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Physiologically active PEG-IFNa conjugates having a formula as follows:
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Description

Interferon, in particular interferona2a, is a pharmaceutically active protein which has antiviral and antiproliferative
activity. For example interferon is used to treat hairy celf leukemia and Kaposi's sarcoma, and is active against hepatitis.
in order to improve stability and solubility, and reduce immunogenicity, pharmaceutically active proteins such as inter
feron may be conjugated to the polymer polyethylene glycol (PEG).

The bioavailability of protein therapeutics are often limited due to their short plasma half-life, thus preventing them
from attaining their maximum clinical potency. In recent years, PEG conjugated biomolecules have been shown to pos-
sess clinically useful properties (Inada et al., J. Bioact. and Compatible Polymers 5, 343 (1990); Delgado et al., Critical
Reviews in Therapeutic Drug Carrier Systems 9, 249 (1992); Katre, Advanced Drug Delivery Systems 10, 91 (1993)).
Among these are better physical and thermal stability, protection against susceptibility to enzymatic degradation,
increased solubility, longer in vivo circulating half-life, decreased clearance and enhancing potency. 1t has been
reported that branched PEG conjugates exhibit increased pH and thermal stability and greater stability towards prote-
olytic digestion than linear PEG conjugates. (Monfardini et al., Bioconjugate Chem. 6, 62 (1995)). Other properties of
PEG proteins are reduced immunogenicity and antigenicity, as well as reduced toxicity. Another effect of PEGylation of
certain proteins may be reduced in vitro activity accompanied by enhanced in vivo activity. This has been observed in
G-CSF (Satake-Ishikawa et al., Cell Structure and Function 17, 157-160 (1992)), IL-2 (Katre et al., Proc. Natl. Acad.

Sci. USA 84, 1487 (1987)), TNF-a (Tsutsumi et al., Jpn. J. Cancer Res. 85, 9 (1994)), IL-6 (inoue et al., J. Lab. Clin
Med. 124, 529 (1994)) and CD4-1gG (Chamow et al., Bioconj. Chem. 5, 133 (1994)), among cthers.

It has been now observed that in the case of interferon, PEGylation reduces in vitro antiviral activity but increases
antiproliferative activity in human tumor cells. However the new PEG interferon conjugate of this invention has surpris-
ing properties in that the antiproliferative activity of the PEG interferon is much higher than that not only of interferon but
of other PEG interferon conjugates. Although the antiproliferative activity of the conjugate is much increased over other
PEG interferon-a conjugates, yet the reduction in antiviral activity is similar. In addition, the PEG interferon-o. conjugate
of this invention is non-immunogenic, it elicits virtually no antibody formation. In contrast, other PEG interferon-a. con-
jugates do elicit limited antibody formation.

Accordingly, the invention is a new class of PEG derivatives of interferona (IFNa). The conjugate of this invention
has a branched PEG structure, as can be seen below. The branched PEG has the advantage of allowing the attach-
ment of 2 linear PEG molecules at a single site, thus doubling the attached PEG mass without multiple sites of PEGyla

tion.

Compared to unmodified IFNa. (i.e. IFNa without a PEG attached), the conjugate has an increased circulating half-
life and plasma residence time, reduced immunogenicity, decreased clearance, and increased antiproliferative activity,
concomitant with decreased in vitro antiviral activity. Compared with other PEG-IFNa. conjugates, the conjugate of this

invention has a much greater antiproliferative activity, disproportionate to the enhancement or reduction that occurs in
its other characteristics, and virtually no immunogenicity.

The physiologically active PEG-IFNa conjugate species of this invention has the formula:

I
ROCH,CH,(OCH,CH,)n—0—C —NH

(CHy)y

L

H
R'OCH2CH2(OCH2CH2)U'—O—'C—N{ — X— IFNa

|
0

|
o

The conjugate of this invention has the same uses as IFNa, for example, antiproliferative uses. In particular, the

PEG mterferon - conjugates of this invention are useful to treat immunomodulatory disorders such as neoplastic dis-
eases, for example, hairy cell leukemia, CML, and Kaposi's sarcoma, and infectious diseases, in the same way IFNas
(especially IFNa2a) are used to treat these diseases. However, the conjugate of this invention has improved properties
includina superior stabilitv. areater solubilitv. enhanced circulatina half-ife and plasma residence times. In addition
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Table 4
Immunogenicity
s Treatment Antibody (INU/mi) *
Median | Range
IFNa2a 2,400 217-8,533
10 IFNa2a Aggregates 42,667 | 8,000-768,000
Conjugate of Formula | 0 0-1,133

* Interferon neutralizing units/ml

15

Example 6

20  Antitumor activity In Vivo

The in vivo antitumor activity of a conjugate of Formula | (PEG2-IFNalpha2a) and unmodified IFNalpha2a were

evaluated by determining their ability to reduce the size of various human tumor cells implanted subcutaneously into
mice. Results are shown in Figures 1-6.

25 Procedure: Athymic nude mice (Harlan) received a subcutaneous implant under the left rear flank of 2 x 10° human

renal A498 cells (Figures 1 and 2), human renal ACHN cells (Figures 3 and 4), or human renal G402 cells (Figures 5
and 6). 3 to 6 weeks were allowed for the tumors to become established, as indicated. The size criteria for acceptance
into the study was 0.05 to 0.50 cubic centimers. The mice were given total weekly doses of PEG2-IFNalpha2a or
unmodified IFNalpha2a of 30, 60, 120 or 300 ug. In the case of PEG2-IFNalpha2a the mice were treated one time per
30 week (Monday) with 30, 60, 120 or 300 ug of PEG2-IFNalpha2a per treatment. In the case of unmodified IFNalpha2a
the mice were treated three times per week (Monday, Wednesday, Friday) with 10, 20, 40 or 100 pg of |FNalpha2a per
treatment. The duration of treatment was 4 to 5 weeks depending on tumor aggressiveness. Tumor volumes were
measured every Monday prior to treatments.
Results: PEG2-IFNalpha2a showed a marked reduction in A498 tumor size as compared to unmodified
35 IFNalpha2a for all weekly dosage levels tested, at 7 days, 14 days, 21 days and 28 days after the beginning of treatment
(Figures 1 and 2). Treatment continued for four weeks. Seven days after treatment was discontinued three mice in each
group were sacrified. In the three mice treated with PEG2-IFNalpha2a no residual tumor was observed. In mice treated
with unmodified IFNalpha2a the A498 tumor weight was 1.28 grams, 0.62 grams, and 1.60 grams respectively in each
of three mice. The A498 tumor weight was 2.32 grams, 2.37 grams, and 1.94 grams in each of three control mice. At 80
40 days after the end of the four week treatment period the existence of tumors was determined by palpation in seven
mice. Al seven mice were free of tumor tissue by palpation.
PEG2-IFNalpha2a showed a significant reduction in ACHN tumor size as compared to unmodified IFNalpha2a for
weekly dosage levels of 60, 120, and 300 ug, at 14 days, 21 days, 28 days and 35 days {Figures 3 and 4).
PEG2-IFNalpha2a showed a significant reduction in G402 tumor size as compared to unmodified IFNalpha2a for
45 weekly dosage levels of 60 and 120 pg, at 14 days, 21 days, 28 days and 35 days (Figures 5 and 6).

Claims

1. Aphysiologically active PEG-IFNa. conjugate having the formula
50

55
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il I
5
(CHy),

10 LH

R'OCH,CH,(OCH,CHy)y=—0—C —NH ~—X— IFNo.
l
.
15

wherein R and R’ are independently lower alkyl; X is NH or O; n and n’ are integers having a sum of from

600 to 1500; and the average molecular weight of the polyethylene glycol units in said conjugate is from about
20 26,000 daltons to about 66,000 daltons.

A conjugate of claim 1 wherein the molecular weight of the polyethylene glycol units is from about 35,000 to about
45,000 daltons.

25 3. Aconjugate of claim 2 wherein the molecular weight of the polyethylene glycol units is about 40,000 daltons.

4. A conjugate of claim 1 wherein R and R’ are methyl.

5. A conjugate of ¢laim 1 wherein X is NH.
30

6. A conjugate of claim 1 wherein the IFNa is IFNa2a.

A conjugate of claim 1 wherein the average sum of n and n‘ is 850 1o 1000.

35 8. Aconjugate of claim 1 wherein R and R’ are methyl; X is NH; IFNa is IFNa2a; and one or both of n and n' is 420.

A conjugate of claim 1 wherein R and R' are methyl; X is NH; IFNa is IFNo2a; and one or both of n and n' is 520.
10.

40

A conjugate of claim 1 which has greater antiproliferative activity than IFNa and less antiviral activity than IFNa.

11. Amethod for producing a PEG-IFNa conjugate having an increased antiproliferative activity and decreased antivi

ral activity as compared to IFNa, which method consists of covalently linking a reagent of Formula Il to IFNa to pro-
duce said PEG-IFNa conjugate.

45 12. Pharmaceutical compositions comprising a PEG-IFNa conjugate as claimed in any one of claims 1-10 and a ther-
apeutically inert carrier.

13. Pharmaceutical compositions for the treatment or prophylaxis of immunomodulatory disorders such as neoplastic

diseases or infections diseases comprising a PEG-IFNa conjugate as claimed in any one of claims 1-10 and a ther-
50 apeutically inert carrier.

14. The use of a PEG-IFNa conjugate according to any one of claims 1-10 for the manufacture of medicaments for use
in the treatment or prophylaxis of ilinesses.

55
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as Intron® A available from Schering Corporation, Kenilworth, N.J., interferc;n

|
alfa-2a such as Roferon® A available from Hoffmann-La Roche, Nutley, N.J. |

\

e

U.S. Patent Nos. 4,695,623 and 4,897,471 disclose human leukocyt‘
interferon polypeptides, referred to as consensus interferon, which have amino

5 acid sequences which include common or predominant amino acids found in

\

each position among naturally-occurring interferon alpha subtype polypeptides.|
|

Conditions that can be treated in accordance with the present,

invention are generally those that are susceptible to treatment with interferon

alpha. For example, susceptible conditions include conditions which would
10

|
respond positively or favorably as these terms are known in the medical arts to l
interferon alpha-based therapy. For purposes of the invention, conditions that
can be treated with interferon alpha therapy include those conditions in which
treatment with an interferon alpha shows some efficacy, but which may not be

treatable with interferon alpha because the negative side effects outweigh the
15

benefits of the treatment. For example, side effects accompanying alpha

therapy have virtually ruled out treatment of Epstein Barr virus using interferon

alpha. Practice of the invention results in substantially reduced or eliminated

side effects as compared to conventional interferon alpha treatment.

Exemplary conditions which can be treated with interferon include
20

but are not limited to cell proliferation disorders, in particular cancer (e.g., hairy

i

!

!

;

cell leukemia, Kaposi's sarcoma, chronic myelogenous leukemia, multiple 1

myeloma, basal cell carcinoma and malignant melanoma, ovarian cancer,

cutaneous T cell lymphoma), and viral infections. Without limitation, treatment

25

with interferon may be used to treat conditions which would benefit from
inhibiting the replication of interferon-sensitive viruses. Viral infections which zi
may be treated in accordance with the invention include hepatitis A, hepatitis B, I
hepatitis C, other non-A/non-B hepatitis, herpes virus, Epstein-Barr virus (EBV), ‘\
cytomegalovirus (CMV), herpes simplex, human herpes virus type 6 (HH\/’EG)),

papilloma, poxvirus, picornavirus, adenovirus, rhinovirus, human T lymphotropic

SUBSTITUTE SHEET (RULE 26)
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CLAIMS

1.

1
1
f
]
|
|
i
|
|

\

A method of treating a viral infection susceptible to
i

5 treatment with interferon alpha comprising administering an amount of

PEG12000-IFN alpha to a mammal in need of such treatment, which amount is

t
|
effective to treat said viral infection while reducing or eliminating adverse side

\
effects normally associated with administration of interferon alpha. ’

10 2

A method of treating hepatitis C viral infections in mammals

which comprises administering an amount of PEG12000-interferon alpha to

mammals in need of such treating while substantially reducing or eliminating

adverse side effects normally associated with administering interferon alpha.

15 3.

}

|

o

The method of claim 2, wherein the PEG12000-IFN alpha is ‘l

PEG12000-IFN alpha-2b. "

4.

{
The method of claim 2, wherein the PEG12000-IFN alpha is !
PEG12000-IFN alpha-2a.

20

5. The method of claim 2, wherein the amount of PEG12000-
IFN alpha administered is at least about 0.25 narkg/week.

6.

25

The method of claim 2, wherein the amount of PEG1{2000-
IFN alpha administered is about 0.25 ug/kg to about 1.5 pg/kg/week.

7. A method of treating hepatitis C viral infections in mammals

which comprises administering at least about 0.25 ng/kg of PEG12000-interferon
alpha-2b to a mammal in need of such treating.

SUBSTITUTE SHEET (RULE 26)
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|
8. The method of claim 7, wherein at least about 0.25 pg/kg of
PEG12000-interferon alpha-2b is administered per week.

5 9. The method of claim 7, wherein about 1.5 ng/kg

of
PEG12000-interferon alpha-2b is administered per week.

SUBSTITUTE SHEET (RULE 26)
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conjugates are useful for, among other things, treating

interferon-susceptible conditions or conditions which would

respond positively or favorably as these terms are knoﬁn in

the medical arts to interferon-based therapy. Thus,
without limitation, the interferon conjugates can be Esed
to treat conditions which would benefit from the inhibi?ing
replication of interferon-sensitive viruses. 1In addition,
the conjugates can be used to modify wvarious imﬁune
responses including inhibition of antibody respons;' to
antigenic challenge, inhibition of Thypersensitivity
reactions, regulation of NK cell activity enhancement of
cytotoxic T cell activity, modulate prostaglaﬁdin
production and enhance phagocytosis by macrophages.
Additional conditions in which the IFN-polymer
conjugates can be wused include hairy cell leuke&ia,
venereal or genital warts (condylomata acuminata), A{DS—
Related Kaposi’s sarcoma, hepatitis and hepatitis-like
viral conditions including hepatitis-B and chrqnic
hepatitis non-A, non-B/C. ‘
The amount of the «-IFN polymer conjugate administered
to treat the conditions described above is based on theiIFN
activity of the polymeric conjugate. It is an amount ihat

is sufficient to significantly affect a positive clinical

H

response. The maximal dose for mammals including humans is
the highest dose that does not cause clinically-important
side effects. For purposes of the present invention, such
clinically important side effects are those which would
require cessation of therapy due to severe flu—lﬁke
symptoms, central nervous system depression, severe
gastrointestinal disorders, alopecia, severe pruritus!or
rash. Substantial white and/or red blood cell and/or 1iyer
enzyme abnormalities or anemia-like conditions are also
dose limiting. %

" Naturally, the dosages of the various a?FN
compositions will vary somewhat depending upon the a;FN

1

o
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moiety and polymer selected. In general, howeveri the
conjugate is administered in amounts ranging from ébout
100,000 to about several million IU/m? per day, based on the
mammal’s condition. The range set forth above is
5 illustrative and those skilled in the art will dete%mine
the optimal dosing of the conjugate selected based on
clinical experience and the treatment indicationm. !

The aIFN-polymer conjugates of the present invention
10 can be included in one or more suitable pharmaceutical

compositions for administration to mammals. t The

pharmaceutical compositions may be in the form of a

solution, suspension, tablet, capsule or the like, prepgred

§ according to methods well known in the art. It is also

| 15 contemplated that administration of such compositions will
be chiefly by the parenteral route although oral; or
inhalation routes may also be used depending upon the needs
of the artisan.

20 EXAMPLES %
The following examples serve to provide furéher
appreciation of the invention but are not meant in any way

to restrict the effective scope of the invention. |

|
35 EXAMPLE 1 ‘

Preparation of raIFN-PEG,,, in presence of SDS (0.1%)
In this example, recombinant «IFN-2b, (raIFN)} a

product of the Schering Corporation, Kenilworth, New Jersey
was conjugated with activated polyethylene glycol-N-

30 succinimide carbonate (SC-PEG) as described in U.S patent
’ No. 5,122,614. The polymer had a molecular weight of about

5000. ]

36 mg of the ralFN was dialyzed into 0.1 molar sod%um

§

phosphate pH 7.5 using a Centricon-10 (a product of ihe
35 . Amicon Corporation of Beverly, Mass.). The final

1
H
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concentration of raIFN was about 3 mg/ml. 0.1 ml ofélo%
SDS was added to the roIFN and was allowed to incubaté at
room temperature for 10 minutes. Thereafter, 42 mg of] SC-
PEG;,,, was added to the protein-SDS solution and stirreh at
room temperature for two hours and then gquenched ’Iith
glycine. Next, the reaction mixture was dialyzed into 10
mM sodium phosphate pH 8 to fractionate the PEGylated!IFN
using a Centricon-30. !
:

EXAMPLE 2

Preparation of roIFN-PEG,,,, in presence of SDS (0.19)
In this Example, the steps of Example 1 were repe%ted
except that the polyethylene glycol had a molecular we%ght
of about 12000. Reaction steps were exactly the same to
provide the PEG,,,, conjugate.

EXAMPLE 3
Fractionation of 2PEG,,,,raIFN

In this Example the conjugates prepared in accordance
with Example 1 were fractionated to obtain the des1req 2-
PEGsy,, fraction. The PEG-oIFN in sodium phosphate buffer
was loaded onto a QHD anion exchange column. The 2-PEG
fraction was eluted with a gradient from 0 to 400 mm sodium
chloride in 10 Mm phosphate Ph 8. The 2-PEG fraction was

verified with using size exclusion chromatography and SDS—
Page. L

EXAMPLE 4 L
Fractionation of 2PEG,,;,,roIFN '
The polymer conjugates of Example 2 were fractlonated

in the manner described in Example 3 and verified in the
same manner.

e

ﬁ()
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EXAMPLES 5-8 _

In these examples, additional preparations of PEG, 5000~
roIFN were prepared as described previously except th%t no
surfactant was used. The samples were tested for retained
activity and PEG number. The results are provided below in

the table.
Table 1 g
ACTIVITY (CPE)

PREPARATION % OF CONTROL PEG #
Example 6 26 1.2
Example 7 26 1.3
Example 8 24 1.0

EXAMPLE 9
Comparative Data

In this example, the product of Example 3, (SDS-2-?EG-
s000f®@IFN) , 2-PEG,,,,raIFN made in the absence of a surfactant
and unconjugated roIFN were tested. Activity was determ&ned
using a CPE assay with EMC virus challenging A549 human
lung carcinoma cells. Circulating life was determﬁned
using an average value obtained from the blood of 3 ratg in

a group receiving 1 million units, with time points taken
over 7 days.

Table 2
VIRAL CIRCULATING
PROTECTION HALF LIFE
ACTIVITY ASSAY IC,, o PHASE
(%) (pg/ml) (HRS.) |
'A. IFN-SDS l
2-PEGc000 69 | 2.3 5.8
IFN-PEG; 40, 30 4.0 6.8 |
IFN 100 1.5 0.171



'!

|

PCT/US94/13207 ; tb%

WO 95/13090

16

This data clearly shows the advantages of the

inventive process. Retained activity is over twice as great
as that obtained using standard techniques.

EXAMPLE 10

In this example, various pharmacokinetic data was

generated using the various 2PEG-r«IFN conjugates shown
below prepared according to the methods described above.

These samples were compared to unmodified IFN according to
the protocol set out in Table 3.

Sample B was prepared |
with SDS. L
Table 3
Retained Activit l
i z
CPE ACTIVITY
SAMPLE PEG MOLECULAR WEIGHT (% CONTROL) i
;
5,000 35 !
B 5,000 69 |
C 12,000 26 {
|
D 12,000 26 ‘:,
For example: i
Table 4 i
Pharmacokinetic Protocol ;
;
ANIMALS: Sprague Dawley (3 rates/time point)
!
DOSE : 10x10° UN IFN/rat I
ROUTE: Subcutaneous (S.C.) |
DRUG:

i
2-PEG-IFNo’s 5,000 and 12,000 mol. wt. E
PEG ‘
TIME POINTS: 0 min., 5 min., 15 wmin., 30 min., 1
hr., 2 hr., 4 hr., 8 hr., 24 hr., 48

hr., 5 days, and 7 days following drug
administration.

|
ASSAY: CPE Assay using serum samples in an EMC 1
virus and A549 human lung carcinoma.




|

i
WO 95/13090

PCT/USO4/13207 | 46({

-1 .
1

|
19 !

\

1

WHAT IS CLAIMED IS: E
1. A process for preparing a long-acting alpha-!
interferon-containing composition, comprising contacting an

1

|
;
in the presence of a surfactant under conditions sufficient\

to effect conjugation of said alpha interferon and said
polymer.

alpha interferon with a substantially non-antigenic polymer

{
i
{
!
!
|

|
2. The process of claim 1, wherein said polymer is%
present in a molar excess with respect to said alpha
interferon.

3. The process of claim 2,

wherein said polymer
molar excess is from about 1 to about 8-fold.

4. The process of claim 3, wherein said polymer |
molar excess is from about 1.5 to about 7-fold.

B The process of claim 4,

wherein said polymer |
molar excess is from about 1.75 to about 5-fold.

6. The process of claim 1,

wherein said polymer
comprises a polyalkylene oxide.

7.

The process of claim 6, wherein said polyalkylene
oxide comprises an alkyl terminal.

8. The process of claim 6, wherein polyalkylene
oxide is polyethylene glycol.

9. The process of claim 7,

wherein said alkyl-
terminated polyalkylene oxide is a monomethyl-terminated
polyethylene glycol, (mPEG).
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10. The process of claim L, wherein saiq
substantially non-antigenic polymer has a molecular weight\
of from about 200 to about 35,000.

|
!

{

|

11. . The process of claim 10, wherein said\
substantially non-antigenic polymer has a molecular weight

of from about 1,000 to about 15,000.

12. The process of claim 11, wherein said .

substantially non-antigenic polymer has a molecular weight
of from about 2,000 to about 12,500.

13. The process of claim 1, wherein said polymer is

selected form the group consisting of dextran,
pyrrolidones, polyacryl amides,
carbohydrate-based polymers.

polyvinyl
polyvinyl alcohols and

14. The process of claim 1, wherein said surfactant
is ionic.

1
15. The process of claim 14, wherein said surfactant
comprises sodium dodecyl sulfate (SDS).

16. The process of claim 14,

wherein said ionic z
surfactant is selected from the group consisting of lithium ;

dodecyl sulfate, quaternary ammonium compounds, taurocholic

acid, caprylic acid, decane sulfonic acid and mixtures
thereof.

17. The process of claim 1, wherein said surfactant

is selected from the group consisting of polyoxyethylene 3
sorbitans, polyoxyethylene ethers and mixtures thereof.

z
18. The process of claim 14, wherein said surfactant
is present in an amount from about 0.01-0.5%.
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19. The process of claim 18, wherein said surfactant;
is present in an amount of from about 0.05 to about 0.5%.

20. The process of claim 19, wherein said surfactant |

i
is present in an amount of from about 0.075 to about 0.25%.

21. The process of

claim 1, further comprising
isolating the polymer conjugated-alpha interferon species

containing from about one to about four polymeric strands.

b
22. The process

of claim 21, further comprising
separating the polymer conjugated-alpha interferon species

containing from about one to about three polymeric strands.

23

The process of claim 22, further comprising
separating the polymer conjugated-alpha interferon species

containing about two polymeric strands.

24. The process of claim 9,

wherein said mWPEG is !
activated with succinimidyl carbonate.

v
25. The process of claim 9,

wherein said mPEG is
activated with succinimidyl succinate.

26. The process of claim 9,

wherein said mPEG 1is
activated with a hydrazine moiety.

' |
27. The process of claim 1,

wherein said alpha !
interferon is isolated from a mammalian source.

28. The process of claim 27, wherein said mammalian
alpha interferon is human alpha interferon.

29,

i
The process of claim 27, wherein said mammalian
alpha interferon is ruminant alpha interferon.
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30. The process of claim 29, wherein said rumlnan%
alpha interferon is bovine alpha interferon. \
%
31.

The process of claim 27, wherein said mammalian\
alpha interferon is porcine alpha interferon. i

32. A product prepared according to the process of;
claim 1. i
i
33. A product prepared according to the process of ﬂ
claim 21.
34.

A method of treating an interferon-susceptible }
condition in mammals, comprising administering an effective

amount of a composition prepared according to the process
of claim 1.

|
35. A method of treating an interferon-susceptible
condition in mammals, comprising administering an effective

amount of a composition prepared according to the process
of claim 21.

36. An alpha-interferon-conjugate, comprising an
alpha-interferon having attached thereto an amount of a

;
substantially non-antigenic polymer so that said conjugate '

has a T, and an AUC which are substantially greater than ‘
unmodified

alpha-interferon measured

under the ‘
conditions.

same

37. The conjugate of claim 36, wherein said conjugate
has a T, at least about 4 times greater than unmodified
alpha-interferon measured under the same conditions.
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38. The conjugate of claim 37, wherein said conjugate

has a T,, at least about 8 times greater than unmodified
alpha-interferon measured under the same conditions.

i

. |

1

23 |
i

|

39. The conjugate of claim 36, wherein said cOnjugatel

t
|
has an AUC at least about 2 times that of unmodified |
alpha-interferon measured under the same conditions. :

40.

The conjugate of claim 39, wherein said conjugate
has an AUC at least about 10 times that of unmodified
alpha-interferon measured under the same conditions.

41. The conjugate of

substantially non-antigenic polymer is polyethylene glycol.

42. The conjugate of c¢laim 41, wherein said

;
L
|
i
‘1
claim 36, wherein said %
|
|
I

|
polyethylene glycol has a molecular weight of about 12,000. |

43. An alpha-interferon-conjugate,

alpha-interferon having attached thereto a polyalkylene
oxide derivative, said conjugate having at least about 10%
of the activity of unmodified alpha-interferon measured

under the same conditions, a T,, of at least about 2 hours
alpha phase when said

subcutaneously in a mammal.

{
comprising an l
!

b

|

conjugate is administered

44.

¥
!
|
An alpha-interferon-conjugate, comprising an {
alpha-interferon having attached thereto a polyalkylene

oxide derivative, said conjugate having at least about 10% ‘
of the activity of unmodified alpha-interferon measured E
under the same conditions, and a T,,, of about 5 hours alpha ‘

phase when said conjugate is administered subcutaneously in :
a mammal.
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Como resultado del examen de patentabilidad de la solicitud de patente de
invencion, realizado segun lo establece el articulo 45 de la Decision 486 de la
Comision de la Comunidad Andina, se notifica el siguiente concepto técnico:

1. Documentos estudiados

Para el presente estudio se tuvieron en cuenta el capitulo descriptivo
comprendido en los folios 41 a 56 y el capitulo reivindicatorio de los folios 57 a
59 de la solicitud en estudio.

2. Objeto de la Invencidn

El objeto de la presente solicitud de patente de invencion consiste en:

Las reivindicaciones 1 a 20 se refieren a un método para tratar un paciente que
consiste en administrar una dosis de interferon alfa modificado con PEG y

opcionalmente citarabina.

El problema planteado en esta solicitud es la necesidad de proporcionar un
método para tratar pacientes que sufren leucemia mielocitica cronica (CML).

Para resolver este problema técnico la solicitud en estudio proporciona un
meétodo que consiste en administrar una dosis de interferon alfa modificado con
PEG y opcionalmente citarabina.

El objeto de la invencion definido anteriormente se clasifico de acuerdo con la
IPC: A61K 38/21.

También se reivindica prioridad de la Solicitud de Patente de los Estados
Unidos US 09 288 369 de abril 8 de 1999, con respecto a la cual la fecha de
presentacion de la actual solicitud cumple el plazo maximo permitido.

3. Excepciones a la Patentabilidad

-

S



0

El articulo 20 de la Decision 486 establece: “No seran patentables: d) los 0\
meétodos terapéuticos o quirurgicos para el tratamiento humano o animal, asi
como los métodos de diagnéstico aplicados a los seres humanos o a animales”

Las reivindicaciones 1 a 20 se refieren a un método para tratar un paciente que
consiste en administrar una dosis de interferon alfa modificado con PEG y
opcionalmente citarabina.

Se observa que el método que consiste en administrar una dosis de interferon’
alfa modificado con PEG y opcionaimente citarabina de las reivindicaciones 1 a.
20, no es patentable de acuerdo con la norma citada, que especifica que /os:
métodos terapéuticos para el tratamiento humano o animal no son patentables. !

En conclusion, el método que consiste en administrar una dosis de interferon |
alfa modificado con PEG y opcionalmente citarabina, de las reivindicaciones 1 a
20, no es patentable de acuerdo con el Art 20, literal d), de la decision 486.

4. Conclusiodn

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la |
Comunidad Andina, se le indica que debe dar respuesta dentro del término de !
sesenta dias contados a partir de la fecha de la notificacion de la presente |
comunicacion. En caso de no dar respuesta al presente requerimiento o sia |

pesar de la respuesta subsistieran los impedimentos para la concesion, se
denegara la patente. !

oo i et T i ste e Syl s FA |W’W

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 No. 10 de 2001.

ALIX CARME CESPEDES DE VERGEL *
Jefe de la Division de Nuevas Creaciones. '

El anterior requenmlﬁrgo fue notificado por fijacion en lista, de fecha

Mt 2805

CONCEPTO TECNICO EXAMINADOR TECNICO
No. 593 Codigo 202007




