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Referencia : Expediente Nﬁ.(§;1050.§§§

Solicitante ¢ BAYER CORPORATION

Asunto : Solicitud de patente para: “INTERLEUDQUINA 2

ESTABILIZADA"
Fecha de la solicitud : 26 de junio de 2001
TRAMITE:02 - EVENTO:01 - ACTUACION:444
1. Yo, Emilio FERRERO, obrando como apoderado del solicitante en

el apunto antes identificade, me refiero al oficio nlmero 21898,
notificado por fijacién en lista del 26 de julio de 2001.

Mediante el oficio niimero 2198 se puso en conocimiento del

solicitante el informe que contiene las observaclones hechas por su
Despacho sobre la presente solicitud de patente. Atiendo a las
obgervaciones de la manera siguiente:

2.1.Documento de cesién del derscho a la patente. Presento
junto con este escrito el documento de ceaién de los

inventores al solicitante debidamente legalizado.

2.2. Copia Certificada. Presento con este escrito copia
certificada de 1la sclicitud de patente esatadounidense
ntmero 09/605,577 del 28 de junio de 2000, en la cual se
basa la reivindicacidn de la prioridad.

2.3. Poder. Por wmedio de este escritc me permito aclarar
que el poder presentado junto con la sclicitud no es el
correcto, debhido a que el domicilio de 1la sociedad
policitante no es BElkhart, Estado de 1Indiana. En

NI T. 860.041.367-3
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consecuencia presento junto con este memorial el poder
correcto, en donde el domicilio de 1la sociédad Bayer
Corporation es Pittsburgh, Estado de Pennsylvania, Estados
Unidos de América.

Ruege a Usted reconocerme personeria como apoderado de
la solicitante.

2.4 .Reciboa. Presento juntoe con este escxrito, el recibo de
pago No.01-44,622 por valor de $73.440.00 por concepto de
modificacién en solicitud pendiente.

Puesto que se han atendido a cabalidad las observaciones

hechas por su Despacho scbre la presente gsolicitud de patente,

atentamente solicito que se continde su tramitacién.

Bogots, ‘=1 ABD. 2001

Sefiora Jefe,

EMILIO FERRERO
T.P.A. No. 31.929

EEOLO 11996-801-001-5
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Country: United States of America

This public document
2. hes been signed by T. Lawrence

3. acting in the capacity of Certifying Officer

4. bears the seal/stamp of Patent and Trademark Office

Certified

1 5. at Washington, D.C.

6. the twenty-first of June, 2001

7. by Assistant Authentication Officer, United States Department of State

8. No. 01020740-2

9. Seal/Stamp: 10. Signature:
ST Pathick O Hatchett
- i o I-




UNITED STATES DEPARTMENT OF COMMERCE
United States Pstent and Trademark Office

June 19, 2001

THIS IS TO CERTIFY THAT ANNEXED IS A TRUE COPY FROM THE
RECORDS OF THIS OFFICE OF A DOCUMENT RECORDED ON
JUNE 28, 2000.

By Authority of the
OMMISSIONER OF PATENTS AND TRADEMARKS
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Patent

i‘l: WHEREAS, WE, WEI WANG, RAJIV MAYAR and MICHAEL A. SHEARER,
44| have invented cextain new and ugeful improvements in ESTABILIZED
[ * F3%] INTERLEUKIN 2 for which Application for United States Letters Patent was
J."-"."_."-. executed by US on Juuy&€ B Lol .

WHEREAS, Bayer Corporation, a corporation organized and
existing under the laws of the State of Indiana, having a principal
place of business at 800 Dwight Way, Berkeley, California 94710, 1is
desirous of acquiring said invention and application and any and all
Letters Patent that may be obtained therefor or thereupon;

NOW, THEREFORE, TO ALL WHOM IT MAY COMCERN, be it known that,
for and in consideration of the sum of One Hundred Dollars ($100.00) and
other good and valuable consideration, to US in hand pald by Bayer
Corporation, the receipt of which is hereby acknowledged, WE have sold,
assigned, transferred and set over and by these presents do Bsell,
assign, transfer and set over unto Bayer Corporation, its successoxrs and
agsigna, the full and exclusive right, title and interest in and to said
invention and application and any and all divisions and continuations
thereof, and in and to any.and all United States Lettars Patent and any
and all relssues and extensions thereof that may he issued for or upon
sald invention and applications, to have and to hold for its own use and
behoof and the use and behoof of its successors and assigns as fully and

entirely as the same might be enjoyed by US if this sale and assignment
had not beaen made;

AND WE HEREBY AUTHORIZE and request the Commissioner ¢£
Patents and Trademarka to issue said Letters Patent and any xeissuea and
extenslons thereof to Bayer Corporation, as assignes of the entire
right, title and interest in and to said invention and application and
any and all Letters Patent issued therefor or thareupon;

AND WE HEREBY AGREE to axacute all instruments and documents

(™) within OUR power which may be nacessary for the carrying out of this
assignment in full; and to execute any divisional or contimuation
application which may be necessary or proper to obtain full protection
on the invention hereby asasigned; and to execute any and all
supplemental oaths, preliminary statements and other papers should the
same be proper and necessary in the prosecution of said application and
any divisions and continuations thereof;

AND WE HEREBY FURTHER . ASSIGN unto Bayer Corporxation, its
succesgsors and agsigns, the whole xight, title and interest im and to
the invention disclosed in said application throughout all countries
foreign to the United States and do heraby ratify any acts of Bayer

PATENT .
REEL: 010979 FRAME: 0776
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Patenkt

Corporation, its successors and assigns, in applying for patents.
therefor in its own name in countries whexs such application is proper
and do agree to executs applications for said invention in the sevaral
countries whare it is necessary that the same ba axscuted by the
inventor, and to executa asasignments of such applications and the

patents to be obtained thereupon to Bayer Corporation, its successors
and assigns;

AND WE HEREBY AUTHORIZE Bayer Corporation, and its successors
and assigns, to claim the priority of the aforéesaid United States Patent
Application in accordance with the provisions of sach and every
international convention or treaty in comnaation with sach and every
corresponding application which it may file or cause to ba filed in each
and every country which is a party to any such convention or treaty.

IN WITNESS WHEREOF, WE have hersunto set OUR hands this

2% day of _Yua¢ . 2000.

STATE OF CALIFORNIA )

) an:
COUNTY OF ALAMEDA )

on this J% day of _\une , 2000, before we
personally appeared WEI WANG, RAJIV NAYAR and MICHARL A. SHEARER
t me known to ba the persons described in and who sxescuted the
foregoing instrument and acknowledge that THEY executed tha same
as THEIR free act and deed in their authorized capacity.

Not Public

[ P

) PATENT :
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APOSTILLE
(Convention de La Haye du 5 octobre 196])

1. Country: United States of America

This public document
2. has been signed by E. Bornett

3. acting in the capacity of Certifying Officer

4. bears the seal/stamp of Patent and Trademark Office

Certifled

5. at Washington, D.C.

6. the twentieth of June, 2001

7. by Assistant Authentication Officer, United States Department of State

10. Sigature:

Patrick O.Hatchett

8. No. 01020626-5

9. Seal/Stamp:
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

BE June 18,2001 skl
3 '4 THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM iy

THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK _
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 2

Bl  APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
¥  FILING DATE UNDER 35 USC 111. i+
B APPLICATION NUMBER: 09/605,577 )

Bl  FILING DATE: June 28, 2000

By Authority of the :
COMMISSIONER OF PATENTS AND TRADEMARKS e

E. BORNETT
Certifying Officer
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Applicants:

Serial ¥o.: Unassigned
Flled: Unassigned
Title: ETABILIZED INTERLEUKIN 2

06 -20° °°

WEI WANG .
RAJIV NAYAR TRANGNITTAL LETTER

MICHAEL A. SHEARER
EXANINER: Unassigned -

ART UNIT: Unassigned

PATENT APPLICATION

Comnissioner of Patents and Trademarks
Washington, D.C. 20231

Sir:

L

Transmitted herewith for filing are tha following:

Application for United States Patent, including a Title page, 14
pages of BSpecification and Claims, an Abstract (1 page) and 2
sheats of drawings of Applicants: WEI WANG, RAJIV NAYAR and
NICHARL A. BHEARER for: stabllixed Imterlsukin 2.

An Assigmment document is epncloased, together with a Request for
Racoxdation.

Faa caleculation:

Basic Fee $690.00

Total Clalus 10 0 --

Independent Claims a 0 --

Multiple Dependant Claims 0
TOTAL § 650.00
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4. Enclosed with this Transmittal ZLetter is a Deposit Account Order
Form authorizing payment of the filing fee from Deposit Account
No. 03-4000.

5. An axacuted Declaration for Patent Application is enclosed.

6. Address all future communications to:

Jamas A. Giblin
Patent Department
Bayexr Corporation
800 Dwight Way
P.0. Bax 1986
Berkeley, CA 94701

Respectfully submitted,

Dated: )m 2%, Looo 4. ot

W/ s A. Giblin
Attorney for Applicants
Bag. No. 25,772
Bayer Corporation
800 Dwight Way
P.0. Box 1986
Berkeley, CA 94701
{510) 705-7910




APPLICATION FOR UNITED STATES PATENT

Title: STABILIZED INTERLEUKIN-2

Inventors;  Wei Wang, Rajiv Nayar, Michael A, Shearer
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STABILIZED INTERLEUKIN 2

Related Application: WO 99/60128 (PCTAIS99/10643 filed Mxy 13, 1999, published
November 25, 1999)

BACKGROUND OF THE INVENTION

Figld: The invention is genenlly relsted to the field of pharmaceutical
formulations. More specifically, the invention is directed to a stabilized, therepeutically
active Interleukin-2 formulation capablo of selectively activating T cells (PHA-blasts)
and, very prefurably, including an IL-2 mutein demonstrating reduced activation of
Natural Killer (“NK™) cells. The stabilized compositions having the prefirred propertios
include variants of IL-2 described below.

Bagkeround: As discussed in & related spplication PCT/US 99/10643 published
November 25, 1999, Interlenkin 2 (IL-2) is a potent immune stimulstor, activating
divarse cells of the immune system, inoluding T cells, B cells, and monocytes. IL-2 is
also a potent and cxitical growth factor of T cells. It was by virtue of thase activities that
IL-2 was tested for its ability to treat cancer. Humsn IL-2 is a FDA approved drg for the
troaiment of metastatic renal carcinoms and metestatic melancma. The use of [L-2 in
eligible pationts is restricted dua to the severs toxicity associated with IL-2 tharapy; it is
estimated that at best oaly 20% of eligible patients actnaily reccive therapy. The
toxicities associated with [L-2 therspy include severe fover, nauses, vomiting, vascular
leak and serious hypotension. Despite thess toxicitics, however, IL-2 ia effective for its
spproved indications. Variants of IL-2 having reduced toxicity are the subject matter of
application WO 99/60128.

Significent information on stabilizgtion of IL-2 and other therapeutic protein
formulations is available. The ourrently approved Human IL-2 preparation (Proleukin®
IL-2, Chiron Corporation) is a froeze-dricd preparation which includes mannitol, sodium
dodecyl sulfate (SDS) and a phosphate buffer. Other forrmiatod therapeutic protains,
including IL-2, are described in the following references.

La
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Fernandes et al, 1986, Pharmacentical compositions of microblally produced
fnterleukin-2 (US patent No, 4,604,37T) describes a freeze~dried formulation containing
a stabilizer (mannitol) and a sofubilizing sgent such as sodium dodecyl] sulfats or sodium
deoxycholate sulfito at about 100 to sbout 250 ug per mg of IL-2. The formulation for
the currently avuilable Proleukin® IL-2 product is believed to bs described in this
reference. '

Patel, 1994 Stabilization of proteis formulations (US patent No. 5,358,708) deacribes
aqueous formulations of an interferon, a grenulocyte-macrophage colony-stimnlating
factor or an interlenkin having extendad storage lifetimes by incorporating methionine,
histidine or mixtures thareof Although refirence is made o soveral interloukina,
inclhuding IL-2, in work done with an [L-4 formulation the patentees found histidine to be
less affective as a stabilizer than methionine, under conditions of the stabilizer test used.

Shaked, et al, 1991, Pharmacentical compositions of recombinant interievken-2 and
formmlation processes (US patent No. 5,037,644) describes formulations which are
cither in freaze-dried or liquid form. The excipients of the formulation includs & non-
jonic polymeric detergent such as Tritan X405, Triton X305, PEG (4000) monostearste,
Tween 80 and Tweem 20 at concentrations of asbout 0.001% to about 5%, a
bulking/stabilizing agent such as sucrose, fructoss, dextrose, maltoss, ghicoss, dextren,
MLmﬁmLMnglnﬁthyﬁhmem:mm
and bovine serum albumin, and & buffering agmt such as glycine, citrate, or phoaphate in
o concenivation range from about 10 mM to about 50 mM with a pH renging from about 3
to about 7. The conocentration {(wi/vol) of the polyol sugar bulking agent ranges from
sbout 0.025% to ebout 10%.

Roskam et al, 1995, Drugs containing a glycosylated intsrieukin-2 (US pateat No.
5,417,970) describes a froeze-dried formulation containing hydrolyzed gelatin (or human
serum albumin) and alanine with a pH 6.5.




Hora et al, 1992, Pharmacentical composition for interlenkin-2 containing
physiologically compatible stabfizers (US patent *No. 5,078,997) describes
formulations which are either liquid or freaxe-dried. Farmulations may contain one or &
combination of stabilizers such as wrgimine, cemitine, betaine, pyridoxine
polyvinylpyerolidons, salts of capric acid, sugars, sugar alcohols, serum albunmin, and
citrate at pH 5.0-8.5 buffor. The concentratioh of stabilizers is betwoen 0.2 mnd 3.0%
(w/v) for arginine, between 02 and 3.0% (w/v) for camitine, between 2 and 6% (w/v) for
sucross, and 0.01 and 0.3M for citrate.

Yasushi et al., 1987 Stable composition of interienkin-2 and sibumin (US patent No.
4,645,830) describes a stable agqueous firmmistion that containg human serum albumia
(0.1 — 50 mg/ml)} with or without a reducing emcipient such as ghitathione, thioctic acid,
N-tcetylcysteine, or ascorbic acid (concentration of 0.05 - 20 mg/mf) st pH between 3 to
5.5. The albumin formuiation msy contain & monocamino sliphatic amino acid, a cyclic
amino acid, 8 monoasccharida, a sugar aloohol or monoamine aliphstic amino acid
{concentration of 5 to 50 mg/ml).

Lee et al, 1989 Pharmacentical plasma protvin formulations in low fonie strength
medis; sodium chloride apd/or potaminm chioride, lysine hydrochioride, and
histidine (US patent No. 4,877,60%) doscribes stwble factor VIII and other plasma
potassium chloride or mixtures thareof. lysine hydrochloride; and histidine as the
buffering agent.

Nayar, 1998 stabfiized albumin-firee recombinant Factor VIII preparation having &
low sugar content (US pateat Na. 5,763,401 and 5,874,408) doscribes an albumin free

In attempting to find a stable IL-2 formulation (especially for the proferred IL-2 mutcin
Mﬂk)ofWOMlZﬂ).mhvewﬁmdamymhlemdphmm&uﬂy
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accoptable formulation for biologically active and usefid Human IL-2. Our discovery is
based on addressing what we believe is the basic mechanism responsible for stability, as
described below.

BRIEF DESCRIPTION OF THE FIGURES
Figure | in & graph illustrating the optimum pH rnge for an aqucous IL-2 solution.

Pigure 2 compares the stabilizing effect of histidine to acetate and citrats on 1L-2
aggregation induced by heating the protein solution st 1 C°/min from 25 °C to0 95 °C.

SUMMARY OF INVENTION

The present invention is a pharmaceutical composition or formnlation of IL-2 or
variants (muteins) thereof stabilized with histidine. Preferably, the composition
comprisecs & mixture resulting in & solution of low ionic strength (e.g. <0.1) and includes
other stabilizers such as sngars and emino acids, preferebly socrose and glycine. The
formulation may includs from 0 to 0.9 wt. % NaCl. The composition is albumin-free and

the formmlation in }yophilized form can be rapidly reconstituted (< 1 minute) with water.

The composition solubilizes under physiologically scceptable pH conditions, preferably
at a pH ranging from about 5.0 to sbout 6.5, without the use of surfactants such as sodium
dodecyl suifte. The reconstitnied solution is near isotunicity and can be administered
both subcutaneously end intravencusly. In a very preferred embodiment, the IL-2 of the
composition is &8 mutoin having a single amino acid substitution, preferably the NBSR
variant described in WO 99/60128.

=t
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The very prefesred composition has s protein concentration -of 1-5 mg/ml and
comprises the following in aqueous form (on & wt/wt basis): .

IL-2 0.1-0.5 wt%
Histidine 0.08-1.6 wi%
NaCl 0-0.9 wi%
Sucrose 1-10 wt%

Glycine  0-3wt%, ata
pHof =~ Swé6sS.

Details of our formulation and how it was discovered are describod below.

SPECIFIC EMBODIMENTS

As used herein, the term IL-2 inohudes both active wild type IL-2 and its
biologically active variants or muteins such aa those described in WO 99/60128. In the
examples below wo used an IL-2 known as TL-2(NBSR) which is a recombingnt mutein of
human IL-2, with asparagine (N) at amino acid position 88 muiated to arginine (R). This
mutain was expressed from Chinego harster ovary (CHO) cells and comprised a mixiure
of both giycosylated and non-glycosylated forms. It is described in WO 99/60128 cited
above as a related application.

The objective that lad to this invention was the need to identify a lyophilized
dosage form for the preferred IL.-2 mutein that was albumin-freo with acceptsble stability.
Since, the biosasay for IL-2 was an insengitive measure of stability, we used quantitation
of soluble IL-2 by reverse phase HPLC as the stability indicating assay. As used herein,
the terms “stable” or “stabilized” mean redustion of soluble IL-2 quantity by roverse-
phase HFLC to no less than 90% of ariginal soluble quantity after starage for four months
at 40 °C(see tables 3 and 4 below). Additional stahility-indicating asssys employed
included Aggregation Index, a measure of aggregation by UV/VIS spectrophotometry
and determination of soluble aggregates by size-cxclusion HPLC. In eddition to a stable
product, repid reconstitotion (less than 1 minute) of the lyophilisate is highly preferred.

5
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Finally, the formulation in a lyophilized dosage form with acceptable stability which
could be easily lyophilized in production frocze dryers was desired.

Aqueous stebility stndies carried out during preformulation investigations
indicated that I1-2(NBER) readily aggregates in the liquid state and the aggrogation wazs
pH-dependent. Two preformulation stability studies were conducted: a pH profilo of IL-
2(N88R) and stability in the presence of different buffer excipients. The objectives of
these studies were to identify a sniteble pH rangs for IL-2(N8§R) and a suitsble buffaring
excipient for aqueous stability (reduced aggregation potential). In genersting the pH
profile, IL-2 solytions were propered with different pH conditions snd stored under
accelerated temperature conditions (40 °C). Samples were analyzed at different time
intervals and rates of aggregation calculated. As shown in Figure 1, the optimal pH range
for low aggregation rates was identified betwoen pH 5.0 and 6.5, Histidine, acetate, and
citrate were identified as pharmaceutical buffering agents for IL-2(N88R) in this pH
rmnge and were evaluated at a concentration of 20 mM in IL-2 (NSER) solutions
contsining 1 mg/mi JL-2 (NBSR) and 150 mM (0.9 wt%) NaCL Theso samples were
heated from 25 °C 10 95 *C st 1 °C per mimute and precipitation was monitared by UV

" spectrophotometry at 350 nm. As shown in fignre 2, to owr surprise, histidine

significantly stabilized IL-2(N88R) over the other buffir excipients at pH 5.5 as indicated
by an incresse in the onset tampersture of precipitstion. The onset tamperstures in the
presence of citrate, acetate, and histidine were 62 °C, 64 °C, and 70 °C, respectively.
Studies such as these demonstrated that histidine could bo nsed not only es a buffering
agent but also a stabilizer for IL-2 under aquoous conditions.

For development of a lyophilized dossge form, other excipients that are used by
those familiar with the art were investigated. These inciuded bulking agents and
cryoprotectants such as glycine, sucross, and mannitol. Two surfuctants ware also
ovaluated as stabilizers for IL-2(N8SR), since aggrogation was one of the instbility
mechanisms for the molecule during the aqueous stability studies. The results of these
studies are summarized in the examples below. They show that to our surprise histidine
has selectivo stabilizing effects on IL-2 over other excipients, such as citrato for exampla.

=5
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EXAMPLE 1

The stability of liquid IL-2(N88R) at different pHs was examined at 40°C, The
results showed that [L-2(N8SR) precipitation ratc was lowest between pH 5.0 to 6.5
(Figure 1). Therefore, pH 5.5 was chosen as the optimal formmulation pH in liquid state
and for preparation of lyophilized formulations.

EXAMPLE 2

We examined the potential effect of different buffering agents on the stability of
IL-2(N8SER). Tho buffering agents we examined included citrato, acetats, and histidine,
Theso buffering agents were used at 20 mM in IL-2(NBSR) solutions cantaining 1 mg/ml
I1-2(NB8R) and 150 mM (0.9 wt’6) NaCl. These stability samples were heated from 25
*C to0 95 °C at 1 °C per minute while being monitored by UV/VIS spectrophotometry.
Histidine significantly stabilized IL-2(N88R) by increasing the precipitation temperature
and by decreasing the precipitation rate in comparison with acetate and citrate (Figure 2).
Tablo 1 shows the onset precipitation tempesatures of IL-2(N8SR) in the presence of
theso three buffering ageats. The onset precipitation ternperature was arbitrarily defined
as the temporsture at which the optical density at 350 nm (OD,,,) reaches & certain level
(0.2 and 1.0 in the case of OD,g). The precipitation temperature of IL-2(NB8SR) in the
presence of histidine was several degrees higher then those in the presence of the other
two buffering agents. This example demonstrated that histidine may be a specific
shbiﬁminadﬁﬁmtobu’nguednlbuﬂ'uingwmthmmm)inmquuit_lmtu.
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Table 1: Precipitation Temperature {OD,,,=0.2 and ODy~1.0) of IL-2(N88R) in

Different Buffers

Buffering Agents | Precipitation Precipltation
Temperature, °C (when | Temperaturs, *C (when
OD,y, =0.2) 0D, = 1.0)

Cltrate ga2C . 84 °C

Acetate 64°C 86 °C

Histidine 70°C 76°C

EXAMPLE 3

In an offort to ovaluate further the stabilizing effect of histidine, lyophilized IL-
2(NB8R) was propared from different aqueous formulations (see Table 2). Most of the
formulations contained 2 wi% glycine as a bulking agent and 1 wt’% sucrose as a
stebilizer, Mammitol at § wt3% waa used in a formulation as a comparator to Proleukin®, a
commercislived product of IL-2. Two surfactants, Tween 80 and Pluronic F58 both st
0.1 wi%, were evaluated for prevention of protain surface adsorption and aggregation.
All the formmlstions contained either histidine or citrate as a buffering agent with a pH
adjusted to 5.5. Citrate was included to distinguish the stabiliring effect of histidine from
that of citrate at pH 5.5. These lyophilized formulstions were stored at 40°C md were
analyzed by a number of anslytical methods that included UV/VIS spectrophotometry,
SEC-HPLC, and RP-HPLC.

Table 3 shows the stability of IL-2(N88R) in a mumber of formulations as
assessed by UV/VIS spectrophotometry for aggregation, smount of soluble aggregates by
size-exclusion HPLC (SBC-HPLC), and percent recovery of the protein by roverse-phase
HPLC (RP-HPLC). Samples were anslyzod after lyophilizstion and stored at an
accelerated storage temperature of 40°C for four months. The lyophilization process did
not change the net aggregation indax of IL-2(N8SR) from the pre-lyophilization state,
suggesting that IL-2(N88R) tolerated the lyophilization process with respeot to protein

ﬁl
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aggregation/precipitation. After storage at 40°C for four manths, a signifiosnt incressa in
net aggregation index was obsarved for the formulation containing citrate (B), Plurcnic F-
68 (D) or mannitol (E). These results indicated that inclusion of cither citrato or
mannitol, Tween-80 or Pluronic F-68 did not offer any protection of IL-2(NSSR)
aggregation in the solid state during storage. Formulations A and F did not show a
significant change in the aggregation indax, suggesting that inclusion of histidine,
glycine, and socross with 1 or § mg/ml TL-2(N88R.) resulted in & stsble product,

However, significant amounts of soluble aggrogates were found in the formulation
conisining Tween-80 even before Iyophilization (Table 3), indicating that Tween-80

pramotes formation of soluble IL-2(NS8R) aggregates, although formation of insoluble .

sggrogatos may be inhibited. Since Pluroric F-68 (formuistion D) aleo cansed significant
formation of soluble aggregates, mufactants may not be compatible with IL-2(NBER).
Only the formmulations that contained 2% glycine, 1% scrose, and 20 mM (0.31 wi%)
histidine (A, F) did not show any detectable formation of soluble aggrogates after storage
of the lyophilized farmulation at 40°C for four months, suggesting again that IL-2(NBER)
was stabilized by histidine.

The total recovery of soluble IL-2(N3BR) after lyophilization and storage was
determined by RP-HPLC (Tablo 3). The recovery of IL-2(NBSR) after lyophilization was
greater than about 96% for all forpulations except for the formulation containing

mannitol. Afier storage of these formuistions st 40°C for 4 months, approximately 92%.

of IL-2(NS8R) was recovered in formulstions A and F containing 2% glycine, 1%
gucrose and 20 mM (0.31 wid4) histidine containing 1 sand 5 mg/ml IL-2(N8ER). Theso
data (greater than 90% recovery of IL-2 (N38R) for formulations A snd F) again suggest
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Table 2: Composition of Lyophilized IL-2(N88R) Formulation

Formulation ID A B

C

D

IL-2(N8SR

Glycine, wt% (w/w)

l_Su:-.-'cm. wi% (w/w)

Mannitol, wi% (w/w)

o= w =

Sodium Citrate, wt3%
(wiw)

||| |-

clo|=] i

Olol=-iNith

Histidine, wt% (w/w)

&

| =

Tween 80, wtlb (v/w)

ole
&
oloje] ojoj=|wi-

Ploronic F&68, wi%
wiw)

e =41

plo
[

eea SHAIO| O

OGE

H 55 |55 |55

585

5.8

—

Tablo3: Stability of IL-2(NBER) during Lyophilization and Storago of the Lyophilized

Formuletion at 40 °C for 4 months.
Formulstion ID A B C D B F
| Aggregation Index (%)
Before lyophilization 44 |52 LS 4.7 56 1.6
After lyophilization 52 |51 0.7 1.5 38 1.6
4 months at 40 °C 29 |139 |24 143 20.8 3
Soluble Aggregates (%) by SBC-
HPLC
Before ND* |ND 44% |ND ND NA®
After ND |ND |72% |ND ND NA
4 months at'40 °C ND |42% |329% |159% |122% | NA
Recovery (%) by RP-HPLC
| Before lyophilization 100 | 100 100 100 100 100
| After lyophilization 965 |98.7 |964 99.4 91.7 978
4 months at 40 °C 925 | 829 719 84,3 .1 91.7
*ND = not detectable

* NA = not available
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Wild-typo IL-2 was also lyophilized from en agueous fonmulation of the same
composition as formulation A. The stability data for tho wild-type IL-2 at 40 °C was

comparable to those for IL-2(N8SR) (Table 4).
Table 4: Stability of Wild-type TL-2(NRER) Formu!ation during Lyophilization and
Storage of the Lyophilized Formuiation .
Conditions Aggrogation Index | Soluble Aggrogates | Recovery ()
6 )
Before lyophilization | 4.2 ND* 100
After tyophilization | 5.1 ND 9.6
4 months st 40 °C 43 ND 93.0
*ND = not detactable
DRISCUSSION

Human IL-2 has 133 amino acids that form six helical structures (A-F). Four of
these helixes form what is termed a tetra-helix bundle motif. The intramolecular disulfids
bond between cys® and cys™ is located on the extended loops between the helices. The
freo cys'™ is located on helix P that incorparates amino acids 117-133.

‘The mupriso finding that histidine is 2 specific stabilizer of IL-2 suggnsts that
hilﬁdinemyinmﬁlhnrzinllpuiﬁcmwhiehmhhmbiﬁﬁngthq
molecnle in both the aqueous and Iyophilized states. One of the major mechanisms of
instability of IL-2 is aggregation that results from the formation of oligomers due to thiol-
disulfide exchange reactions. Hence, one can hypothesize that histidine may in fact
inhibit or reduoe the thiol-disulfide exchangs reactions in TL-2. Since wild typs IL-2, IL-
2(NBSR) and possibly other IL-2 variant molecules that have one disulfide bond and &
froe cysteine (Cys'?), the free —SH gronp on Cys'® could easily react with the disulfide
bmdvhthsﬂﬁo”!lilulﬂdemhngeplﬂmlythmbymnﬁngin
aggregation/precipitation events.
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The mechanism of thiol/disulfide exchange has been described recently by Bulgj
et al. (Tonization-reactivity relationships for cysteine thiols in polypeptidos. Biochemistry
1998 Jun 23;37(25):8965-72). In studies of model peptides and proteins, the reaction rate
has boen ghown to be sensitive to cloctrostatic forces az well as W the secondary structure
of the proteins. The electron distribution eround a sulfor atom in a thiol can be
influenced by the presence of nemby charges snd through-bond indnctive affacts which
can ahter the pK, of the thicl. For example, inoreased reactivity of the thiols in the
thiol/disulfide exchangs can be attributed to the lowering of its pK, due to the presence of
cither nearby positive cherges o peptide dipols contributions from a nearby alpha-helical
struchure. In contrast, negative charges nesr the thiol group can raise the pK, of the (hiol
and fesd to lower thiol/disulfide reaction rates. This proposed mechanism is also
supported by other studies, where stabilization of the highly reactive thiolats ions by
neighboring positively-charged residues has been demonstrated for protein tyrosine
phosphatase (Zhang and Dixon, 1993 Active site labeling of the Yersinia protein tyrosine
phosphatase: the determination of the pKa of the active site cysteine and the fanction of
the conserved histidine 402. Biochemistry 1993 Sep 14;32(36):9340-5) and protein
disulfide isomerase (Kortemme et gl., Electrostatic interactions in the active site of the N-
terminal thioredoxin-like domain of protein disulfide isomarase. Biochemistry 1996 Nov
19;35(46):14503-11).

Based the these properties of the thioVdisulfide exchange roaction, ope can
cavision s stabilization mechsnism where histidine plays either & kinatic ar a
thermodynamic role in the stebilization of IL-2(NB8R). There are fivo glutamic acid
residues (57, 60, 61, 62, and 106) noer tho disulfide bridge Cys™ - Cys'™. Specific
binding of histidine to these negatively-chargsd residues could lead to a kinetie barrier for
the thiol/disulfide exchange reastion or the binding of histidine near the disuifide bridgo
could thermodynamicalty stabilizs the IL-2 molecule into & conformation that is less
prone to aggregaiion resctions. In addition, the His-Glu ionic interactions may also
create gteric hindrance that would further reduce the mate-determining-step in the
thiol/disulfide exchange which is the formation of an intermediste transitiop state
between the three participating sulfur atoms.. The accessibility of histiding to the

12




MSB-7267

glutamic acid residues is vexy likaly because the disnlfide bond is located on an extended
loop on the protein surface.

Given the above axamples it is expeoted that variations of the inventions disclosed
herein will occur to those skilled in the art. Accordingly, it is intended thet the above
examplos should be construed as illustrative only and that.ths inventions disclosed herin
ahould be limited only by the following claims.

13
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WE CLAIM

A stable pharmaceutical composition comprising human interleukin-2 or a variant
theveof stabilized with histidine.

The preparstion of claim 1 in lyophilized form which can be rapidly reconstituted
in water.

‘The preparation of claim-1 in aqueous form having a pH ranging from about 5.0 to
sbout 6.5.

The preparation of claim 1 including glycine.

The preparation of claim 1 including sucrose.

The preparation of claim 1 including glycine and sucrose.

The preparation of claim 1 where the IL-2 is a mutain,

The preparation of claim 7 where the ]L-2 is a mutsin having a single amino acid
substitution, N8SR.

the following:

L2 0.1-S mg/ml
Histidine  0.08-1.6 wt%
NeCl - 0-0.9 wit%

Sucrose 1-10 wt% and

Glycine  O3wi% ata
pH of 5t06.5

10.  The preparation of clsim 9 where the IL-2 is a motein having a single amino acid

substitution, N8SR.

14
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ABSIRACT OF THE DISCLOSURE

A stable pharmaceutical preparation comprising Human interloukin-2 or a varignt
thereof snd & stebilizing emount of histidine, A preferred formulation includos glycine
and sucroas snd a variant of IL-2 having s single mutation, N88R. The preforred
formulation is in lyophilized form which, on reconstifution with an aqueous dilusnt,
results in a solution having a pH ranging from about 5.0 to 6.5.
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STATE OF CONNECTICUT

COUNTY OF New Haven } 8. West Haven
- g W

I, .. Dehorah Collins ~ABBL., Cleyk of the Town of __West Haven

in mid County, do hereby certifychae ______Elpine Porter
by and before whom the foregoing (or annexed) acknowledgment was taken, was at the time of mking the same
a notary public {(or other officer) residing (or authorized to act) in smid County, and was authorized by the lxws

of said State to take and certify acknowledgments in said State, and, farther, that I believe that the signature to
/. the certifiate of- acknowledgment i genuine. '
: IN TESTIMONY WHEREOF, 1 have hereunto set my hand and affixed the seal of the State and Town this
.I.., 11+h d.ygf ;m-n
v
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I Certify That the document hereunto annexed is under the
Seal of the State(s) of Connecticut, and that such Seal(s)
is/are entitled to full faith -and credit.*

In testimony whereof, I, Strobe Talbott, Acting
Secretary of State , have hereunto caused the
seal of the Department of State to be affixed and
' my name subscribed by the Assistant :
. Authentication Officer, of the said Department,
at the city of Washington, in the District of
Columbia, this nineteenth day of April, 2000.

ﬂcting Secretary of State
oo porsnent 1 CHXTV, Stms of By 4 ‘J")‘Jmﬂ"_'—“—'

ﬁal:sr";'ulac’;s:fu% Assistant Authentication Officer,
bbb vwten e Department of State
Civil Prooedare.

lepariment assumes 8o

. *For the contents of the annexed document.the |
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STATE OF CONNECTICUT
OFFICE OF THE SECRETARY OF THE STATE

|, SUSAN BYSIEWICZ, Secretary of the State of Connecticut and keeper of the seal
thereof,

DO HEREBY CERTIFY, that DEBORAH COLL.INS, was duly elected or appointed
to the office of ASSISTANT CITY AND TOWN CLERK, for the town of WEST HAVEN in
the County of NEW HAVEN in sald state, for the term of DECEMBER 5, 1988 to
DECEMBER 2, 2001;

and that to hia/her acis and attestations as
such, full faith and credit are and ought to
be given in and out of Court.

In Testimony Whereof, | have hereunto
set my hand and affixed the Great Saali of
the State of Connecticut, at Hartford, on

April 14, 2000. '
’ L
Secretary of the State
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. 'CAVELIER
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AHOGADOS For patents, utliity models, industrial designs, tmdemarks,
commarcial names, trade amblems, slogans.
EDIFICIO I Para pateniss, modelos de utilidad, disefios Industriales,
m:m do'f.l:rln. nu:::m ::l'l'll:lllll. u':-o:::. lemas mo:I.lT:
REPRESENTACION Y PODER ';E,PJ,‘ES E,':T:;'rg';,f,‘,';'?

I {we), the undersignad/Yo (nosoiros), abajo filmado {s)
BAYER CORPORATION

offdomicliiada (a) en

100 BAYER ROAD, PITTSBURGH, PENNBYLVANIA 15205,

UNTTED STATES OF AMERICA

por el presenia nombrames & EMILIO FERRERD, fpa. 31528; GONZALD
PERDOMO. tpa. 831; LUZ CLEMENCIA DE PAEZ, ipa. 23555y GERMAN
GAVELER.anmhm#wn-amm

al segundo. En telas casos, o principal, ¢ &l pimem, o
sspmdo muplents, en su Ce3d, 0 ambaos, decianndn su intencldn de no
gjarcer [a mpresantacion declracién eutenticarda por Notaria

i
i
i

> WA sulfice. The exarciss of the reprsartsiion by the frst, sacond or third

Mnmmd—mumm
n addilon, mmlegrdAhrwhimdﬂnmu

i miiomeys-staw o that they mey cbisin the proection of my (or) incusiriel

property and sgainst tha unisir compedtion, for which purposs | (we) suthorize
the seld stiomays io represant me (Us) before sny suthoriies or pemons, with
or withoul prisdiclion, specialy those sdminisimive, administaive
contentious and judicial, as wall es batore Arbitration Court, In &l matten
conceming the bllowing: a) Oblainment of paiania, utlily models and
inchsirial designs; the registrafion of trademarks, coflecive, dofensive and

NOTARY. PUDLIC

industrisiss; &l registro de marcas de #ibrice, colecivas, defarsives, de . servics mara, slogans, {rade embiems, vegetal vedeties
sarviclo, lemas comerciaies, nombnes comerciales, veriedades =  and denominations of of nama or
vegutniss y denominacionss de criga; su renovaciin, raspeso, camblode & domicile, voluntary g 1of uss of he
nambre o domicilio, cancalzcidn voluntaris; y of regisiro da lcencias de 1g0 & abowe righte; b) cConsumer,
e seos derechos; b) Las acciones de competancia desiesl, prolaccidn del £ oppostiore or ) wiCourt co nullity,
conaurnkior, oposicionss u observacionss, cancalaciin adminisiretve y ¢  infingement, - e the
judcial, nuikisd, medidag cautelares, conoesitn de cancins, (2 tusla Ia §  protection of rade ¥
prolecciin de ascretos indusirisies, y en general ios [uicios civies, panales, §  auits reivting io 3 ) ar againat
adminisiraivos o confencioso-edminisirativos relackrados con esios ¢ ma (us). And that la Power of
MMquammoumnm\'i Ay, com| cancal,
mummummmmmmg racalve, reaign, : a powar of
mandutn, teneigh, concllr, admiir fos hachos del procesn, desistr, «  stiomey. e .
cancelar, recihir, renunciar, y reiticar los actos de agenies oiciosos. H

i Given and signad this/Dadoe y firmedo hoy L1th day 00.

f infan _Wost fiaven, Connacticut, Unitad Biates of Amarica

ﬂgnlll.rpf'“ .
. v Nams: ‘
Thia: . be F

0 CAVELIER ABDGADOS

% (Minuta N° 12.1.1,28.U8A) d

MY CXAISICH EXPINES JUNE 30, 2001
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CERTIFICADD NOTARIAL (INDIVIDUD)
Alos dias del mes de
anis mi, Notario Publico de

comparecid{eron) personsiments

det@_'

NOTARIAL cap'mcmz ONDVIDUAL) ™ =y
On this dey of .
betfore me, g Notary Pdicof
personally eppesred

—"Q

a quien{es) doy fo ds conocer y me consta que ea{son) la(s)
permona(s) fimanis{s) del documanio que precads, y quien{es)
tiene(n} cepackiad legal para olorgario.

* Los documantos deben identicarse con facha y arigen,

CERTIFICADO (PARA S8OCIEDAD)

Da conformidad con isa isyes de Estados Unidoa da America, yo
soy ol hncionardo que Usne la facullad legal de cestificar acerce

Notario Pobico ___ Notary Public

1 ma known, and known to me to be the person(s) who execuled that
foregoing document, and who has(have) lsgal capedity to axecuts £

* Documents must be kentified with date and origin.

CERTIFICATE (FOR CORPORATION)

According to the laws of the United States of Amarica, { am the
official who has the legal functian to cartlly about the exisiance and

de la existencia y repraseniacion de ld Sociedad/Compania. . rapreseniation of Corporaiion/Campany
denominads BAYER CORPORATION named  BAYER CORPORATION
c-uﬂh: | Corthly: ] . ,
1. Qua he Visto los sigulentes docuomerntos:* 1. Thet | have seen the following docments:*

- See below -

Yer Adaro

2. Que dichos docuentos prusben o sigulants:

2.1.0us_BAYER CORPORATION

s uns Socladed/Compadiia legsiments constiiide y existents

dl\unnbmluhyud.'l Estado de Indiana,

2 That tha above documesnts duly prove the following:
21. et _BAYER CORPORATION
is » Corporation/Company lagally constiuted and in sxdstence

In sccontance wih the laws of __the Stgte of Indiana,
Unitad Siates of America

ia os

2.2. That the domicle of sald Corparstion/Compeny ls .
100 Bayer Road, Pitisburgh, Pennsyivania 15205,

Unied States of Amarica

2. Thet the purposa of purposss for which the presant Power of
Is granind are comprised within the corporation purposss
Comaration/Conmpany.

Allornay
forth 'In thw charter of the mantioned

24, That Mr(Messrs)) __Je1reY M. Graenman

[s{are) syithorized o grant tha present Power of Altormay.

Cly WaslHaven
\ .
Hoy " (2 PA~ da 200 LI of Aprd, 2000.
s:l._gmtuu:
Nombra . o G ‘
o del funcionario: Posttion held: VeaPmlldam Aullla General - "
— Counsel, and Asalstant 8 Secretary

*Los documentoa deban idaniificarse con fecha y origan.
I ﬁrM-J‘dmf-{u.a wdoe 6 MARzs, 1994 Qi

Indianapitts | (ndi ~Eg VY
L aehiscke Lo fosiom dy fe' R USAH-4 blt;&n’
qm fae lﬂl‘ﬂpa faq‘, ami Iﬂc.
Comais de mom

o cecretnrin do g,
[ T it ;{'.5‘;.3;7,'%}"“*
3. Feinfotos de

O¥%2. Arficies of Merger of Bayer U.S.A. Inc., snd Bayer Corporaiion, .

Coperudi:n ole 10 AR/ 7985 Byew of Bayer Corporation efective as of Aprt 1, 1895,

Signature:
* Documenia must be ldantified with date and origin.

1. mudunmhﬂgrh.luﬂmemms: i

and Miles Financial Servicas ine., into Mioa Inc., and changa

& Corpwat: m,mh:"cddmdum 10 Bayer : cartifd by the g

Secretny of Bto of e Brate of ut inclangpolls, indiena, .,

10 Aprtl {885,

L]
4

Resoloctim de lo Jowla Directiuen, de Jiilas fne; 4. Reschstion ot the

Ahorza Cor paretlcvvy da
f,,‘,d.d;:':m.lﬂl Aufori i

Board ol Directon of Compomn
ot Adomiow de la Imh“‘mww&'u”ﬂm“ﬂ aummmm
freimenios pyra ,:l.mnr cluum-daa .&n/n Iy
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TRADUCCION OFICIAL N° 0806001 del inglés al espafiol de los

sellos y autenticaciones que aparecen en el documento de poder

torgado por BAYER CORPORATION, preparada por Jaime Armand
Garavito Burgos, Traductor Oficial debidamente reconocido por
el Ministerio de Relaciqpes Exteriores y aprobado por el
Ministerio de Justicia de la Repiblica de Colombia mediante

Resolucién N* 034 de enero 11 de 1983

Documento escrito en inglés y espaflol por medio del cual BAYER
CORPORATION, otorga poder a favor de EMILIO FERRERO, GONZALO
PERDOMO, LUZ CLEMENCIA DE PAEZ y GERMAN CAVELIER. Dado y

firmado el 11 de abril del 2000 en West Haven, Connecticut,

Estados Unidos de América (firmado) Jeffrey M. Greeman

Nombre: Jeffrey M. Greenman
Cargo: Vicepresidente, Patentes y Licenciamiento*:lf,a

Suscrito y juramentado en mi presencia hog'if:§e:a5}11“§éi;

2000. (firmado) ELAINE PORTER, Notario -Piblico
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CERTIFICACION NOTARIAL (SOCIEDAD)

CORPORATION y Bu representante autorizado Je reﬂ M. Greenman,

expedida el 12 de abril del 2000 en West Connecticut,

)

Suscrito y juramentado en mi presencia hoy 10 de abril del

Estados Unidos de América

2000. (firmado) ELAINE PORTER, Notario PdGblico

(Sello notarial en tinta y sello notarial en relieve)
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(Aparece eascudo impreso)

ESTADO DE CONNECTICUT

] declaracion jurementada West Haven

CONDADO DE New Haven

Yo, Deborah Collins, Subsecretario de la ciudad de West Haven
en dicho condado, por medio del presente certifico qué Elaine
Porter por quien ante quien se hizo el reconocimiento anterior
(anexo), era en el momento de hacerlo un notario pfiblico (u
otro funcionario) residente (o autorizado para actuar) en dicho
Condado y estaba autorizado por las leyes de dicho Estado para
hacer y certificar reconocimientos en dicho Estado. Certifico

ademés creo que la firma en dicho certificado de

que
reconocimiento es auténtica.
EN TESTIMONIO DE LO CUAL, he estampado mi firma y el sello del

estado y ciudad hoy 13 de abril del 2000.

(firmado) Deborah Collins, Subsecretaria dff,fw, ol
3 CON5 INTARDAEX D AAcARGADOD
.; :'?:;:;E g A00ATA,

: I-WEnmo-unu

(Aparece sello en relieve)

ADINIGS FORNATO 223 3 11
e e m e e e emmmme e mme—emm—mmm————— - & l \
ESTADO DE CONNECTICUT I f Fyrr K ....m,'
OFICINA DEL SECRETARIO DE Esﬁaelx st
Yo, SUBAN BYBIEWICZ, Secretario del Estado , Connecticut y

guardidn de sgu sello,

fue

_ POR MEDIO DEL PRESENTE CERTIFICO que '

debidamente electa o nombrada al cargo de SURSECRETARIA DE

CIUDAD Y DE PUEBLO, para la poblacién de WEST HAVEN en el

Condado de NEW HAVEN en dicho estado, por el periodo

comprendido entre DICIEMBRE 5. 1999 y DICIEMBRE 2., 2001;

{Aparece adherido sello dorado)
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y que se da y deberd darse plena fe y crédito a sus actos y
testimonios como tales, tanto procesal como extraprocesalmente.
En testimonio de lo cual, he estampado mi firma y el Gran Sello
del Estado de Connecticut en Hartford el 14 de abril del 2000.

{firmado) Susan Bysiewicz, Secretaria del Estado

N° 00034295-4
Estados Unidos de America

(Aparece escudo)

DEPARTAMENTO DE ESTADO

A todos aquellos a quienes los presentes llegaren, Saludos:

Certifico que el documento adjunto al presente se encuentra

bajo el(los) Sello(s) del Secretario de Estado del Estado de
Connecticut y que debe darse plena fe y crédito a dicho(s)

Sello(s) .+ S CON RN ving. g

; uu;ﬁ:‘i “ﬂtﬂmi
!lrl
En testimonio de lo cual, yo, Strobe Talb lﬁmﬁtﬁffﬂ’"&!

Estado Encargado, he hecho que el

"l.t

77
Autenticaciones de dicho Departamento es U“"eyn “'va, W
Departamento de Estado y suscriba en mi nomk P este documento,

en la ciudad de Washington, en el Distritq }e Cplumbia, hoy

'
|
4

diecinueve de abril del 2000. l:

(firmado) Strobe Talbott, Secretario de Estado
(Firmado) Patrick O©O. Hatchett, Funcionario Asistente de

Autenticaciones Departamento de Estado.

*El Departamento no asume ninguna responsabilidad por el

contenido del documento anexo.
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Epte certificado no es vélido si se le remueve o alktera 2N
et
A 4
cualquier forma. 53 : D
[ oy ) -0

2 b
(Sello en relieve del Departamento de Estado de 1osdEatad%g

"

Unidos de América) : =
(E1 formulario detalla las disposiciones legales bajo las
cuales fue emitido e impreso)

------------- ﬁ,‘,"""'""""""""“"'""""""
N° 1040. EL CONSULADO DE COLOMBIA en Washington, D. C.:fEstades

Unidos de América, certifica las funciones y firma de PATRI CK

el

Ji
EUrBI0zES

2dizled
""'r:

©. HATCHETT, el 25 de abril del 2000. Pagado impuesto de.Eimbfé

(i

Y derechos consulares. (firmado) JAQUELINE ESPITIA ARIAS,

Vicectnsul

EL MINISTERIO DE RELACIONES EXTERIORES en Santa Fe de Bogot4,

D.C. certifica la firma y las funciones dﬁmn,
EQWMIE;EES::E=h“.E

Blltllﬂl FORRIA
el 07 de 3junio del 2000. N° 276352

Legalizaciones.

archivos de esta oficina para su confrontaci

remito.

- ‘-l'\“'-. 8 me
w034 dv BT

uwasTENO O

Santa Fe de Bogot&d, D.C., junio 08 del 2000

COLO: 9597-801-014-8
WPCL9597 - XD # 156

PIT1ZY1)

SRIIEA

”»

./ .
A G AR AV'TO B.

i

‘Ju‘mlh



] AESPORSABILI
{71}

218511

11 M & 6 ARV 7O

LUYA

Tin

o

o uk o Rl A v‘-'ﬁ"“ B e
-!; C I-If‘- ‘1"|~ Y "nEX"‘" "l' m'.h. H L':.‘il‘-.ﬂl-d" L‘E'aﬁ
?

nid 'H} FJ"&IH‘:} P\.‘l’l -~
;;; Ne,me Gwam'fq 2
i =
& e N TS Gl ©.8 Nov(9)

SERON A ITENTICALS U
Ty .-—_D_g;luﬂ 'y LY } i,
3 o

.“"-\Q‘ ""Y)’::J ' g .. 2 el
-y . N N “- - .-" D b -
t Elt l' ’ ar -t L . -'{:4-.4“ ‘.’

RN ot e

-3 ¥ ]
\‘5;_:_-' .‘-f':r J.r‘.wh.ﬂk.-‘mmu h"':rr/" "c%ﬁ‘ﬂ/-ﬂ':-: f :

-- '.Jl' '\JI

(
15
3!
13
g
%
§

m.ummnm.atquwnmwb

NIAFE DE SOGOIA, ~4C0 CON
T PTIGH CNCAGCON B0
Saiat Ul VE TEVEO ALV VAT




RIT = B0C.T0989-2

RECIBD OFICIAL DE CAJA

FEBHA@ H

of - W2
L0 23 BE 2001

o

73
Industria y Comercio
SUPERINTENDENCIA

”~

SPERTNBUSTEIA ¥ COMENCID
Redicacion 3 SIOCDSAE  DODDONRE
Fecha (AND)) 2001-08-81 15:5000
Trinite 1 MRINIBIEE D | RERISTHY 4M SEREBTH
Ponandearias S0 RINICHI I MSUOD POCOPTIADY

Feliss: &2

1341 CONGSIGCHRACZION 1342
WO TROMT M OO G RO
YELIER ABDGADSS SonGinMAL LY e L 450-0011%-3 I8Ny NN 25,92:,580.00
titer C DL P YOO

i 9003-21-C3 CANDIO DE NODALIDAD Y XODITICA

$CTCRTA ¥ TRES NIL CUATROCIENTDS CUARLNTA PLCBS

A .
udkiba

RESPONCARLE .

11 HARCAS Y LENAS CDRERCIALEC

RECITD DE CASR APLICADD AL EXPEZILITE Ro.

Mo AW9) —BoA—Oon-5

----------------------------------------------

73,440.00

TOTAL : % 154603

Carrera 13 No. 2700 Pisos 5, 7y 10
Conmutador 382 0840
Fax 350 5220
E-mall: info@sic.gov.co
WWW.SiC.gov.co
Bogota, D.C., Coiombla
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o Industria y Comercio
: SUPERINTENDENCIA

2020 Follo

Bogoté DC "

Doctor(a)

EMILIOQ FERRERO.

Apoderado(a)

REFERENCIA: Radicacidn No. 01-50548

Trémite 002
Evento 001
Actuacion 416
Oficio No. 321
Follos 001

Tenlendo en cuenta que la solicitud de privilegio de patente que se tramita bajo &l expediente
lndlcadoenlarefemﬂa.roﬂnolosrequlsltoadeformaostableddmonIoamﬂouloszeyﬂdela
Decisidn 486 de la laldndelacomunldadhndlna.yenlasdam&poddonumm
sobre Ia materia, se envia el extracto de Ja solicttud a ia Oficina de Comunicaciones para efecto de

su publicacién en la Gaceta de Propledad Industrial, conforme lo establece el articulo 40 de la
misma Decisién.

Camplase
Dado en Bogoté DC, a los 18 FEB.

D29

Carvera 13 No. 27-00 Piso 5y 10
Conmutador: 334 12 21-2-34
Fax: 281 31 25 e-mal: Info@uc.gov.co
Santa Fe de Bogotd D.G. - Oolomhla



