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VEGF ANTAGONIST FORMULATIONS
SUITABLE FOR INTRAVITREAL
ADMINISTRATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a conlinuation application ol .5,
palent application Ser. No. 16/582.486, filed on Sep. 23.
2019, which is a continuation application of 1.8, patent
application Ser. No. 16/159.269, filed on Oet. 12, 2018,
which issued as U.S. Pat. No. 10,464,992 on Nov. 3, 2019,
which is a continvation application of U.S. patent applica-
tion Ser. No. 15879294, which issued as 1.8, Pal. No.
10,400,025 on Sep. 2, 2013, filed on Jan. 24, 2018, which is
4 continuation application of U8, palent application Ser. No.
15/005,606, filed on Apr. 11, 2016, which issued as U.S, Pat.
No. 8,914,763 on Mar. 13, 2018, which is a continvation
application of U.S. patent application Ser. No. 14/330,096,
iiled Jul. 14, 2004, which issucd as 1S, Pal. No. 9.340.594
on May 17, 2016, which is a continuation of 115, palent
application Scr. No. 13/914.996. filed Jun. 11, 2013, which
issued as U.S. Pat. No. 8,802,107 on Avg. 12, 2014, which
is @ coltinuation application of U.S. patent application Ser.
No. 13/329,770. iiled Dee. 19, 2011, which issucd as 1.8,
Pal. No. 8,481.046 on Jul. 9, 2013, which is a conlinuation
application of U8, patent application Ser. No. 12/833.417.
filed Jul. 9, 2010, which issued as .S, Pat. No. 8,092,803
on Jan. 10, 2012, which is a continvation application of TS,
patent application Ser. No. 12/560,885, filed Sep. 16, 2009,
which issucd as LS. Pal. No. 7,807.164 on Qct. 5. 2010.
which is a divisional application ol 118, patent application
Ser. No. 11/818.463, diled Jun. 14, 2007, which issued as
U8, Pat. No. 7,608,261 on Oct. 27, 2009, which claims the
benefit under 35 TL.S.C. .§ 119(e) ot U.S. Provisional Appli-
cation No. 60/814,484, filed Tun. 16, 2006, which applica-

lions are cach hereby incorporated by relerence.
BACKGROTND OF INVENTION
Field of the Invention

The present invention is direcled 1o pharmaceutical for-
mulations suitable for intravitreal administration comprising
agents capable of inhibiting wvascular endothelial growth
factor (VEGF), and to methods for making and vsing such
formulations. The invention includes liquid pharmaceutical

lormulations having increased stability, as well as formula- 5

tions that may be lyophilize and reconstituled lor intravitreal
administration.

Stalement ol Related Art

Vascular endothelial growth factor (VEGE) expression is
Learly ubiquitous in human cancer, consistent with its role as
a kev mediator of umor neoangiogenesis. Blockade of
Y1iGL Tunction, by binding 10 the molecule or its VIIGIR-2
receplor. inhibits growth of implanted (umor cells in mul-
tiple different xenograft models (see, for example, Gerber et
al. (2000) Cancer Res. 60:6233-6258). A soluble VEGE-
speeilic lusion protein antagonist. lermed a “V1EGL trap™ has
bheen deseribed (Kim et al. {2002) Proc. Natl. Acad. Sci.
USA 99:11399-404: Tlolash ot al. (2002) Proc. Natl. Acad.
Sei. USA 09:11393-R), which applications are specifically
corporated by reference in their entirety.
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Ophthalmic formulations are koown, see for example,
LS, Pal. Nos. 7.033,604 and 6,777.429. An ophthalmic
formulation ol a V1IIG antibody 1s deseribed in U8, Pal.
No. 6.676.941.

Lyvophilization (freeze drving vnder controlled condi-
tions) is commonly used tor long-term storage of proteins.
The Tyophilized protein is substantially resistant o degra-
dation, aggregation. oxidation, and other degencerative pro-
cesses while in the freeve-dried stale (sce, for example, TS,

Pat. No. 6,436,897).
BRIV SUMMARY OF THIL INVENTION

Stable formulations of a VEGF-specific fusion protein

3 antagonist are provided. Pharmacentically acceptable for-

mulations arc provided that comprise a VEGL “lrap™ antago-
nisl with a pharmaccutically acceplable carrier. In speciiic
cmbodiments. liquid and lyophilized [ormulations are pro-
vided.

In a first aspect, a stable liquid ophthalmic formulation of
a V91G-specilic fusion protein antagonist is provided, com-
prising a [usion protein that comprises a receplor component
consisting  essentially of an immunoglobulin-like (Ig)
domain 2 of a first VEGFE receptor and Ig domain 3 of a
second VEGF receptor, and a multimerizing component
{also termed a “VEGE trap™). In a specilic embodiment ol
the V9EGH-gpecilic fusion protein antagonist. the lrst VEGE
receptor is Fltl and the second VEGFE receptor is Flkl or
Fhi4. In a more specific embodiment the fusion protein has
the amino acid sequence of SEQ 1Y NO:2 or 810 11D NO:4.
Preferably, the V1IGL antagonist 1s a dimer comprising two
lusion proteins of S1EQ 113 N4,

In one aspect, a stable liquid ophthalmic formulation is
provided that comprises 1-100 mg/iml VEGF-specific fusion
prolein antagonist. 0.01-5% ol one or more organic co-
solvent(s). 30-150 mM ol one or more lonicily agent(s),
5-40 mM ol a bullering agent. and oplionally. 1.0-7.5% ol
a stabilizing agent, pH between about 5.8-7.0.

In one or more specific embodiments, the organic co-
solvent may be polysorbate. lor example. polysorbale 20 or
polysorbale 80. polycthylene glycol (P [or example,
PEG 3330, or propyvlene glveol, or a combination thereof;
the tonicity agent may be, for example, sodinm chloride or
potassivm chloride; the stabilizing agent may be sucrose,
sorbitol. glycerol, trehalose. or mannitel; and the bullering
agenl may be, for example, phosphate buller. In a speciiic
embodiment, the phosphate buffer is a sodivm phosphate
butfer.

In various embodiments. the organic co-solvent is poly-
sorbale andfor PLG, the slabilizing agent is sucrose. the
bullering agent is phosphate buller, and the lonicily agent is
sodivm chloride.

More specifically, the stable liquid ophthalmic formula-
lion comprises aboul 40-50 mgiml of the V1IGL anlagonist
(S1:Q 11 NO:4). about 10 mM phosphate buller, 0.01-3%
polvsarbate and/or PEG, 40-135 mM sodivm chloride, and
optionally 3.0% suecrose, pH about 6.2-6.3.

In a specific preferred embodiment, the stable liquid
ophthalmic lormulation comprises about 30 mg/ml ol the
VEGE antagonist (81 113 NO:4y, 10 mM sodium phos-
phate utter, 50 mM sodinm chloride, 0.1% polysorbate, and
3% sucrose, pH about 6.2-6.3.

In a specilic prelerred embodiment. the stable liquid
ophthalmic lormulation comprises about 30 mg/ml ol the
VEGE antagonist (81 113 NO:4y, 10 mM sodium phos-
phate bufter, 30 mM sodivm chloride, 3% PEG, and 5%
sucrose, pH about 6.2-6.3,
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In a specific preterred embodiment, the stable liquid
ophthalmic [vrmulation comprises about 40 mg/ml ol the
VG antagonist (81Q 11D NO:4). 10 mM sodium phos-
phate buflfer. 40 mM sodium chloride, 0L03%: polysorbate.
and 3% sucrose, pH about 6.2-6.3.

In a specific preterred embodiment, the stable liquid
ophthalmic [vrmulation comprises about 40 mg/ml ol the
VG antagonist (81Q 11D NO:4). 10 mM sodium phos-
phate butfer, 133 mM sodivm chloride, and 0.03% polysor-
bate, pH about 6.2-6.3.

In another aspect, a stable liquid ophthalmic formulation
is provided (hat comprises 1-100 mg/ml V1iGli-specilic
[usion protein antagonist; 0.01-3% of one or more organic
co-solvent(s}); 5-40 mM of a buffering agent; and optionally
30-150 mM of one or more tonicity agent(s) and/or 1.0-7.5%
ol a stabilizing agent: having a pll between about 5.8-7.0.

In various embodiments, the ¥Y1IGL antagonist (81:Q 112
NCO:AY s present at a concentration of about 10 o abouwl 80
mg/ml. In vardous embodiments, the VEGE antagonist (SEQ
1D NCx4) is present at a concentration of about 10, about 20,
aboul 30, aboul 40. aboul 5. aboul 64, aboul 7, or about
80 mgiml. In a prelerred embodiment, the VEGI antagonist
(SEQ ID N(x4) is present at a concentration of aboutr 40
mgiml.

In another embodiment, the stabilizing agent is selected
[rom one or more of sucrose. sorbilol. glycerol. trehalose.
and mannitol.

In another embodiment, the organic co-solvent is selected
from one or more of polysorbate, for example, polvsorbate

20 or polysorbale 80. polyethylene glycol (PLG). for 2

example. PIG 3350, and propylene glyceol.

In another embodiment, the buller is a phosphate bufler.
for example, sodivm phosphate.

In another embodiment, the tonicity agent is a salt, tor
example. sodium chloride.

In one embodiment. the stable liguid ophthalmic lormu-
lation comprises 10 mM sodium phosphate bufler. about
0.03 to about 0.1% polysorbate and/or about 3% PEG or
propylene glyeol, about 40 mM sodium chloride, and about
5% sucrose. In a specilic embodiment. the stable liguid
ophthalmic lormulation comprises 10 mM sodium phos-
phate bufter, about 0.03% polysorbate, about 40 M sodinm
chloride, and about 5% sucrose. In another specific embodi-
ment, the pH of the formulation is about 6.2 10 about 6.3. In
another specilic embodiment, the pll s achieved by mixing
mono- and dibasic sodium phosphate (o the desired pll
without acid/base titration.

In a specific embodiment, the stable liquid ophthalmic

lormulation comsists cssentially of a VG antagonist (81

11 NO:A) at 40 mgiml, 10 mM sodium phosphate buller. s

polysorbate al 0.03%, sodium chloride at 40 mM, and
sucrose at 5%, pH 6.2-6.3.

In another aspect, a stable liquid ophthalmic formulation
is provided that comprises aboul 10 1o about 80 mg/ml

V1IGL antagonisl. aboul 10 mM sodium phosphaie buller. s:

about 0.03% polysorbate, and about 135 M sodium ¢hlo-
ride, pH 6.2 to 6.3,

In vardous embodiments, the VEGFE antagonist (SEQ 1D
NCO:AY s present at a concentration of about 10 o abouwl 80
mg/ml. In various embodiments. the VEGHE antagonist (810
1D NCx4) is present at a concentration of about 10, about 20,
about 30, about 40, about 50, about 60, about 70, or about
80 mg/ml. In a specilic embodiment. the V1IGL antagonist
(813 11D NO:AY 15 present al a concenlration ol abouwt 40
mg/ml.

In one embodiment, the stable liquid ophthalmic formu-
lation comprises 40 mg/ml of VEGF antagonist (SEQ 1D

[
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NO:4), 10 mM sodivm phosphate bufter, 0.03% polysorbate,
and 135 mM sodium chloride at pll 6.2-6.3. In a speciiic
cmbodiment, the stable liquid ophthalmic [ormulation con-
sists cssentially of 40 mg/ml of VG antagonist (S1:Q 1D
NO:4), 10 mM sodivm phosphate bufter, 0.03% polysorbate,
and 135 M sodivm chloride at pH 6.2-6.3.

In another aspect, a lvophilizable formulation ot a VEGFE
antagonist s provided. wherein upon lyophilization (ol-
lowed by reconstitution, a stable Tliguid ophthalmic formu-
lation as deseribed herein is oblained.

In another aspect, a lyoplilizable formulation of & vas-
cular endothelial growth factor (VEGFE j-specific fusion pro-
teil antagonist is provided, comprising 3-50 mg/ml of the
VG antagonist, 5-25 mM buller. such as phosphate buller,
0.01 1o 0.15% of one or more of an organic co-solvent, such
as polysorbate. propylene glycol andior PIG. and oplionally
1-10% of a stabilizing agent such as sucrose, sorbitol,
trehalose, glveerol, or mannitol, pH about 3.8-7.0. In various

2n embodiments, the VEGFE antagonist (SEQ ID NO:4) is

present al aboul 5. about 10, about 20, aboul 30, or abowt 40
mgml. In a specilic embodiment. the Tyophilizable ophithal-
mic formulation of the invention comprises 20 mg/ml of the
VEGF antagonist, 10 mM sodivm phosphate butter, 0.03%

3 polysorbate, 0.1% PEG, and 2.5% sucrose, pH about 6.2-

6.3. In further embodiments, the Iyophilizable lormulation
lurther comprises sodium chloride. In a specific embodi-
ment, the sodivm chlorde is present at a concentration of
about 20 mM. In another specific embodiment, the sodivm
chloride is present al a concentration ol aboul 67.5 mM.

In another specilic embodiment, the lyophilizable oph-
thalmic [ormulation of the invention comprises 20 mgiml ol
the VEGF antagonist, 5 mM sodium phosphate buffer,
0.015% polvsorbate, 20 mM sodivm chloride, and 2.5%
sucrose. pll about 6.2-6.3.

In another embodiment. the Iyophilizable ophihalmic
formulation comprises 5 mg/ml, 10 mg/ml, or 40 mg/ml
VEGF antagonist, 3 mM sodium phosphate butter, 0.015%
polvsarbate, 20 mM sodium chloride, and 2.5% sucrose, at
pll 6.2-6.3. In a specific embodiment. the lyophilizable
ophthalmic Tormulation consists essentially ol 3 mgiml. 10
mg/ml, or 40 mg/m] VEGF antagonist (SEQ ID NO:4), 5
mM sodivm phosphate butfer, 0.015% polysorbate, 20 mM
sodivm chloride, and 2.5% sucrose, at pH 6.2-6.3.

In another specilic embodiment, the lyophilizable oph-
thalmic lormulation comprises 20 mg/ml ol the VEGE
antagonist, 3 MM sodivm phosphate butter, 0.015% poly-
sorbate, and 67.5 mM sodivm chloride, pH about 6.2-6.3. In
a more specilic embodiment, the Tyophilizable ophthalmic
formulation consists essentially ol 20 mg/ml ol the VG
antagonist (S1Q 11 NOAY, 5§ mM sodium phosphate buller,
0.015% polysorbate, and 67.5 mM sodivm chloride, pH
5.2-6.3.

In another specilic embodiment, the lyophilizable oph-
thalmic [ormulation comprises 5 mg/ml. 10 mg/ml, or 40
mg/ml VEGF antagonist, § mM sodium phosphate buffer,
0.015% polysorbate, and 67.5 mM sodivm chloride, pH
about 6.2-6.3. In a more specific embodiment, the lvophiliz-
able ophthalmic lormulation consists essentially of 5 mg/ml,
10 mg/ml, or 40 mg/ml ¥1IGL antagonist (811 113 NO:),
5 mM sodium phosphate botfer, 0.013% polysorbate, and
67.5 mM sodium chloride, pH about 6.2-6.3.

Generally. the recomstituted formulation is abowl 2 times
the concentration of the pre-lyophilized formulation, c.g., a
20 mg fusion protein/ml pre-lyophilized  formulation s
reconstituted 1o a final formulation of 40 myg tusion protein/
ml.
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Generally, the lvophilized formulation is reconstimted
with slerile waler suitable Tor imjection. In one embodiment.
the reconstitution liquid is baclerioslalic waler.

In another aspect, the invention leatures a method ol
producing a lyophilized formulation of a VEGF-specific
fusion protein antagonist, comprising subjecting the lvo-
philizalle formulation of the invention to lyophilization to
generale a lyophilized formulation. The lyophilized [ormu-
lation may be lyophilized by any method known in the art
lor lyophilizing a liquid.

In another related aspect, the invention teatures a method
of producing a reconstituted lvophilized formulation of a
VEGF antagonist, comprising reconstituting the lvophilized
[ormulation of the invention o a reconstituted [ormulation.
In one embodiment. the reconstituted formulation is twice
the concentration of the pre-lyophilived Tormulation, c.g..
the method of the invention comprises: (a) producing a
pre-lvophilized formulation of a VEGF-specific fusion pro-
tein antagonist, (b) subjecting the pre-lvophilized formula-
tion ol step (a) o Iyophilization; and (¢} reconstituting the
Iyophilived formulation of step (b).

The invention [urither leatures ophihalmic formulations
provided in a pre-filled svringe or vial, particularly svitable
for intravitreal administration.

Other objeets and advantages will become apparent [rom
a review ol the ensuing detailed description.

DETAILED DESCRIPTION OF THE
INVENTION

The present imvention is not limited (o particular methods.
and experinental conditions described, as such methods and
conditions may vary. It is also 10 be vnderstood that the

terminology used herein is tor the purpose of describing ¥

particular embodiments only. and is not intended 10 be
limiting unless indicated, since the scope of the present
wvention will be limited only by the appended claims.

Unless stated otherwise, all technical and scientific terms
and phrases used hercin have the same meaning as com-
monly understood by one ol ordinary skill in the art 1o which
the imvention belongs. Although any methods and malerials
similar or equivalent to those described herein can be used
in the practice or testing of the present invention, the
prelerred methods and materials are now deseribed. All
publications mentioned herein are incorporaled herein by
reference.

General Description

Sale handling and administration ol lormulations com-
prising proteins represent significant challenges to pharma-
ceutical formulators, Proteins possess vnique chemical and
physical propertics thal present slability problems: a variely

ol degradation pathways exist lor proleins. implicating both s

chemical and physical instability. Chemical instability
includes deamination, aggregation, clipping of the peptide
backbone, and oxidation of methionine residves. Physical
instability encompasses many phenomena. including. Tor
example. aggregation and/or precipitation.

Chemical and physical stability can be promoted by
removing water trom the protein. Lyophilization (freeze-
drying under controlled conditions) is commonly used lor
lomg-lerm storage ol proteins. The lyophilized prolein is
substantially resistant o degradation, aggregation, oxida-
tion, and other degenersative processes while in the freeze-
dried state. The lvophilized protein may be reconstimted
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with water optionally containing a bacteriostatic preserva-
live {c.g., henyyl aleohol) prior to administration.

Delinitions

The term “carrier” includes a dilvent, adjuvant, excipient,
or vehicle with which a composition is administered. Car-
riers can include sterile liquids. such as. Tor example, waler
and oils, including oils ol petroleum, animal, vegelable or
svathetic origin, such as, for example, peanut oil, sovbean
oil, mineral oil, sesame oil and the like.

The term “excipient” ncludes a non-therapeutic agent
added 1o a pharmaceulical composition o provide a desired
consistency or slabilizing cffeel. Suitable pharmaceutical
excipients include, for example, starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium
slearale. glycerol monostearale. tale, sodium chloride. dried
skim milk, glveerol, propylene, glycol, water, cthanol and
the like.

The term “lyophilized™ or “freeze-dried™ includes a state
of'a substance that has been subjected 10 a drving procedure
such as lyophilization, where at least 90% ol moisture has
been removed.

VEGF Antagonists

AVEGE antagonist is a compound capable ol blocking or
inhibiting the biological action of vascular endothelial
arowth factor (VEGE), and includes fusion proteins capable
of trapping VEGE. In a preferred embodiment, the VEGFE
antagonist 15 the [usion protein of SEQ 113 NO:2 or 4: more
preferably, 81 113 N(kd. In specilic embodiments. the
VEGF antagonist is expressed in a mamunalian cell line such
as a CHO cell and may be modified post-translationally. Tn
a specific embodiment, the fusion protein comprises aming
acids 27-457 ol 810 13 NO:4 and is glycosylated al Asn
residues 62, 94, 149, 222 and 308. Preferably. the V9GP
antagonist 1s a dimer composed of two fusion proteins of
SEQ ID NCx4,

The VEGH antagonist of the methods and lormulations of
the invention can be prepared by any suilable method known
in the art. or that comes 10 be known. The V1G] antagonist
is preferably substantially free of protein contaminants at the
time it is nsed to prepare the pharmaceutically acceptable
formulation. By “substaniially [ree ol protein conlaminants™
is meant, preferably, that at least 90% of the weight ol
protein of the VEGF-specific fusion protein antagonist
preparation vsed for making a formulation is VEGF fusion
protein antagonist protein, more preferably at least 95%,
most preferably at least 99%. The lusion protein is preler-
ably substantially free ol aggregales. “Substaniially [ree of
apgrepates” means that at least 30% of the weight of fusion
protein is not present in an aggregate at the time the fusion
prolein 15 used 10 prepare the pharmacewtically cllfeclive
formulation. Unless  stated  otherwise.  the  phosphates
cmployed are sodium phosphates and a desired bullering pl |
is achieved by mixing appropriate amounts of mono- and
dibasic sodium phosphate.

Stable [iquid Ophithalmic Formulations

In one aspect, the invention provides a stable pharmaceu-
tically acceplable [ormulation comprising a VIG antlago-
nisl. wherein the formulation is a liguid lformulation suitable
for ophthalmic use. Preferably. the liquid formulation com-
prises a pharmaceuvtically effective amount of the VEGFE
antagonist. The formulation can also comprise one or more
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pharmaceutically  acceptable carriers, buffers, tonicity
agents, slabilizers. and/or excipients. An example of a phar-
maceutically acceptable liquid formulation comprises a
V1IGL antagonist in a pharmaceutically ellective amount. a
bufter, an organic co-solvent such as polysorbate, a tonicity
agent such as NaCl, and optionally, a stabilizer such as
sucrose or trehalose,

Stability is determined in a number of ways al spocilied
time points, including determination of pll, visual inspec-
tion ol color and appearance. delermination of lolal prolein
content by methods known in the art, e.g., UV spectroscopy,
and purity 1s determined by, for example, SDS-PAGE,
size-exclusion HPLC, hioassay determination of activity,
isoclectric [ocusing. and isoaspartale quantilication. In one
example ol a bivassay uselul lor determining V1IIGL anlago-
nisl activity, a BAFS VIEGIRTDPOR cell line is used o
determine VEGF1635 binding by the VEGFE antagonist of the
invention.

Liquid formulations can be stored in an oxvgen-deprived >

environment. Oxygen-deprived environments can be gener-
aled by storing the Tormulations under an inert gas such as.
lor example. nitrogen or argom. Liguid lormulations are
preferably stored at about 3° C.

Ophthalmic | yophilized Formulations

In one agpect of the invention. an ophthalmically accepl-
able formulation comprising a VEGFE antagonist is provided,
wherein the formwulation is a lyvophilizable formulation.
Lyvophilizable formulations can be reconstituted into solu-
Lions. suspensions, emulsions, or any other suilable form lor
administration or use. | yophilizable formulations are Lypi-
cally first prepared as liquids, then trozen and lvophilized.

[
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The total liquid volume betfore lvophilization can be less, -

equal to, or more than, the final reconstiuted volume of the
Iyophilized Tormulation. The Tyophilization process is well
known 1o those ol ordinary skill in the art. and typically
includes sublimation of water from a froven lormulation
under controlled conditions.

Lyvophilized tormulations can be stored at a wide range of
temperatures. Lvophilized formulations may be stored
bhelow 257 C.. lor example, refrigerated at 2-87 C.. or al room
lemperalure {e.g.. approximalely 257 €. Prelerably. lyo-
philized formulations are stored below aboul 25° C. more
preferably, at about 4-20° C.; below about 4° C.; below
about —20° C.; about —40° C.; about —70° C., or about —-80°
(7. Stability ol the lyophilized formulation may be deter-

mined in a number ol ways known (o the arl. lor example. 5o

by visual appearance of the cake and/or by moisture conlent.

Lyvophilized formulations are typically reconstituted tor
nse by addition of an agqueous solution to dissolve the
Iyophilized [ormulation. A wide variety ol aqueous solutions

can be used (o reconstitule a lyophilived lormulation. Prel- s

erably, lyophilized formwvlations are reconstituted vsing
water. Lyophilized tormulations are preferably reconstituted
with a solution consisting essentially of water (e.g., USP
WLUL or waler for injection) or baclerioslatic waler (c.g..
USP WIIT with 0.9% bensyl alcohol). Towever. solutions
comprising bufters and/or excipients and/or one or more
pharmaceutically acceptable carries can also be used.
I'reerse-dricd or lyophilived formulations are typically
prepared rom liquids. that is, [rom solutions, suspensions.
emulsions, and the like. Thus, the liguid that is o undergo
freeze-drving or lyophilization preferably comprises all
components desired in a final reconstituted liquid tormula-
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tion. As a result, when reconstituted, the freeze-dried or
Iyophilized Tormulation will render a desired Tiquid formu-
lation upon reconstitution.

EXAMPLES

Belore the present methods are deseribed, it is 1o be
understood that this invention is not limiled (o particular
methods, and experimental conditions deseribed. as such
methads and conditions may vary. It 1s also to be understood
that the terminology used herein is for the purpose of
describing particular embodiments only, and is not intended
o be limiting. since the scope ol the present imvention will
be limited only to the appended claims.

As used in this specification and the appended claims. the
singular forms “a”, “an”, and “the” include plural references
viless the context clearly dictates otherwise. Thus for
example, a reference 10 “a method” includes one or more
methods, and/or steps ol the type described herein and/or
which will become apparent lo those persons skilled in the
art upon reading this disclosure and so forth.

Unless defined otherwise, all technical and scientific
lerms used herein have the same meaning as commonly
undersiood by one of ordinary skill in the art o which this
invention belongs. Although any methods and materials
sinilar or equivalent to those described herein can be vsed
in the practice or testing of the present invention, the
preferred methods and materials are now described. All
publications mentioned herein are incorporated herein by
reference in their entirety.

Ixample 1. Stability ol 50 mgml VEG Trap
liquid Formulation Stored at 57 C.in 3 ml (lass
Vials

An ophthalmic liquid formulation containing 50 mg/ml
VEGE Trap (S1EQ 113 NO:4Y 10 mM phosphalte, 50 mM
Na(’l, 0.1% polysorbate 200 3% sucrose, and pll 6.25, was
stored at 3° C. in 3 ml glass vials and samples tested at 3, 6,
9, 12, 18 and 24 months. Stability was determined by
SE-HPLC The results are shown in Table 1. Turbidity was
measured al (12,5 nm: and percent recovered protein and
purily by sive exclusion [TPL.C.

TABLE 1

Stability of 30 medml YEGLE Trap Prolein (VG171-88065)

Turhidity % ¥ % W1 TTap
Wisual (0D, Trap Native
Maonths  Appearance jinag pIl  Recovered  Configiration
0 Pass .00 6.2 L) OX.%
3 Pass ] 2 101 o877
fi Pass .ol 6.3 L) OX.3
o Pass .ol 6.3 Lal OX.3
2 Pass AN 6.3 104 o84
18 Pass .ol 6.3 96 ox.1
2 Pass AN 6.3 103 O8.1

Ixample 2. Stability ol 50 mgml VEGE Trap
Liquid Formulation Stored at 3° C. in 3 ml Glass
Vials

(81:Q 113 NOY. 10 mM phosphate. 50 mM NaC'l, 3%
polvethylene glveol 3350, 5% sucrose, and pH 6.23, was
stored at 3° C. in 3 nil glass vials and samples tested at 3, 6,
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9,12, 18 and 24 months. Stability results are shown in Table
2. Turbidily, percent recovered protein and purity was deler-
mined as described above.

10
TABLE 4-continued

Stability ol 40 mefml Y10 Urap Prolein (¥EG171-85207)

B Y0 WL 0 VG
TABLE 2 B Visual Trap Trap Native
Maonths  Appearance Twhidity  pIl  Recoversd Configuraticn
Suahility of S0 miml VEGLE Trap Protein (VGLTSSS065)
1 Pz .00 6.3 100 od.4
Y VI Y VI 2 Pass 0.00 6.3 97 549.1
Visual Itap Trap Malive 3 Pass Q.01 .4
Months  Appearance  Twhidity  pIl  Recovered Configuration 100 4 Piss 0.01 6.3
0 Pasg .00 6.2 a0 HRO
E) Pasg .00 Gl 104 QRS
A ] Io1s R
i Daoss P o o Example 5. Stability of 40 mg/ml VEGF Trap
12 Tass oL 6.3 103 R 15 liquid Formulation Stored at 57 C.in 3 ml (lass
L% Tass D] 6.3 113 a7 . Winls
24 Pasg .00 6.2 106 G978

Iixample 3. Stability ol 40 mg/ml V1IGL Trap

Liguid l'ommulation Stored at 5% €. in 3 ml GGlass
Vials

A liguid formwlation containing 40 mg/ml VEGF Trap

[
Pl

A liquid formulation containing 40 mg/ml VEGE trap
(SEQ} ID NO:4), 10 mM phosphate, 135 mM NaCl, 0.03%
polysorbale 20, and pll 6.3, was stored al 57 C. in 3 ml glass
vidls and samples tested at 0.5 1, 2, 3. and 4 months.
Stability results are shown in Table 5. Turbidity. percent
recovered protein and purity was determined as described
above.

(813 11D N(x4), 10 mM phosphate. 40 mM NaCl, 0.03%, 25
polysorbate 20, 5% sucrose, and pll 6.3, was stored al 5° C. TABLL 5
in 3 ml glass vials and samples tested at 0.5, 1. 2. 3, and 4 tobility of 40 meml VEGE Trap Trotein (VGEFLSS305)
e . .- A DLLITS O 111817 3 rap Frateild |V h A2
months. Stability results are shown in Table 3. Turbidity, = < :
percent recovered protein and purity was determined as % VEGF % VEGF
described ahove, 30 Wisinl Trap rap Mative
Maonhs  Appuaninee Torhidity  pH Reecovercd  Conligurition
TABLIL 3 0 Pass .00 6.3 10 59.3
(.5 Pz .00 6.2 w7 092
Srahility ol 40 mpiml VEGLE Trap Protein (VGLOSSR207 1 Pass 0,00 6.2 B Gal
15 2 Pass 0,00 6.3 103 092
% VEGT % VEGF a 3 Pz .00 6.3 b o490
Visual Itap Trap Malive 4 Pass 0,00 6.2 85 LR
Maomhs Appogrance ClTurthidity pH o Recovered Conlignmation 5 Piss 0.0 6.3 %4 4.0
Q Tass D] 6.3 100 an.a
0.5 Pasg .00 1) Qo H0.4
1 Tass ) 6.2 98 99.3 40 o . .
5 Tass 00 6.3 as ag Example 6. Stability of 40 mg/m] VEGF Trap
Pass 0.0l 6.4 Liquid Formulation Stored at 5°C. in 1 ml
4 Pass noL 63 Pre-Filled Glass Syringe
45 A liguid lormulation containing 40 mgml V9GP trap

Example 4. Stability of 40 mpg/ml VEGF Trap
Liquid Formulation Stored at 3° . i Pre-Filled
(Glass Syringe

A liquid formulation containing 40 mg/ml VEGE wrap <

(SEQ 1D N(x4), 10 mM phosphate, 40 mM NaCl, 0.03%
polysorbate 20, 3% sucrose, and pH 6.3, was stored at 3° C,
in 1 ml prefilled luer glass syringe with 402350 Mure’lee
coaled plunger and samples tested at 0.5, 1. 2, 3. and 4
months. Stabilily results are shown in Table 4. Turbidity.

.t

(S1:Q I N(:4), 10 mM phosphate. 135 mM NaC'l. 0.03%
polvsarbate 20, and pH 6.3, was stored at 3° C. in 1 ml
prefilled alass luer syringe with 4023/50 FluroTec coated
plunger and samples tested at 0050 1, 20 3.4, and 5 months.
Stability results are shown in Table 6. Turbidity. percent
recovered prolein and purily was delermined as deseribed
above.

TARBLL 6

55
percent recovered protein and purity was determined as Stability of 40 meml VEGF Trap Protein (VGET-$5203)
described above. %W VEGE % VEGE
Visual Trap Trap Native
TARLIL 4 Maonhs  Appuaninee Torhidity  pH Reecovercd  Conligurition
Stability of 49 me/iml VEGF Trap Trotein (VEFT-S8207) o0 U Pass .00 6.3 100 94,2
.5 Dass 0,01 6.3 151 949.2
" VEGE % WEGFE L Piass .00 6.3 101 G9.2
Visual Itap Trap Malive 2 Pass 0.00 6.3 — —
Maomhs Appogrance ClTurthidity pH o Recovered Conlignmation i Puss 0o 6.3 102 891
4 Piass 0. 6.3 103 OH.H
a Tass 0.000) 6.3 100 99.4 65 5 Pass .00 6.3 99 989
0.5 Pasg (.00 [0} 100 903
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Example 7. Stability of Lyophilized 20 mg/ml
VG Trap Vormulation Stored at 5% €. in 3 ml
(Glags Vials and Reconstituled o 40 mg/ml

0.8 ml of'a liquid formulation containing 20 mg/ml VEGF
trap (SEQ ID N(xd4), 3 mM phosphate, 20 mM NaCl,
0.015% polysorbate 20. 2.5% sucrose, and pll 6.3, wore
Iyophilived in 3 ml glass vials. Samples were stored al 57 C.
and tested at 1, and 2 months. VEGF trap was reconstituted
1o @ final concentration of 40 mg/ml VEGFE Trap (final
volime of 0.4 ml). Stability results are shown in Table 7
(=time in months: *=visual appearance: **=reconstilution
time). Turbidity. percent recovered protein and purily was
determined as described above.

12
Example 8. Stability of Lyophilized 20 mg/ml
V1GL Trap Pormulation Stored at 5% €. in 3 ml
(Glass Vials

0.8 ml of a liguid lormulation containing 20 mg/ml VG
trap (810 113 N(:4). 5 mM phosphate, 67.5 mM Na(Tl,
0.015% polysorbate 20, and pH 6.3, were lvophilized in 3 ml
2lass vials. Samples were stored at 5° C. and tested at 1, 2,
15 and 3 months. VEGE trap was reconstituted to a final
concentration of 40 mg/ml VG trap (Iinal volume ol 0.4
ml). Slability results are shown in ‘Table 8 (1=time in months;
* visunal appearance; ¥¥ reconstitution time).

15 TABLE 8
TABLE 7 )
Stahilily of Tyophilived 20 mgiml ¥EGE Trap Procin (VGIT1-88218)
Stabulity of Lyophilized 20 ma/ml YEGF Trap Protein (VEFT-85216)
Recon.  Vis, App. Yo ¥ % W1l
Recon. ¥is. App.® Y VG % VG Vig.  lime™® Recons™d lure Irap Trap
- . =k » . 9 0 20 . . . . g - 2
Vis.  Time®* Reconst’d  Tw- Trap Tuap S Appr ymim Liquid  bidity pIl Recovered Wative Caonfig.
LoApp®  {mind Lignid  bidity pH Reeovered  Native Conlig
0 Tass 0.6 Pass (0 63 100 99,5 O Tass 07 Pass 00063 100 2.0
1 Tass a6 Pass anl 6.3 106 5.4 1 Pass 0T Pz 001 6.2 105 oR.e
2 Pass 04 P 001 6.2 103 9493 2 Pase D4 Piss o1 62 103 58.9
SEQUENCE LISTING
<160> HUMEER ©F SEQ ID HNOS: 4
<21l0= ZEQ ID NO 1
<Z1l> LENGTH: 1452
<2l2= TYPE: DNA
<213 ORGRENISM: Rrtificial sequence
<220> FEATURE:
<223%> OTHER INFCRMATION: Svnthetic
<400> SEQUENCE: 1
aagcttggge tgocaggtcoga togactcotag aggatcgatc cococgggogag ctogaattog 60
caaccaceat ggteagetas tgggacacog gggtactgdt gtgogoegoty etoagoetgto 1240
tgottoetead aggatotagt todggaggta gacetttagt agagatgtac agtgaaatoo 124
cogaaattat acacatgact gaaggaaggg agctogtcoat tocococtgoogg gttacgtcoac 240
ctaacatcac tgttacttta aaaaagtttc cacttgacac tttgatccococt gatggaaaac 00
geataatoty ggacagtaga aagggottoa toatatoaaa tgoaacgtac aaagaaatag 380
ggottoetgac ¢tgtgaagea acagtoaaty ggeatttygta taagacaaac tatotcagac 420
atcgacaaac caatacaatc atagatgtgg ttcoctgagtcoc gtctcatgga attgaactat 430
ctgttggaga aaagcottgtc ttaaattgta cagocaagaac tgaactaaat gtggggattg E40
acttoaadty ggaatacoot tottogaage atcageataa gaaacttgta aacogagaco 500
taasaacaca gtotggyagt gagatgaaga aatttttgag caccttaadt atagatggtyg 560
taaccoggag tgaccaagga ttgtacacct gtgocagecatc cagtgggeotg atgaccaaga T20
agaacagcac atttgtcagg gtcoccatgaaa agggoccoggg ogacaaaact cacacatgoo T80
cagogtyace agoacotygaa otootgyygy gacogteagt ettoetotte oooooaaaac 244
cocaaggacac cctcatgatc tcococoggacce ctgaggtcoac atgogtggtg gtggacgtga S00
gocacgaaga ccocctgaggtc aagttcaact ggtacgtgga oggogtggag gtgcataatg S60
acaagadaaa googogyyag gagoagtaca acagoaggta eogtytggte agogtoctoa 10620
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aogtaectygoa
aootaocage
aggtgtacac
goctggtcaa
aggagaacasa
atagcaagot
tgatgocatga
aatgagcggo
<210= EEQ I

<211x LENGT
<212= TYPE:

acagyactyy
aoocategay
cotgoococcca
aggcttcotat
Stacaagaad
cacoegtggac
goctotgeac
cgo

D NS 2

H: 453
PRT

atgaatggea
aaaacoataet
toococgggatg
cocagogaca
acgoctoany
aagagoaggyt

aaccactaca

aggagtacaa gtgoaaggoa

coaaaadaa agggoagoas

agcotgaccaa gaaccaggtce

togoogtgga gtgggagagce

Lgotggacts ogacggaenas

gyoagoagyy gaacgtotta

cgoagaagag cctoctcoctg

<213 ORGBANISM: Artificial Sequence

<220 FEATT
<2Z3= OTHER

RE-

INFORMATICH: Synthet

<400 SEQUENCE: 2

Met Val Ser
1

Cva Leu Leu

Met Tvr Ser

Leu al Ile

Lva Lve Phe
65

Trp Asp Ser

Ile Gly Leu

Thr Zsn Tyr

115
L=u 5er Fro
Leu Asn Cys
145

Trp Glu Tvr

Agp Leu Lva

Leu Thr Ile
195

Ala Ala Ser
2140

Wal His Glu
225

Pre Ala Pro

Lya Pro Lva

Wwal Wal

275

Tyr Trp
=1

o

sp Thr Gly

Leu Thr Gly Ser Ser

20

Glu Ile Pro Glu Ile

40

Pro Cyve Zrg Val Thr

=1

Pro Leu Zap Thr Leu

7a

Arg Lys Qly Phe Ile

Leu Thr Cy

100

5 3lu Ala

Leu Thr His Arg Gln

120

Ser His 4ly Ile Glu

135

Thr &la Arg Thr Glu
150

Pro S8er Ser Lve Hig

1e5

Thr &Gln Ser Gly Ser

pR=1s]

Agp Gly Val Thr Rrg

Z00

Ser Gly Leu Met Thr

Z1&8

Lva Gly Pro Gly Rep
2320

Glu Leu Leu Gly Gly

245

Agp Thr Leu Met Ile

2gp Val Ser Hig Glu

Za0

iz

val

der

25

Ile

der

Ile

Ile

Thr

105

Thr

Leu

Leu

Gln
Glu
185

der

Fro

der
265

Eep

Leu

1o

Gly

Hig

Fro

Fro

Ser

ao

val

Hig

170

Mat

Eep

Lye

Thr

der

280

Eryg

Fro

Leu Cys Ala Leu
Gly Arg Pro Phe
30
Met Thr Glu Glv
Eegn Ile Thr Val
60

Egp Glv Lya Arg

Zsn Ala Thr Tyr

Zsn Gly His Leu

Thr Ile Ile Asp

125

val Gly Glu Lys
144

Val Gly Ile &sp
155

Lya Lys Leu Wal
Lya Lys Phe Leu
190

Gln Gly Leu Tyvr
205

Egn Ser Thr Phe
220

Hia Thr Cys Pro
236

Val Phe Leu Phe
Thr Pre Glu Wal
274a

Glu al Lya Phe
285

Cocaacaaay
agagaacoas
agoctgacct
aatgggoagco
Coottootat
toatyotooy

totocogggta

Leu Ser
15

Wal Glu

Thr Leu

Ile Ile

20

Lys Glu

Tyr Lys

wal Val

Leu Val

Fhe &

H
@ I
=T

Aan Arg

175

Ser Thr

Thr Cva

Wal Arg

Pro Ova

240

Pro Pro

Aan Trp

la80

1140

lzo0

1z60

1320

1380

1440

1453
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Tyr Val Asp
2940

Glu Gln Tyr
305

Lya Ala Leu

Gln Pro Arg

Leu Thr Lvsa

270

Pro Ser Asap

Asn Tyr Lys

L=u Tyr Ser

Wwal Phe Ser

435

Gln Lys Ser

450

<210 SEQ I
<211l> LENGT
«212» TYPE:

Gly val Slu Val His

235

Asn Ser Thr Tyr Arg

Trp Leu &sn 3ly Livs

225

Pro 2la Pro Ile Glu

340

Glu Pro @Gln Val Tyr

260

Aan Gln Val Ser Leu

378

Ile 2la Val Glu Trp
290

Thr Thr Pro Pro Val

405

Lys Leu Thr Val Asp

4z0

Cys Ser Val Met His

Leu Ser Leu Ser Pro

D NG 2
H:.: 1377
DNE

455

Val Val Ser
315

dlu Tyr Lys
230

Lye Thr Ile
345

Thr Leu Preo
Thr Cye Leu
Glu Ser Rsn

355
Leu Asp Ser
Lys Ser Arg
425

Glu Ala Leu

dly Livs

<213 ORGRENISM. Rrtificial Sequence

<2Z0>= FEATW

RE:

<223%» OTHER INFCORMATICN: Synthetic

400> SEQUENCE: 2

atggtcagcet

acaggatota

aoogaaatta

cctaacatca

cgoataatcot

gogottotya

catdgacaaa

totgttggag

gacttcocaact

Chasaaacad

gtaacooyya

Aagaacagca

coagoacaty

agoeteatga

gaccctgagg

aagqooegoggg

cacgaggact

gooccococaktog

actgggacac

gttooggaag

Cacacatgac

ctgttacttt

gogacagtag

cotgtgaags

coaatacaat

aaaagottgt

gogaataccoo

agtetgggadg

gtgaccaagy

catttgtcag

aactoctyyg

totogogyas

tcaagttcaa

aggagoeagta

goctgaatgg

agaaaaccat

cggggtoctg

tgatacoyyt

Thaaggaagg

aaaaaagttt

aaaggoctto

aacagtcaat

catagatytyg

cttaaattgt

ttocttogaag

tgagatgaag

attgtacaa

gotccatgaa

gogacogtoa

cootgagyts

ctggtacgtg

caacagoacy

caaggagtac

ctoccaaagoo

ctgtgogeoge

agacorLtag

gagorogtaa

ccacttgaca

atcatatcaa

gogoatttyt

gttotgagts

acagcaagaa

catcagcoata

aaatttttga

tgtgoagaeat

aaggacaaaa

gtottootot

acatgogtog

gacggegtag

tacogtgtyg

aagtogoaang

Adagogoagc

Thr Lys Pro
3040

Wwal Leu Thr

Tys Lys Val

Ser Lys Ala

3540

Pro Ser Arg
265

Wal Lya Gly
Za0

Gly Gln Pro

Asp Gly Ser

Trp Gln Gln
420

tgotocagetg
tagagatgta
ttocetgooy
ctttgatccoo
atgcaacgta
ataagacaaa
agtoeteatyy
ctgaactaaa
agaaacttgt
goacottaas
acagtygget
ctocacacatg
tocooocasa
tggtygacyt
aggtgcoataa
toagegtoeot
Totodaacaa

coogagaaca

Arg Glu

Wal Leu

Ser fAsn

335

Lyva Glv

Aap Glu

Phe Tvr

Glu Aan
400

Fhe Fhe
415

Gly Zson

Tyr Thr

totgotteto
cagtyaaaca
ggttacgtoa
tgatggaaaa
caaagaaata
crtatotocaca
aattgaacta

tgtggggatt

Adaccgagac
tatagatgyt
gatgaccaay
cocacogtgoe
acocaaggac
gagoecacgaa
tgoccaagaca
cacogtooty
agoogtoeda

acaggtgtac

60

120

180

Z40

200

e

340

=)

1020

1080
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-continued
accctgoccoo catccoggga tgagctgacc aagaaccagg tcagoctgac ctgeoctggto 1140
afagyoettot atoocagoga catogoeogty gagtgggaga goaatgggoea googyagaas 1200
aactacasaga CCacgooboo ogtgotggac tocgadggot CoLLotLogt Ctacaglaag lze0
ctocacocgtgg acaagagcag ghbggcagcag gggaacgtct totcatgeote cgtgatgeat 1220
gaggctctge acaaccacta cacgcagaag agoctctocooc tgtcoctoocggg taaatga 1277

<210= EEQ I
«211» LEMNGT
<212>= TYFPE:

D NG 4
H: 453
FET

<213 ORGBANISM: Artificial Sequence

<220 FEATT
<2Z3= OTHER

RE-

INFORMATICH: Synthet

<400 SEQUENCE: 4

et Val Ser
1

Cva Leu Leu

Phe "al Glu

Gly Arg Glu

Wwal Thr Leu
[

Arg Ile Ile

Tyr Lys Glu

L=u Tyr Lys

115

Agp Wal Val
130

Lya Leu Wal

Agp Phe Asan

Leu Ser Thr
195

Tyr Thr Cys
210

Phe Val arg
2285

Pro &la Pro

Lys FPro Lys

wal Val val
275

Tyr Val
2940

HE]
[¢]
bl

Glu Gln Tyr

Tvr Trp Zsap Thr Gly

)

Leu Thr Gly Ser Ser

20

Met Tvr Ser Glu Ile

Leu Val Ile Pro Cye

Lys Lys Phe Pro Leu
7a

Trp &Asp Ser Arg Lys

Ile 31y Leu Leu Thr

100

Thr Zsn Tyr Leu Thr

120

Leu S8er Pro Ser Hig

135

Leu Zgn Cvg Thr Ala

Trp Glu Tvr Pro Ser

1&58

Agp Leu Lve Thr Gln

pR=1s]

Leu Thr Ile Rap Gly

Z00

Ala 2la Ser Ser Gly

Z1&8

Wwal His @lu Lys Asp
230

Glu Leu Leu 31y Gly

245

Asp Thr Leu Met Ile

Asp Val Ser His Glu

280

Gly val Slu Val His

235

Asn Ser Thr Tyr Arg

iz

'\Ia l

der
Z5

Fro

fooO3lu &

Gly

Eryg

der

der

18&8

'\Ia l

Leu

Fro

val

Leu

1o

Gly

Glu

'\Ia l

Thr

Phe
G0

Ile

Thr

Lye

170

Gly

Thr

Met

Thr

Ser
250

val

Leu

der

Ile

Thr

Leu

TE

Ile

Gln

Glu

Glu

185

Hism

der

Erg

Thr

His

235

val

Thr

Glu

Ser

Cye Ala Leu

Agp Thr Glv

Ile Him Met

Ser Pro Asn
0]

Ile Pro Asp

Ile Ser &sn

Thr Val &Asn

Thr &sn Thr

Leu Ser
144

Leu Agn Val

Gln His Lys

Glu M=t Lva
190

Ser Agp Gln
Lys Lys Asn
220

Thr Cys Pro

Phe Leu Fhe

Pro Glu Val

274

Wwal Lys Fhe
28t

Thr Lys Pro
3040

Wwal Leu Thr

Leu Ser

Arg Pro

Thr Glu

Ile Thr

Gly Lys
20

Ala Thr
o5

Gly His

Ile Ile

Gly Glu

Gly Ile
&0

Lva Leu
175

Lva Phe

Gly Leu

Ser Thr

Fro Cys

240

Fro Fro
255

Thr Cys

Wal Leu
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20

-continued

305 210 315

Gln Leu Zan Glu

225

Aap Trp Gly Lye Tvr

230

Lya Cya Lya

Ala Pro 2la Pro Ile Glu Thr Ile Ser

40

Lya Leu Lye

245

Lya

Ser
366

Gln Pre Arg Glu Pro Gln Val Tyr Thr Leu Pre Pro

260

Thr
270

Gln Val Thr Wal

Za0

Zer Leu Leu

378

Leu Cye Lya

Ile Val Gln

290

Ser zla Gdlu Trp Slu Ser Asn Gly

Thr Thr

4405

Ty Pro Pro Val Leu AsSp Ser Gly

HE]
5]
i

Tyr Ser Lys Leu Thr Val Z Gln

420

:[J
5]
s ]

Lys
425

Trp

Wwal Fhe Val His Glu Leu His &

440

Ser Ser Met

435

Ty

Gln Ser Pro

455

Ser Leu Ser Leu

Ly
4540

Gly

Wal

Arg

Gly

Fro

Ser

Gln

430

His

Ser
335

Gly
Aap Glu
Phe
Glu
Fhe
415

Gly

Tyr Thr

We ¢laim:

1. A vial comprising an ophthalimic tormulation suitable
lor intravitreal administration (hal comprises:

a vascular endothelial growlh laclor (VG antagonist

an organic co-solvent.

a buffer, and

a stabilizing agent,

wherein said VEGF antagonist fusion protein is glycosy- 3

lated and comprises amino acids 27-457 ol 811Q 113
N(:4: and
wherein at least 98% of the V1IN antagonist is present in
native contormation following storage at 5° C. for two
months as measured by size exclusion chromatography.
2. The vial of claim 1, wherein the concentration of said
V1IGL antagonist Musion protein is 40 mg/ml. and wherein
sald organic co-solvent comprises polysorbale.
3. The wvial of claim 2, wherein said organic co-solvent
comprises 0.01% to 3% polysorbate.
4. The vial of ¢claim 2, wherein said organic co-solvent
comprises about 0.03%, 0 aboul 0L1%: polysorbate 20,
5. "The vial of claim 2, wherein said organic co-solvent
comprisecs 0L01% (o 3% polysorbale 20.
6. The vial of claim 5, wherein said buiter comprises a
phosphate butler.
7. The vial of claim 5, wherein said butter comprises 5-25
mM buller.
8. The vial of claim 5, wherein said bulTer comprises a pll
between about 5.8-7.0.
9. The vial of claim §, wherein said butter comprises a pH
about 6.2-6.3.
1. "The vial of claim 5. wherein sald stabiliving agent
COMPrISCs @ SUgAr
11. The vial of claim 10, wherein said sugar is selected
from the group consisting of sucrose, sorbitol, glveerol,
trehalose. and manniiol.
12, "The vial of claim 5. wherein sald stabiliving agent
comprisecs 1.0-7.5% of sucrose.
13. The vial of ¢laim 5, wherein said tormulation further
comprises a tolnicity agent.

ta

40

45

La

Gl

G5

14. The vial of claim 5, wherein said VEGFE antagonist
tusion protein is glvcosylated at asparagine residues corre-
spomding Lo asparagine residues 62, 94, 149, 222 and 308 ol
SEQ T NO: 4.

15. The wial ol claim 5. wherein sald [ormulation is
capable of providing a turbidity 0of 0.01 or lower at 0D,
after 2 month storage at 3° C.

16. The vial of claim 5, whercin at least 99% ol said
VG antagonist [usion protein is present in native conlor-
mation aller 2 month slorage al 5% C. as measured by sl
exclusion chromatography.

17. The vial of claim 5, wherein at least 98% of said
VG antagonist [usion protein is present in native conlor-
mation lollowing storage al 57 C. for 24 months as measured
by size exclusion chromatography.

18. The vial of claim 5, wherein said formulation does not
contain phosphate,

19, The vial of claim 3, wherein said formulation docs nol
conlain trehalose.

20. The vial of claim §, wherein said stabilizing agent
comprises 1.0-10% of sucrose.

21. "The vial ol claim 200 wherein said [ormulation further
comprises 4 lonicily agent.

22, The vial of claim 20, wherein said VIIGE antagonist
tusion protein is glvcosylated at asparagine residues corre-
sponding to asparagine residues 62, 94, 1449, 222 and 308 of
SEQ T NO: 4.

23. The vial ol claim 20, wherein said lormulation is
capable of providing a turbidity 0of 0.01 or lower at 0D,
after 2 month storage at 3° C.

24, The vial of ¢laim 20, wherein at least 99% of said
VG antagonist [usion protein is present in native conlor-
mation aller 2 month slorage al 5% C. as measured by sl
exclusion chromatography.

25. The vial of ¢claim 20, wherein at least 98% of said
VG antagonist [usion protein is present in native conlor-
mation lollowing storage al 57 C. for 24 months as measured
by sive exclusion chromatography.

26. A pre-filled syringe comprising an ophthalmic tormu-
lation suitable for intravitreal administration comprising:
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a vascular endothelial growth factor (VEGE) antagonist

lusion prolein.
an organic co-solvent.
a buller, and
a stabilizing agent;
wherein said VEGFE antagonist fusion protein is glyvcosy-
lated and comprises amino acids 27-457 ol 811Q 113
N(:4: and

wherein at least 98% of said VEGF antagonist fusion
protein is present in native conformation following
storage at 5° C. for two months as measured by size
exclusion chromalography.

27. The pre-iilled syringe of ¢laim 26, wherein the con-
centration of said VEGFE antagonist fusion protein is 40
mg/ml, and wherein said organic co-solvent comprises poly-
sorbale.

28. The pre-lilled syringe of claim 27, whercin sald
organic co-selvent compriscs 0.01% 1o 3% polysorbale.

29, The pre-filled syringe of claim 27, wherein said

organic co-solvent comprises about 0.03% to about 0.1% =

polysorbate 20,

30, The pre-illed syringe of claim 27, whercin sald
organic co-solvent comprises 0.01% to 3% polysorbate 20,

31. The pre-filled syringe of claim 30, wherein said butter
comprises a phosphate butter,

32. The pre-lilled syringe of claim 30, wherein said buller
comprises 5-25 mM buller.

33. The pre-filled syringe of claim 30, wherein said butter
comprises a pH between about 5.8-7.0.

34. The pre-filled syringe of claim 30, wherein said buller 2

comprises a pll about 6.2-6.3.

35. The pre-illed syringe of claim 30, whercin sald
stabilizing agent comprises a sugar.

36. The pre-filled syringe of claim 35, wherein said sugar

is sclected rom the group consisting of sucrose, sorbilol. 3

glvcerol. trehalose, and mannitol.

37. The pre-filled syringe of claim 30, whercin sald
stabilizing agent comprises 1.0-7.5% of sucrose.

38. The pre-filled syringe of claim 30, wherein said
lormulation Turther comprises a lonicily agent.

39. The pre-filled syringe of claim 30, wherein said V9EGL
antagonist tusion protein is glveosvlated at asparagine resi-
dues corresponding to asparagine residves 62, 94, 140, 222
and 308 of SEQ ID NOx: 4.

4. The pre-illed syringe of claim 30, wherein sald
lormulation is capable of providing a turbidity ol 0.01 or
lower at OD,, 5 atter 2 month storage at 3° C.

41. The pre-filled svringe of claim 30, wherein at least
99% ol said VG antagonist Tusion protein is present in

nalive conlormation aller 2 month storage al 57 (. as =

measured by sive exclusion chromalography.

42. The pre-filled svringe of claim 30, wherein at least
98% of said VEGFE antagonist tusion protein is present in
naltive comlormation following storage al 5% C. for 24
months as measured by sive exclusion chromatography.

43. The pre-filled syringe of claim 30, wherein said
formulation does not contain phosphate.

44, The pre-filled syringe of claim 30, wherein said
[ormulation docs not contain trehalose.

45. The pre-lilled syringe of claim 30, whercin sald
stabilizing agent comprises 1.0-10% of sucrose.

[
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46. The pre-filled svringe of claim 45, wherein said
formulation [urther comprises a lonicily agenl.

47. The pre-lilled syringe ol claim 45. whereln said V9EGE
antagonist [usion protein is glycosylaled al asparagine resi-
dues corresponding 1o asparagine residues 62, 94, 149, 222
and 308 of SEQ ID NO: 4.

48. The pre-filled syringe of claim 45, wherein said
formulation is capable ol providing a turbidity of 0.01 or
lowoer al O, aller 2 month storage at 5° (.

49, The pre-filled syringe of claim 45, wherein at least
99% of said VEGF antagonist finsion protein is present in
native conformation after 2 month storage at 5° C. as
measured by size exclusion clromatography.

50. The pre-filled syringe of claim 45, wherein at least
8% ol said V1IGL anlagonist [usion prolein is present in
native conformation following storage at 5° C. for 24
months as measured by size exclusion chromatography.

51. An ophthalmic formulation comprising:

(a) 40 mgml ol a glycosylaled VIIGL antagonist [usion
protein comprising amino acids 27-437 of 811Q 1D
N4,

(b} 0.03% 10 0.1% polysorbate;

(¢} 3-40 mM ol sodium phosphate buller. pll between
5.8-7.0: and

(d) sucrose;
wherein the ophthalmic formulation is suitable for intravit-
real administration; and
wherein at least 98% ol the V131 anlagonist is present in
native conlormation following storage at 57 C. [or 2 months
as measured by size exclusion chromatography.

52. The formulation of claim 51, wherein said formulation
comprises at least 5% sucrose.

53. The [ormulation ol claim 51. wherein said lormulation
comprises 1-10% sucrose.

54. A pre-filled svringe svitable for intravitreal adminis-
tration comprising the formulation of ¢laim 51.

55. A vial suitable [or intravitreal administration compris-
ing the formulation of claim 51.

56. The [ormulation ol claim 51. wherein said lormulation
comprises 10 mM sodium phosphate bufter, 0.03% polysor-
bate, 3% sucrose, and a pH between 6.2-6.3.

57. A pre-lilled syringe suitable for intravitreal adminis-
tration comprising the lormulation ol ¢laim 56.

58. A vial suitable for intravitreal administration compris-
ing the formulation of claim 56,

59, The formulation of claim 56, wherein said formulation
lurther comprises 40 mM NaCl.

60. A pre-filled syringe suitable for intravitreal adminis-
tration comprising the formulation of ¢laim 59.

61. A vial suitable for intravitreal administration compris-
ing the formulation of claim 59.

62. The [ormulation of claim 59, wherein said VEGE
antagonist [usion protein is glycosylaled al asparagine resi-
dues corresponding 1o asparagine residues 62, 94, 149, 222
and 308 of SEQ ID NO: 4.

63. A pre-filled syringe suitable for intravitreal adminis-
tration comprising the lormulation ol claim 62,

64. A vial suitable [or intravitreal administration compris-
ing the formulation of claim 62.



