o4
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efectiva de la Forma c con un exclpiente

farmacéuticamente aceptable.

Las composiciones farmacéuticas de acuerdo con 1la
invencidén pueden ser preparadas, por ejemplo, como formas
de dosificacién parenteral, oral, transdérmica, nasal o

pulmonar.

Las composiciones de 1la invencién que contienen
excipientes farmacéuticamente aceptables pueden ser
preparadas por cualquiera de las técnicas bien conocidas
de farmacia que comprenden mezclar los excipientes con

una droga o agente terapéutico.

Por ejemplo, la Forma ¢ puede ser formulada como una
solucién acuosa estéril para propésitos de administracién

inyectable.

Las composiciones farmacéuticas de acuerdo con la
invencién son ttiles en la prevencién, mejoramiento y/o
tratamiento de tumores benignos y malignos/neoplasias
incluyendo céncer tales como, por ejemplo, céncer de
cerebro, cancer de huesos, neoplasia epitelial derivada

de células {(carcinoma epitelial) tales como el carcinoma
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de célula basal, adenocarcinoma, cancer esofigico, célncer
del intestino delgado y céncer de estémago, cancer del
colon, céncer de higado, céncer del rifidn, céancer de
pancreas, céncer de ovarios, cancer cervical, céncer de
pulmones, y céncer de pecho y cancer de piel, céancer de
préstata, carcinoma de célula renal, y otros céanceres
conocidos que afectan las células epiteliales por todo el
cuerpo. Los cénceres de los cuales las composiciones de
la invencién estadn contempladas para ser particularmente
titiles son los cénceres gastrointestinales, especialmente
cidnceres colorectales, canceres de pulmén, especialmente
cdnceres de pulmén de células pequeilas, céanceres

cervicales y pancredticos.

Se describe adicionalmente un método para tratar un
paciente que tiene un céncer, especialmente céncer
colorectal, que comprende administrar una cantidad
terapéuticamente efectiva de la Forma ¢ de acuerdo con la

invencién.

Es entendido que la dosis especifica de un compuesto
administrado de acuerdo con esta invencién para obtener
un efecto terapéutico serd, por supuesto, determinado por

la circunstancias particulares que rodean la

-
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administracién, incluyendo, por ejemplo, la edad, peso,
condicién del paciente y via de administracién; regimenes
de dosificacibn especificas pueden ajustarse a cualquier
sujeto particular sobre la base de la necesidad
individual y el juzgamiento profesional de la persona que
administra o supervisa la administracién de los

compuestos anteriormente mencionados.

El rango de dosificacién adoptado dependera de la via de
administracién y de la edad, peso y condicién del
paciente que va a ser tratado. Como un ejemplo, dosis
diarias de los compuestos de la invencidén, tipicamente
administrador por via parenteral, por ejemplo, de manera
intravenosa por bolo o infusidén estidn entre 1 a 1.000
mg/m? por &rea de superficie de cuerpo, por ejemplo entre
10 a 500 mg/m?. Las dosificaciones pueden ser
administradas de una sola vez o pueden ser divididas en
un ndimero de dosis mas pequefias para ser administradas a
intervalos variables. Un ejemplo particular de un
programa adecuado para administracién parenteral de la
Forma C es un programa de dosificaciétn de 6 semanas de
125 mg/m? i.v. durante 90 minutos de infusién sobre el

primer dia de las semanas 1 a 4. En otro régimen de
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tratamiento una dosis de 350 mg/m® de la Forma c puede

ser dada i.v. durante 90 minutos cada tercer semana.

El término “tratamiento” como se usa aqui, a menos que se
indique otra cosa, significa invertir, aliviar, mejorar,
inhibir el progreso de, o impedir el desorden o condicién
al cual tal término aplica, o uno o mas sintomas de tal
desorden o condicién. El1 término “tratamiento”, como se
usa aqui se refiere al acto de tratar, como “tratar”

segin se definié inmediatamente antes.

METODOS AMALITICOS

Difraccién con Polvo por Ravos X

Los datos de la difraccién con polvo por rayos X fueron

obtenidos con un aparato Siemens D500, que irradia
muestras de polvo con CuKa grafito monocromatico (40 kV
40 mA) como fuente entre 5° y 35° de 4ngulo 20 a

temperatura ambiente. El barrido fue hecho en etapaé de

0,05° y el tiempo de cuenta fue de 7 segundos por etapa.

5%
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Absorcién Infrarroja

El espectro de absorcién de infrarrojos fue obtenido
usando un espectrémetro Perkin-Elmer FT-IR PARAGON a una
resolucién de 4,0 cm-1. Los datos fueron digitalizados a

intervalos de 2 cm-1.

Los siquientes ejemplos ilustran pero no limitan el

alcance de la invencién. Todas las referencias citadas

son incorporadas aqui como referencia en su totalidad.

Ejemplo 1

Preparacidn de clorhidrato de irinotecan (Forma c)

10,0 g de irinotecan-HCl-3H;0 Forma b se suspendieron en

200 ml de acetona a temperatura ambiente.

La mezcla se agitd durante 24 horas a temperatura

ambiente y luego se filtrdé. El producto se secd en vaclo

a 45° C durante 18 horas y luego colocado en una cdamara
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en presencia de humedad durante 24 horas. Se obtuvo 9,4 g

de Forma c.
Ejemplo 2

Preparacién de clorhidrato de irinotecan (Forma c)

10,0 g de irinotecan*HCl-3H;0 Forma b se suspendieron en

150 ml de acetonitrilo a temperatura ambiente.

La mezcla se agitd durante 48 horas a temperatura
ambiente y luego se filtré. El producto se secd en vacio
a 45° C durante 18 horas y luego colocado en una camara
en presencia de humedad durante 4 horas. Se obtuvo 9,1 g

de la Forma c.

Ejemplo 3

Preparacién de clorhidrato de irinotecan (Forma c)

10,0 g de irinotecan-HCl amorfo se suspendieron en 200 ml

de acetona a temperatura ambiente.
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La mezcla se agité durante 24 horas a temperatura
ambiente y luego se filtré. El producto se secd en vacio
a 45° C durante 18 horas y luego colocado en una cémara
en presencia de humedad durante 3 horas. Se obtuvo 10,0 g

de la Forma c.

Ejemplo 4

Preparacidén de clorhidrato de irinotecan (Forma c)

10,0 g de irinotecan-HCl amorfo se suspendieron en 250 ml

de acetonitrilo a temperatura ambiente.

La mezcla 8se agitd durante 48 horas a temperatura
amblente y luego se filtr6. El producto se secd en vacio
a 45° C durante 24 horas y luego colocado en una camara
en presencia de humedad durante 5 horas. Se obtuvo 8,8 g

de la Forma c.

Ejemplo 5

Determinaciédn de solubilidad de clorhidrato de irinotecan

Forma ¢ en comparacién con la Forma b

A7

6!



WO 03/074527 30 PCT/EP03/01948

La determinacién de solubilidad del clorhidrato de
irinotecan Forma ¢ en comparacién con la Forma b se ha
llevado a cabo en el siguiente medio de disoluciébén: a)
agua desionizada; b) amortiguador pH 1,2 (2 g NaCl + 7
mL HCl1l 37% p/p a 1 litro): c¢) amortiguador de lactato pH
3,5 (esta es la formulacién utilizada actualmente para la
fabricacién de formas de dosis parenteral; D-Sorbitol 45
mg/ml acido lactico 0,9 mg/ml en agua a un pH de 3,5. El
pH se ajusta al valor final con NaOH 1N). Se colocéd un
exceso de sblidos en frascos de vidrio en la presencia
del medio de disolucién apropiado y las suspensiones se
agitaron a temperatura ambiente durante 24 horas. Las
muestras fueron retiradas después de 15, 30, 45, 60
minutos y 24 horas, filtradas y analizadas por medios de

ensayos de HPLC.

Los resultados se miden en la siguiente tabla 1IV.
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TABLA IV

Tiempo |Concentracién de clorhidrato de irinotecan

(mg/ml)

Forma b Forma c

a b o] a b o]

15 MIN |11, 03 |0, 45 10, 27 |42, 04 {42, 53 |54, 45

30 MIN |12, 10 |0, 42 10, 38 (41, 50 |42, 05 |55, 23

60 MIN (12, 12 |0, 44 10, 17 |40, 62 |40, 68 |53, 81

120 11, 80 |0, 40 11, 13 |41, 15 |37, 95 |54, 80
MIN

24 11,15 0,26 11,06 35,05 0,70 41, 95
HORAS

a = agua desionizada; b = amortiquador pH 1,2; ¢ = &cido

lactico pH 3,5

Los anteriores datos tabulados proporclonan evidencia de
la solubilidad mejorada de la Forma ¢ comparada con la

Forma b conocida.

RN



@
WO 03/074527 32 PCT/EP03/01948 é y

Ejemplo 6

Una solucién inyectable de la Forma ¢ comprende, por

ejemplo, solucién inyectable de la Forma ¢

1 ml de solucién inyectable contiene:

20 mg de Forma c (como sal equivalente);

A5 mg de polvo de sorbitol; y

0,9 mg de acido lactico.

El pH de la solucibn se ajusta a 3,5 (rango, 3,0 a 3,8)

con hidréxido de sodio o &cido clorhidrico

Una solucién inyectable estd disponible en, por ejemplo,
frascos de vidrio 4&mbar de dosis sencilla en los
siquientes tamafios de paquete: 2 mL o 5 mL. Este es
empacado en una ampolla pléastica de respaldo para

proteger contra rompimiento y escape involuntario.

La solucién inyectable de la Forma C estd hecha para

dilusién con inyeccidén de dextrosa 5%, o 0,9% de
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inyeccién de cloruro de sodio, antes de infusién
intravenosa. El diluyente preferido es 5% de inyeccién de
dextrosa. Todos los procedimientos de fabricacién se han

llevado a cabo a temperatura ambiente.

La presente descripcién es una ejemplificaciédn de los
principios de la invencién y no pretende limitar 1la
invencién a las modalidades ilustradas particulares.
Aquellos expertos en la técnica pueden reconocer otras
equivalencias a la modalidad descrita aqui cuyos
equivalentes se pretenden sean abarcados ©por las

reivindicaciones adjuntas.
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REIVINDICACIONES

1. Una forma polimérfica de clorhidrato de irinotecan

cristalino de férmula:

- e

Caracterizado por suministrar un patrén de
difraccién con polvo por rayos X que comprende
valores de &angulo de 20 de aproximadamente 9,15;
aproximadamente 10,00; aproximadamente 11,80;
aproximadamente 12,20; aproximadamente 13,00 vy

aproximadamente 13,40.

2. El1 polimorfo de 1la reivindicacién 1, que
suministra un espectro infrarrojo que contiene

picos en 1757, 1712 y 1667 cm-1.
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3. El polimorfo de la reivindicacién 1 que suministra

un patrén de difraccién con polvo por rayos X
sustancialmente de acuerdo con lo mostrado con en

la figura 2.

4. El polimorfo de la reivindicacién 2 que suministra

un patrén de difraccién con polvoe por rayos X
sustancialmente de acuerdo con lo mostrado en la

figura 2.

Un proceso para preparar el polimorfo de la
reivindicacién 1, que comprende agitar durante un
tiempo que varia entre aproximadamente 2 a 48
horas una lechada de clorhidrato de irinotecan
como Forma b o como amorfo, en acetonitrilo o en

acetona.

Una composicién farmacéutica que comprende una
cantidad terapéuticamente efectiva del polimorfo
de la reivindicacién 1 como un ingrediente activo

Yy un excipiente farmacéuticamente aceptable.
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7.

9.

10.

11.

12.

La composicién de la reivindicacién 6, en donde la
composicién es adecuada para administracién

inyectable.

La composiciétn de la reivindicacién 6, en donde la

composicién es adecuada para administracién oral.

La composicién de la reivindicacién 6, en donde la

composicién estd en una forma de dosis acuosa.

Un método para la preparacién de una composicién
farmacéutica de «clorhidrato de irinotecan que
comprende mezclar una cantidad terapéuticamente
efectiva del polimorfo de la reivindicacién 1 con

un excipiente farmacéuticamente aceptable.

Un método para tratar un paciente que tiene
cédncer, que comprende administrar una cantidad
terapéuticamente efectiva de un polimorfo de 1la

reivindicacién 1.

El método de la reivindicacién 11, en donde el

cdncer es un cancer gastrointestinal.
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13.

14.

15.

16.

17.

18.

-El método de la reivindicacién 12, en donde el

cincer gastrointestinal es un céncer colorectal.

Un método para tratar un paciente que tiene
cincer, que comprende administrar la composicién

farmacéutica de la reivindicacidén 6.

El método de la reivindicacién 14, en donde el

cédncer es un cancer gastrointestinal.

El método de la reivindicacién 15, en donde el

céncer gastrointestinal es un céncer colorectal.

Un método para 1la preparécién de una solucién
acuosa de clorhidrato de irinotecan, que
ccemprende disolver el polimorfo de la
reivindicacién 1 en una solucién acuosa a

temperatura ambiente.

El método de la reivindicacién 17, en donde 1la
solucién acuosa tiene un valor de pH que varia

entre aproximadamente 3,0 a aproximadamente 3,8.

7

¢



WO 03/074527 38 PCT/EP03/01948 99

*a

19. El1 método de la reivindicacién 18, en donde la
concentracién final de clorhidrato de irinotecan

es mayor que 10 mg/mL.
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INTERNATIONAL PRELIMINARY Intemnational application No.  PCT/EP03/01948
EXAMINATION REPORAT

L Basis of the report
The basis of this intemational preliminary examination Is the application as originally filed.

. Non-establishment of opinion with regard to noveity, inventive step and Industrial
applicabliity

The question of whether the claimed invention appears to be novel, to involve an

inventive step, or o be industrially applicable has not been the subject of the

international preliminary examination in respect of the claims which have not been

searched (Article 17(2)(a) or (3) and Rule 66.1(e) PCT); see also,international search report).

V. Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, Inventive step or
Industrial applicabliity

To the extent that the intemational preliminary examination has been carried out (see item
I above), the following is pointed out:

In light of the documents clied in the intemational search report, It Is considered
that the invention as defined In at least some of the claims, which have been the
subject of an intemational search report, does not appear to meet the criteria
mentioned in Article 33(1) PCT, i.e. does not appear 1o be novel and/or to involve
an Inventive step (see Intemational search report, in particular the documents cited
X and/or Y and corresponding claim references).

Form PCT/40BNE2 (EPO-03-2002) P20758
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WRITTEN OPINION intemational application NoPCT/EP 03/ 01948

V.

Baasls of the opinion

The basia of this written opinlon is the application as originally filed.

Non-establishment of opinion with regard to novelty, inventive step and industrial
appiicabliity

The question of whether the claimed invention appears to be novesl, to involve an

inventive step, or to be Industrially applicable has not been end will not be the subject

ohhoinhmﬂonal preliminary axamination in respect of the claims which have not been
searched (Articls 17(2)(a) or (3) and Rule 66.1(e) PCT; see also Intemational search report).

mmmundunuhuz(-xn)mmmmw inventive step or
industrial applicabiiity

To the extant that the intemational preliminary examination has been carrled out (see item
Il above), the following Is pointed out:

In light of the documents clied In the intemational search report, it is considered that the
invention as defined in at least some of the claims, which have been the subject of an
International search report, does not appear to meet the criteria mentioned in Article 33(1)

PCT, |.e. does not appear to be novel and/or o invoive an inventive stap (see intemational
search report, in particular the documents cited X and/or Y and comesponding clalm references).

it amendments are flled, the applicant should comply with the requirements of Rule 66.8
PCTandlnd'mﬂ\ebaalsofﬂwammm in the documents of the application as

- originally filed (Article 34 (2) (b) PCT) otherwise these amendments may not be taken

into consideration for the establishment of the intemational preliminary examination report.
The attention of the applicant is drawn to the fact that i the application contains

an u:gemary plurality of independent claims, no examination of any of the claims will be
caried out.

Should the applicant decide to request detafled substantive examination, then an
intemational preliminary examination report will normally be established clncuy
mExeapmly the examiner may draw up a second written opinion, should this be explicitly

Form PCTMOBAE2 (EPO-03-2002) P20726
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Nerviano, September 11, 2003

Re: PCT Demand - CHAPTERII ~ Art. 31 PCT

International Patent Application No. PCIMIN&M@MMM
claimed: 01/03/2002

Applicant: PHARMACIA ITALIA S.p.A.

Our ref: 00760

We request that the above identified Internstional Application be the subject of International

Preliminary Examination according to the Patent Cooperation Treaty.
We are therefore enclosing herewith the following documents:

I Demand form PCT/IPEA/40];
2. Fee calculation sheet incorporating a debit order;
3 Copy of the General Authorization.

Pleasc scknowledge receipt of this matter by endorsing and retarning the attached copy letter,
Yours fuithfully
PHARMACIA ITALIA SpA

, G 44689)

Sode Lagals Via Robert Koo, 1.2 20152 Milsno
Capltale Soclyly € 25.000.000

Cadios Fisosly ¢ Partia IVA N 030046009565
Ragistro Impress N. 154376 Tribunalo Mitzw
REA. N 1519501

rurmslfe tok &
20014 Nerviano (M) - Vials Pagteur, 10 ?'l"'
Tﬂ.ml l'l'

v www.pharamelalinfials

Gruppe Pleey I

Messre.

EUROPEAN PATENT OFFICE

P.B. 5818 Putantlasn 2

N.L. 2280 HY Riswijk

The Netherlands
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5. loter shasts . ()
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1. %ecalouiwion shen 5. ewemon explsining lask of sigustore
2. original ssparste power of stiomey 6. ] wequeace ligings in campater resdeble form
3.0 wiginel yumerel power of attarmey .8 “hwﬂhhtﬂlb
4. copy of gemaal powsr of attomey; '
reference b, If ey 44889 8. [ other fapecisy:

Box No. VII SIGNATURE OF AFPLICANT, AGENT Ot COMMON REFRESENTATIVE
Nzt v ouch signaters, Snliety the syuy of the porsen siguing end She copuclly tn which fhe porses sige fif mch cpacky iv st cheiss fvm rasiisg e dowan).

Pharmacia Italia S.p.A.

7

Algssandra
{Proxy)
Fox Insemational Prelimigary Ezsmining Authority oes only
1. Duto of sstonl receipt of DEMAND:

—

1 Adjnsied dute of reteipt of dewrsnd don
o CORRECTIONS wnder Rule 60.1(b)

3 D The detn of recaipt of the demand in AFTER the explmtion of 19 moxthy D The applicant bus bewm
from the priority date snd ftem 4 or 3, below, doss not spply. informed scaordingly.

date i .
. D mmdwih_dhmhnhdwn‘lhhm&uﬂumi

the daty of of the demuad i after the enpi Srom :
,D:Iinli mn » expiration of 19 monthe from the priority das, the delay in acrival

For Intyrnationsl Baresti uss ooty
Dezzmodt reoelved from [PRA on: '

Form PCT/IPEAMO] (lust shveet) (emary 2003; reprioz July 2003) Sog Notes 0 toe demand forn
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international to the Patent
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For Internationsl Preli Exxmining Antherity use anly

Idwntification of PEA ) Date of reosipt of DEMAND
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PCT/EPO3/01948 . . 20/02/2003 .- . D1W .ot
Title of Invention

CRYSTALLINE POLYMORPHIC FORM OF IRINOTEGAN HYDROCHLORIDE

BaxNe.I1 AFFLICANT(S)

No.
Namno and sddresr: -‘.ﬂ,‘ -u F#hﬁ-ﬁ T""hb'mam
Pharmacia lalla S, p.A. . Facahmils No. T
Via Robert Koch 1.2 0039 0248382734 it ]
20152 Milan [ Teloprinter No. AN
ITALY °

Applicant’s registration No. with fhe Office

lr-rhﬂlhal-jd-ﬂnm ?ﬂuu country) of reaidence:

Nams snd widross: (Fuly mme Slbwnl iy ghon na; fir o bl sy, St gfficiel deslguiion. The midres saat bukule poutel ovde and mume of cuvry)
FIORINO, Romuaido

Via Del Caravaggio 14

20144 Milano

iTALY

F(ﬂlhm‘-ﬁﬂ: - I ?ﬂlﬂha—ﬂd‘ﬂ-ﬂ
L

Nome sod adkchrens: (Panify s Alowad by gl s for o el outty, A official desigrasin. The xbivess sust laclunls posael cods sl st of cusairp)

SARBUGIAN Natale
Via Germana De Staal 1
20158 Milano

ITALY

?(H‘huﬂnﬂd‘ﬂnﬂm I?hk-wd'mu

Prrther sppticants we Indleated on 2 coutinestion shest.
Form PCTAFEAMO] (fit sheet) (Mavch 2001; pepeics July 2005) Sec Noies 10 the dewesnd form




8-30-04; 2:89PM;:83MP

Shest No. .2..

iS518 T42 4388

Istemational spplicatien No.
PCT/EP(3/01948

Cantinuztion sf Box No.I1  APFLICANT(S)

I neme of she Siliowing suib-bonus it waul, this shaut soousld mot be ncludend n the demep.

ZAMPIERI Massimo

Via L. Madorati 1 .
20052 Monza (Milanc)

TALY

Nime and adiress; iy sas Al by givr num; fira bge! ety fll ofied dunption. The adirese eust bulale proiel sy and mmsy of svsntry)

#mumdm

oty {tiwt Is, coumeryy of revdene:
T

TOMABI Attiio :
Via T. Guil 49

20147 Mileno

ITALY

Name 20 aaddrons: (Pl v Sl by ghvon savwe; fur 8 el waty,Jill offciel dulpustion. Tiw whibns st inchnls s cods o e o cowery)

fate (et &, counpry) Of matiemaliey:

(13

Stete (Hat ik, comutry) of regidemow. -
T

T

Nama nd addrate: Poaly moms fllownd iy gl amat; for s lagel uliy, S oficlal dasiguation. The ndiess sbut techuls posial oode ol rmy of conry)

Tiase ke iy, cosviry) of axtiomlity:

&ﬂlhn-jq_hdhu

N0 2 i Py e ey g e 7 gl oy, il et T sbene sl potd e st e o )

Stnto (et ks, cvmeny) of natiomsiity:

Stute {thar i, coumtry) of resideonce:

J[] et appliomuts sre inticated o enoter contisiastion shect.

Form FCT/IFEAMO] (contiwastion sheet) (Merch 2001; repeint July 2003)

See Notxs 10 the demand form
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Intamations! applicstion No.
Shest o . PCT/EP03/01048

BoxNa Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESFONDENCE
The ollowing person s [] egent [ common represextative
[ ] aa boen eppotnted earller sad reprasants the applicani(s) alsw for intermationl preliminery exsminstion.

[ s hareby sppotated wnd any eartter sppontment of (an) sgast{s)oommnon repraseatativa s hereby reveked
i for the befirs the Intermxtional Prelimi , in wididon
O Lmudﬁuny puuq:h Preliminary Exsmining Acthority ™

.} 5 a m
Pharmacia Ralla S.p.A. Facsimlle Na.
Patent Department 0039 0248385397
Viale Pasteur 10 Telapuizter No.
20014 Nerviano (MI) :
ITALY Apcafsregiindon No. with the Office |
Mnlum. b_l@tl:lm:n -mmmh#dh

Bax Na.IV BASIS FOR INTERMATIONAL PRELIMINARY EXAMINATION
Steimmant concerning nnendments:*
1. The spplicant wishes the intemations! prefiminary sxamication to start on the bashs oft
[ s tnsemationss sppiiention m originally fisd
tw Jewxiption 8 ariginally fled
o8 mpended tder Article 34

i claims 0 o aigmiy fied
H = smended undar Ariicie 19 (Wpether with my sceompanying shetemen)

o3 xmended vndar Asticls 34

twduwingg [ ] = ceighmily fieg
=y smended wnder Asticle 34

2. [J Toe eppiict wishes sy smendment 1 the clatme under Article 19 to be considernd as reversed,

8 D The spplicant wishes the start of the international preliminery examination to be postpened mtil the expiration of 20 monthe
flrom the priarity dute nales the Intenational Prelimisery Exsmining Antherity recsives & eopy af sny amendmeats made
woder Article 19 or & notice from the spplicmt that he doss not wigh to meie such sncodments (Rule 69.1(0)). (This chach-
bz may ba maried only where the tisey liwcit wnder Articls 19 has nol yet expired)

* Where to check-box s marited, interational prefiminey exymimtion will sxrt oo te basis of the intemations] spplicstion
:&-m?:ﬂw hﬂ?&yﬁ&“hhd’“ & writtea oplaion
or the international preliminagy exeminstion repert, as w0 smendad. w

Langungs for the purpesss of international prelininary samination: English
(X] which I the lsngurage in which tho fmemational spplication was filsd.
| ] which s the language of » transiution farnished for the puposes of intemnatisnel search.

[} which is the langunge of publication of the intarmtions] application.
[ ] which is ¢ leaguagn of the transiation (30 be) furnished fir the pposes of bntermstiona! preféminary exsmimtion

Bex No.¥Y ELECTION OF STATES

'l:’?blhlhlhﬂlllmmmh il Siatey which heve basn dasignased and which are bownd by Chapier il of

exchuding the following States whish the sppiicant wishes not te slact:

Focn PCT/IPEAMO] (second shest) (Msrch 2001; repxint July 2003) Sox Notez (0 the dareend form
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iB18 T42 4300

PCT

For [nemational FreBeskury Emmiing Antherity use nly  ees

FEE CALCULATION SHEET
Anpex to the Demand
ool . PCT/EP03/01948
A e S 760 Deis stacp of the IPEA
Applicet
PCT/EP(3/01948

CALCULATION OF FRESCRIDXD FEXS

| EUR 1.530,00' : I

1. Pralimioary susmimtion e e e e

2. Hanlling foo certain Staiey
mu-mg;qrhm“
....t""':.v_':::.‘:.ﬁ.:.:'..m.rzl - [%]
bamiting for) EUR 158,00

3. Total of presceribed fhoes
ﬂ:-uhhm'rﬂ:?_.___ EUR 1.689,00

TOTAL

MODE OF PAYMENT
sxthoriestion deposit cash

D cheges D TEVeTM SiRDDS

D postal meowy ovder D coupons

O okdan O oter et

deporks accounty of the IPEA 50 peraeiy) Anthorisstion

(K] Actharization to charge the total fors indioated above,
[} mduhwhmuwmm

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT AOCCOUNT
(This mods of payment may ot be availabie ot all IPKAy)

ren EP_

ma—numrmlooss

Neme: Alessandra Longonl

Form PCTAPEAMO] (Annax) (Merch 2001; repriot July 2003)
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QATENT COOPERATION TFIEAT’

From the INTEANATIONAL S8EARCHING AUTHORITY ... —---

PCT

hm'\n S |
To: 8 !
PHARMACIA ITALIA SPA el F'mmwwimel-ﬁ
Patent D'pamnt 1 8 _UG 2003 OHTHEI Iaunu' TION PORT
!1;;31:'529"7' mum ) ' vvel-
- rviano ano
ITALY (PCT Ruls 44.1) . -w"
- m\')'*
Date of maling
fominanihyear)

18/07/2003

Applicant's or agents fie reference
00760

inssrnational appiication No.
PCT/EP 03/01948
Appicant

PHARMACIA ITALIA S.P.A.

mmmm Sea paragraphs 1 and 4 below

Intematioral fling date
{deywmontyear) 26/02/2003

1. [X] e appscant is heraby notfied that the intemational Search Report has been established &nd Js transmitied herewith.

Flling of amandwenis arw statement under Artale T5:
The sppiicani ls anified, § he 50 wishas, © amend the ciaims of the (ntsmalional Appliostion (sse FRule 48)

Whan? mmmuﬂmmmnmn-nm-mumumuu
inamations Saarch Report; howsver, for mome detalls, 800 the notes on the accompanying sheet.

Where? Dimctly v the  Inemational Bureau of WIPQ
chemin des Colombetiss

M, des
1211 Genowm 20, Bwitzreriand
Fascimils No.: (41-22) 740.14.35

For more detslied Instrogtions, 888 the noWs on the accompanying sheet.

2. The applcant is hareby noliied that no inemational Search Report will be established and that the deciamtion under
Aricie 17{2)(a) ©© that eftect ls transmited herowtth.

3. [[] with regard to the pratast against payment of (xn) addiiona! fee(s) undsr Rule 40.2, the sppicant la notfied that

he ogether with the decision Thereon has sunamitied 1 the Intsrmational Bu wgethey with the
D ummbmnmumumumhhmburw

[[] no decision has bean mads yeton the protest; ha sppiicant wil be no¥Sed as Sooh as & decision ls mede.,

4. Puriher sotion(s): Tha appiicant ja reminded of the following:
Shorlly sfer 18 months from the priority daw, the ntlemational

Within 16 monha from the priority dain, & demand lor imemational preliminary ssamination must be fled If the spplioent
wishes io postpone the antry inio the nalional phase Unfll 30 monthe from the prionty date (In some OfMcss sven ixar).

Within 20 menths from the priastly date, the applicant the prescribad acts for snky into the national phase
before aj designatad Offices which have not ll.lllmu. In the darnand or in & keiar ¢lecion within 18 monthe from the
prlarity date of could nol be alecied bactuse they are not bound by Chapter |1

Name and maliing ackiees of the krematonal Bsarohing Authortty

_j mlﬁwﬂ‘ﬂ‘fﬂ. P.B. 5618 Putentiaan 2

Tel. (+31-70) 340-2040, Tx. 31 851 epo N,
Fax: {+31-70) 340-3018

Authorizad offioer
John De Bruiin

Form PCTABAZED (luly 1068)
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NOTES TO FORM PCT/I8A220 66

These Nstes sw intendad i give ihe besls ielructions conceming the Siling of smendments urdler srilly 19. The
Noles are bapad an the requiraments of the Palent Coaperation Trealy, the Reguisiions snd the Adminiirelive insinastions
ursder that Trealy. in cese of whlﬂnnﬂhm‘lﬂhﬂhn#ﬁm
dalsliag iniormaglion, ess also the PCT s Guiile, & publiastion of

In fwse Notes, “Asticls”, "Ruls”, and “Sestian” refes Io the provisions of the PCT, the POT Reguislions end the PCT
Inmtructiors respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The appiicart has, n:mmuwwm-mbmnmdh
appiication. & should however be amphmiyed thal, since all party of the inlemational

dusaription and drawings) amended dhring te rtemational prelim
non.lhrm hmmn&:i!“m.mw“h_hhm
hhmdpuﬁhﬂpuhﬁl::ﬂ-'nl-m -n-l& H-nd-i

What parts of the intermmiional appiisaiien sy be aesswnded?
Under Asticls 10, enly the claline may be smended.

During the intemational phase, te daime may sise be amendes (ov inther amended) under Avticle 34 bedare
w intfemnational . The and o nmendad under
Py :l-ilh-ymm m drawings may enly

Lhnmlhh_im-.lphdhmmmqb-mmm-

or, where spplicable, AsGcle
Whaa? Within 2 monihs iram the dals of tranamitisl of the inlemationsl ssarch or 16 monins from the priorily
dete, whichever ime Emi expires leier. Bk ahould be nolwd, however, thet the amendmarts will be consldered
-hmhudﬂmhilqnmwhwm*h“dh
ﬁrmuunmdhmmumw
Where not to file the amendments?
The smendments e Ged with ths international Bureey and not with the receiving Otlise er the
wuﬂjﬂwmu «

Where a demand for inkernstisnal prefininary exsminsfion hes baen s fied, aee below.

Haw? EXtver by cancaling ens s mere sniire elsims, by sdding one er momn aew siaims or by smending the ted ol
ana or tie of the dave e Sed.

Ammubwhﬂﬂudhmmgmdnw-
amendments, difars from ihe sheet eiginally fied.

Mhdﬁ-wum;rﬂﬁﬂhlll;-ﬁdh Arabio numersls. Whare a clsim b
esncuiiad, no mrunbaring sihver slaims s ecuired. oases whare clslme sre renumbared, st
b remumbased conssculively (Adminkirsiive instructions, Heclioh 205{k3). - ey

Tha smendinests west be made i e aguags I which the inlernations! application is 1o be published.

What docaments msust/mey soscsypany the snendaernis?
Latter (Suction 285)):
The smandments must be subsmnifted with a letter.

The lether will not be publizhed with the iemational applicstion and Thw amancded ciainm. B sheuld net be
confused with the "Statemnent under Arisle 19(1)" (3ea below, uxier “Statament under Artidle 18(1)7).

m_.-hhaﬂunuﬁ.lhﬂdh“ h“dh
ntber
- ..rlh-ﬁ-ﬁmu snmt be In English; lln--d

Nates iv Form PCTABAR20 (lrst sheat) (Jarmary 1904)

MIDCOR: <XRAARCNOENPY | »
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NOTES TO FORM PCT/IBA/Z20 (continued) @41/

®

® .

(i) the claim is new;
(v} the slaim epinces ans or more cleims & Blad;

v) thw cluim ks the resull of the division of a claim s Bed

The folicuing swamnpiss Bustrale the manner in which sssndments must bs suplained In the
sooompanying leiter: .
L mmhmaﬁ-ﬁ&deﬁnM-ﬂ]

ﬁmihﬂﬂﬂ,l‘.ﬁ 37 o 48 replaced by amervisd claims bearing the sams rumbars;
daims 30, 33 arwl 36 unchangad; new claime 48 e 81 added.”

2 [Whare originally thete ware 1lddu“-h.-“ldlﬁmh-n‘l1]
*Cldre 1 Io 18 repinoed by smanded dans 1 b0 11.°
[Where originally hare ware 14 clslms and #he amendments consist in csncalling some claims s In adkling

now aialen):
"“Ciaime 1 1o 6 anl 14 unchanged; clelms 7 sunseled; claime 18, 18 asd 17 addied* or
m?h‘lmmm‘iﬂ..ﬂ"“’rﬂ- olzime unchanged ®

-

¢ 0 eharond e 17 e 13,18 19 oenuelied; sisim 14, 15 ordd 18 merded
olairm 14; elaim 17 m-u-n:'-umu.u-w e LAkl et

"Ststemunt under svilele 10{1)" (Rule 48.4)

The amendmenis be soompenied sistement expiaining the smersiments and indicaling Impext
“"T'qﬂ':‘*_“:w -dl-mmumh.l-lﬂ-ll'tr

The siatement will e published with the intemalional applicetion and e smended slalma.
B munt be In the language In which the infemationst spppiicalion 1 o be published.
R wnmt be briel, net exsssding 500 words i in English or ¥ raraleied into English.

Rshould nct be cenfused with and doss nol repless the isller indiosting the difsrenses betwesn the olslne
an Bed and = arnended, lmﬂhﬁmlﬁ“ﬂ“htﬂlﬂ--ﬂb’-m
preferably by using the werds “Stalement under "w(1)."

[ ] not contain any commenis on the imernshional ssarch the eisvaroe of ciation
e e i i o
mport may be made enly in cormestion with an smendment of

Conssyuense I & demand for Inleraatisnal prefiminery scsminatian hes wiready besn Sled

&, at e fims of {ing any smarsiments undler Arjlals 1§, & demand for inemational prefiminesy exsminalion
I-dulrh-u ‘.“I:mm,:::-mhd-'hmﬂh
mm&tmﬂm

Consawience with regard o tranaiation of the intsmational applicetion for entry knto the nulionsl phase

The apglicent’s athenlien s drawm nadional transinfion
claime as amanded uﬁhﬂs;'hduum:'hlnmﬂwh n-o.gn.iﬁ:.':
in addifion o, e relaien of the clalms m fled.

Fer hsther dalalls on the requiremenis of sash designalsdisineiad Offics, ass Velume If of e PCT Applicant's

Notes io Ferm PCTABA/2A0 (ssscnd sheef) (lsruary 1084)

BIDCCID: JONRASIINOENR |_»
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QATENT COOPERATI N TREAT’ ? ﬁ
PCT /e

INTERNATIONAL SEARCH REPORT
(PCT Asticle 18 and Rules 43 and 44)

‘r— Bty et = P By | —iaip— Ty
Applicant's ot agenTs fie reference FOR FURTHER W"Wﬂm"ﬂm
00760 ACTION _w
imernaiional appiicalion No, intemational fllng date (dawimonifyysar} (Eariead) Pricrity Date (dxwmonth/iear)
PCT/EP 03/ 01948 26/02/2003 01/03/2002
Appicant

PHARMACIA ITALIA S.P.A,

m:mmmmmmwuwmmubmuh appiicant
according 1o Articie 18. A copy I being ransmitted 10 (he imarmalional Bureeu

This Intemational Boarch Reportcomslsts ofatolef ___4  _ sheets.
itls adwo ccompanipd by a copy of each prior st documaent clied In this rport.

1. Dayie of he repert
With regard io the langusgae, the inlemational search oatriad out on the basis of he inlemational application In the
. mhmnmrﬁmmﬂmw-m

[ tenematons ssarch was carred out on the basis of a ransiation of the inlsmatenal appication amished © his
Authxtty (Ruis 23.1(b)).

b. With regird v any hucisotide and/or amine acld sequance disgiossd in the international appication, the intlamationsd search
wae carriad oyt on the basis of the sequence lsling :
cantained in the intsmational appiication In writen form.

fied iogether with the International appication \n campites resdnble form.
furnished subsequantly to this Authorlty in wiitan form.
fumished subsecuenty 10 this Authorly In compuies readble fonm.

e sixlement that the subsequently iurnished wiitten ating doss not go beyond 1he discionurs In the
iniasmational sppiication as fled hae bean kimishec, e ®

the siatement that the information recordad in computer resciable form is kientical o the written sscquence lsfing haa been

Cartuln ctaloe wire found unsesrchable (Bee Bax |).
Uity of invention is lscidng (sss Bax I1).

0= 0O OO000

[]  the mat hms been astabisned by this Authortty v rea s follows:

8. With regand b the shetrest,
[X]  thewsis spproved as suomined by the eppicant

the laxt hms been estsblshed, acoording 10 Auis SB.2(b), by this Authortty as [t agpesva in Box Iil. The
m«mmuuumuum&mﬂmuﬂmﬂn&mﬂm s
€. The figure of the drewings 1 be published with the abstract is Figure No. -

[ s egoessed by the sppicant. [C]  Noneotthe sgures.

[T} becauss #w epplicant taded to suggest a igure.
[0  veceuss tis agure batier chermctarizes the mvention.

Form PCTASA210 {first sheat) (July 1988)
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Application No g
PCT/EP 03/01948 f' (

B FMELDS SEARCHED

P C070391752 ABIK31/4375 A61P35/00

. Aczarding i intemationsl Ptent Classiicalion (1PC) or 1o both nulionsl clessifioation end PG

AiTaE: decunantafion Searched (classification
IPC 7 CO7D AGIK A61P

oysiem followsd by classiication symboly)

Docuneatation ssurchad othar 1A misleasn Weameniaiion i e Scat tal ach decurnen iy s lnchaied i he fisice seerched

EPO-Internal, WPI Data, CHEM ABS Data

Elncironic ¢sis bews consulied during the interzmiions) esarch (aame of dele beey gnd, whers practicel, search Vs used)

€. DOCUNMENTS CONSIDERED TO BE RELEVANT

Categoey * | Chiation of doowmant, with indicalion, whars sppssprisie, of he sitvent pasmges

Pairvant to ciaim No.

ACTIVITY OF 20(S)-CAMPTOTHECIN
DERIVATIVES:CARBAMATE-LINKED,
NATER-SOLUBLE DERIVATIVES OF
7-ETHYL-10-HYDROXYCAMPTOTHECIN®

JP,

pages 1446-1454, XP000653715
ISSN: 0009-2363

cited in the application

1747, 1715, 1655

X SAWADA S ET AL: “SYNTHESIS AND ANTITUMOR

CHEMICAL AND PHARMACEUTICAL BULLETIN,
PHARMACEUTICAL SOCIETY OF JAPAN. TOKYO,

vol. 39, no. 6, 1 June 1991 (1991-06-01),

Preparation of 6-27, mp=222-223°C, IR:

-/

1-19

m Further documants are lsted 11 the awdinustion of box C.

D Putew tamily mumbers ave Ested in annex.

* Spacial epiegeriae of Gl Secununts

A mﬂ_—-u-l!-lﬂdh ant which js not
b -_:rm-pﬂmlmm Intevnational

L L e
«cintion or other special reason (s spaciied)

'O documast relwring o s oral deciosurs, uss, sibition or
L ]

P docanmi he

i 3
g.

Ouie of fhe achl complution of the itermetionsl saarch

Fax (+31-70) 340~-3018

1@ July 2003 18/07/2003
Nams and maliing adcdrems of the ISA Avthorized offiosr
Puleni Offics, PA, 5618 Patentisan 3
ML - T80 HV
Tok (+31-70) 0, TR 31 851 apo i,

Diederen, J

Femms FCTARA21O (mumoned viviet) vy 1003)

page 1 of 2
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SYNTHESIS OF

($)-4-ETHYL-7, 8-DINYDRO—4-HYDROXY-1
H-PYRANOL3, 4-F
INDOLIZINE-3,6,10(4H)-TRIONE, A KEY
INTERMEDIATE FOR THE SYNTHESIS OF
IRINOTECAN AND OTHER CAMPTOTHECIN ANALOGS®
JOURNAL OF ORGANIC CHEMISTRY, AMERICAN
CHEMICAL SOCIETY. EASTON, US,

vol. 62, no. 19, 1997, pages 6588-6597,
XP002935575

ISSN: 0022-3263

cited in the application

Preparation of Irinotecan: mp=259-260°C

i518 T42 4300 ® 217 B8O
-Jo—
INTNATIONAL SEARCH REPORT —
PCT/EP 03/01948 %’ 0
C.Continustion) DOCUMENTS CONBIDERED TO BE RELEVANT i
Category * | Chstion of docusnant, wilh indicxiion whers appropriste, of ihe relsveast passages Ralvare 10 claim No.
X HENEGAR K E ET AL: "PRACTICAL ASYWNETRIC 1-19

form PCTANVEID jeartinuation of escond sheet] |uly TRAE)

page 2 of 2
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niamations! sppfication No.
INTERNATIONAL SEARCH RERORT PCT/EP 03/01948 q /

Box| CQObservelions where certain claims wers found unsesrchable (Continuation o1 Tiem 1 of first sheet)

This intemational Ssarch Repcnt has not baen sstablshed in respect of certain ciaims undier Article 17{2(a) for the foRlowing reasona:

1. [x—_] Claima Nos.:
because they relate 1 subject matier not requined to ba ssanthed by fis AuthorRly, namely:
Although claims 11-16 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2 D Claims Nos.;
betme rolsle to parts of tha imemetional Applicafion comply with the prescribed requirements 1o such
mmﬁmmﬂmm&mmuﬁ%ﬂ“m .

[]
4

a Dchlmun.
becauss thoy are depandent ciaims and are not drafied in accordence with he second and third sentences of Rule 8.4(a).

Box ¥ Obearvetions wher unily of Invention ls lecking (Conlinuation of Item 2 of first shest)

This intamational Searching Authority found multiple Iventions in this Imemationsl sppiication, m Dlows:

1. D u-m‘mﬂnmwmmmummummummmu

2 A &l ssarchabie claime could be searched without affart . dxl
qu '.-nn Justitying an addisional fge, this Authority did not invite peymaent

Ramark on Protast Dmmmnmmwnmm
D NO protsst sccompanisd the payment of addiional sserch fesa.

Form PCTABA/210 (cominusdion of firet sheat (1)) (July 1009)
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Applicart’s or agent’s Hlo referemn
00760 IMPORTANT NOTIFICATION
Internatiensl spplicaticn Ne. Intermativasl fifing date (dayjmonsh/yexr) Priority date (dyjmonshjyenr)
PCT/EP 03/ 01948 26/02/2003 01/03/2002

PHANMACIA ITALIA B.P.A.

Thiz of the invention

thwe internationsl Aling dute indicated wbove.

Buresu on tix abow date of mailing.

,_Dou-:

1. The spplicat is beculry Botifing that the intermationsl spplication has been scecrded the internationsl spplcation number and

2. The spplicant Is farther notifisd thaet the record copy of the international spplication was transmitted to the [nternationsl
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Nare o malling addrees of the Recelving Office
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Marc Sartoy
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o1 international Appiication No. Pc-r
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e 2  FEB 2003 /.. \
03 Neme of meelving Office and "PCT EUROPEAN PATENT OFFIbE 8203 J
Inferrutional AppSostiort PCT INTERNATIONAL APPLICATION
04  |Form-PCT/ROAS PCT Request
0-4-1 | Prapsred using PCT-EASY Version 2.92
{(updated 01.01.2003)
[¥] Petition
The undarsigned recuests tht the
prement internaticnal application be
processad aocording o the Palant
08 Receiving Office {specified by the European Patent Office (EPO) (RO/EP)
07 Applicant’s or agents fils refersncs | 00760
i Title of Ivvention CRYSTALLINE POLYMORPHIC FORM OF
IRINOTECAN RYDROCHLORIDE
1] Appicant
IH | This person fs: applicant only
2 ) Appbcent for all designated States except US
-4 Name PHARMACTA ITALIA 8.P.A.
[ 1] Ardress: Via Robert Koch, 1.2
I-20152 Milano
Italy
ua Stuta of netionalily IT
w7 Stwin of residence IT
[T] Telsphons No. +00390248381
_l_l-s F-ﬂ_nih No. _ +003950248382734
iH | Appiicant sndior Inventor
N-1-1 | This person is: applicant and inventor
m-1-2 | Applicent for US only
114 | Name (LAST, Firat) FORINO, Raomaaldo
H-S | Address: Via del Caravagglio 14
I-20144 Milano
Italy
-1-8 | State of netionally IT
17 | State of residencs IT
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T2 |Appiicant andior inventor
21 | This person i applicant and inventor
Ui2-2 |Applicant for UsS only
HH-2-4 ] Name (LABT, Finsf} BARBUGIAN, Natale
m2-5 |Address: Via Germana De Btael 1
I-20158 Milano
Italy
NH2-8 | Stats of nationaity IT
1+2-7 | Giuie of renldence IT
‘B3 |Appiicant and/or invanior
31 | This paron te: applicant and invantor
32 |Appicant for US only ] )
Ul-3-4 | Nume (LAST, Firef) ZAMPIERI, Massimo ]
I35 | Address: Via L. Modorati 1 !
I-20052 Monza (Milano)
Italy
A9 | Seutw of netionafity IT
N3-7 | Stutw of residunce IT
B4 |Applicant andior nventor
it-4-1 | This person b applicant and inventor
42 |Appioent for US only
44 |Nwme (LAST, Fire) TOMASI, Attilio
N-4-5 | Address: Via T. Gulli 49
I-20147 Milano
Italy
(k48 | State of nationsilty IT
14-7 | Seate of residance IT
-1 Ageni or caminon representative; or
asdress for correspondenca .
Mo agent or common repressnistive address for correspondence
iwhas been sppoiniad; the following
spacial addross shotld be used e
N-1-1 | Nerna PHARMACIA ITALIA S.P.A.
V-1-2 | Addnues: Patent Department
Viale Pasteur 10
I-20014 Nerviano {(Milano)
Italy
V-1-3 | Talephane Ne. +00390248383938
V14 |Fucalmiie Ne,

+00390248385397
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v Designation of States .
VA [Reglonal Patant AP: GH GM KE L8 MW MZ SD SL 8Z TZ UG ZM
gf“mm ZW and any othar State which is a
°| after the dusignetion(s) concerned) Contracting State of the Harare Protocol
and of the PCT
EA: AM A2 BY KG KZ MD RU TJ TM and any
other State which is a Contracting State
of the Eurasian Patent Convention and of
the PCT
EP: AT BE BG CHSLI CY CZ DE DK EE EB FI
FR GB GR HU IE IT LU MC NL PT SE BI SK
TR and any other State which is a
Contracting State of the European Patent
Convention and of the PCT
OA: BF BJCF CG CI CM GA GN GQ GW ML MR
NE BN TD TG and any othaer Btate which is
a member State of OAPI and a Contracting
Btate of the PCT
va Nlh:m "AEAGALMATMJAZBABBBGBRB!BZ
e et ootvaen snhoa:a |CA CH&LI CN CO CR CU CZ DE DK DM DZ EC
aftar the designation{s) cancemed) EE ES FI1 GB GD GE GH GM HR HU ID IL IN
IS8 JP KE KG KP KR KZ ILC LK LR LS LT LU
LV MAMD MG MK MN MR MX MZ NO NZ OM PH
PL PT RO RUJ SC 8D SE 585G SK 5L. TJ T™M TN
. TR TT TZ UA UG UB UZ VC VN YU ZA ZM ZW
VS | Prcautionary Designation Siatement
in wddition to the designations made
under lems V-1, V-2 snd V-3, the
spplicant siso males under Ruls 4.0(h)
ol designations which would be permitied
uncer the PCT exospt any
of the State(s) Indicated under tem V-5
below, Tha appiiomnt decianes thet thoss
addlionsl designations are subject to
oorfirmation and that any desigretion
which is not confirmed before the
expirstion of 15 months from the priority
dabe is to be regarded ss withdrawn by
:n_‘wdhnﬂmhndwﬂn
V4 | Exchaion(s) from precautionary NONE
— designations
Vil | Priority cisim of sariier national
applestion
Vi-1-1 | Fiing dutw 01 March 2002 (01.03.2002)
VI12 | Number 60/360, 684
VI-1-3 | Country uUs
Vi1 |intamational Saarching Authorly | European Patent Office (RPO) (ISA/EP)
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Rodicecion » PAMGETT £2002000 Fodis: %1
Fects (B50): 834-03-11 17:Mud2
Tmh m DI:T-MEI!T 37 FSE MACT A1 PRESENTA

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEB

TRAMITE
USUWARIC  RADIGADOR ‘
ATENTZ DE INVENCION MODELG .7E UTlLIDAD { ) () g
Indicaclin de que se solicita la concesion de uns »ehaile. | (fr {
- Dalos de identificacion del soliciante o de la pv.-r- e {40 88 presenta la soflcitud. (
- Descripclon de a invencién, ( -q’ {
- Dibujos de sor sstos partinentes. {
Comprobante de Pago de las tasas eslableridas. ()Q
COMPLETA . (R _ * INCOMPLETA { ) {)
DISENO INDUSTRIAL ( )
- indicacién de que se soliclia el registra de !:qseno Industrial { ) {)
- Datos de identificacion dei sollcitante o dic }2 personaquepresenta - ( ) - ()
- lasolkitud.
- Representacion grafica y fotografica dei Jir=po Industrial o muestra del
Material que incorpora el disefio. { ) { )
Comprobante de pago de las tasas estableidas () {)
COMPLETA () " INCOMPLETA () ()
ESQUEMA DE TRAZADO - ( )
- Indicacion de'que sollcita el registro de ux. ;.'isquama tls trazado. (): ()
- Datos de identificacion del solcltante o de ia persona que presenta
La solicitud. () ()
Representacion grafica del esquema de trazado - ( ) ()
Comprobante de pago de las tasas estabicsdas, () {)
COMPLETA () - INCOMPLETA () ()

Firma Responsable: Q\Q@O' V] Nevo

Fecha: :I?JD?D'H S(f#wbrt 1 de 2009 | . . f

e
o
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Industria y Comercio
SUPERINTENDENCIA
2020
BogotaD C
Doctor(a) Oficio N°
ALVARO CORREA ORDONEZ Lwsdb
Apoderado

PHARMACIA ITALIA S.P.A

ASUNTO:
+  Radicacién N° 04-85877

Solicitud internacional PCT/EPQ3/01948
Fecha inicio fase nacional 01/10/2004
Tramite 011

Evento 379

Actuacién 430

Folios 002

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

o La solicitud no contiene la copia y traduccion del documento en que consta la
cesion del derecho de patente del inventor al solicitante 0 a su causante 6 en
su defecto la declaracién bajo la regla PCT 4.17 junto con su traduccion. (Art.
26-k) Decision 486).

e« La solicitud no contiene el poder debidamente otorgado, con el lieno de
requisitos exigidos por los articulos 63 y subsiguientes del Coédigo de
Procedimiento Civil. Adicionalmente deberad presentar el documento que
acredita la existencia y representacion legal de la sociedad solicitante, cuando
éste fuere una persona juridica.

» El solicitante debe presentar un nuevo titulo, que permita identificar la materia
de la cual trata la solicitud, ya que el relacionado no se encuentra con la
precision necesaria para identificar claramente el objeto de la solicitud de
patente (Regla 4.3 PCT, Art. 27, 27 Decisién 486, Circular Unica 5.2.9).

En cumplimiento de lo dispuesto por el articulo 39 de la Decisitn 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
considerara abandonada y perdera su prelacion.

Sede Centro: Carvera 13 No. 27-00 P'isos 2. 5.7 y 10
Connumdor: ) 820840 Fax: 3 505220
Sede CAN: Tr. 40A No. J8-50 3153265 al 69
Fax: 3 505220, Linca 9800-910 165
Web: www.sic.uov.co c-mail: infi@uic.gov co
Bogaté D.C. - Colombia
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Industria y Comercio

SUPERINTENDENCIA

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA GESPEDES DE VERGEL
Jefe de la Division,de Nuevas Creaciones.

El anterior juerimiento fue notificado por fijacibn en lista de fecha,

7 SE1 284

202044
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